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The sampling and analysis were performed in accordance with the Tank Safety Screening 

Data Quality Objective. 3 Consequently, only total alpha activity, percent water, and 

energetics were evaluated. Samples were archived in accordance with the Interim Data 

Quality Objectives for Waste Pretreatment and Vitrification. 4 

No safety screening notification thresholds were exceeded. No exothermic reactions were 

observed in the samples, all samples contained over 17 wt% water, and all total alpha 

activities were well below the 41-microcurie per gram limit. A calculated tank heat load was 

not possible because only total alpha activity was measured. The flammable gas 

concentration measurement in the tank vapor space was O percent of the lower flammability 

limit. The Historical Tank Content Estimate for heat load is 45.6 watts (156 British thermal 

units per hour). 5 Based on the safety screening analyses, it appears that tank 241-SX-113 

poses no immediate safety concerns. 

The lower portion of the waste containing the REDOX waste should have substantial 

concentrations of aluminum, iron, chromium, sodium, and nitrates. REDOX waste also 

contained significant amounts of cesium and strontium. 

3Babad, H. and JCS. Redus, 1994, Tank Safety Scruning Da1a Quality ObjectiVt!, WHC-SD-WM-SP-004, 
Rev. 0, Westinghouse Hanford Company, Richland, Washington. 

4Kupfer, M.J., J.M. Cooner, R.A. Kirkbridge, and J.R. Mobley, 1994, Interim Da1a Quality Objectives for 
Waste Pretreatment and Vllrification, WHC-SD-WM-DQO-Oll, Rev. 1, Westinghouse Hanford Company, Richland, 
Washington. 

5Brevick, C.H., L.A. Gaddis, and W.W. Pickett, 1995, Historical Tank Content Estimate for the Southwest 
Quadrant of the Hanford 200 West Areas, ICF Kaiser Hanford Company, WHC-SD-WM-ER-352, Rev. 1, ICF 
Kaiser Hanford Company, Richland, Washington. 
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1.0 INTRODUCTION 

This tank characteriz.ation report provides an overview of single-shell tank 241-SX-113 and 
its waste contents based on evaluation of historical information and sampling and analysis 
results. The chemical concentrations and inventories presented are based on estimates from 
the Tank Layer Model (TLM) (Agnew et al. 1995) and reported in the Historical Tank 
Content Estimate (Brevick et al. 1995). Evaluation of the model has not been completed, 
and the quantification of the tank contents is limited by the accuracy of the model. The 
May 1995 analysis of auger samples was used to evaluate safety screening criteria (Babad 
and Redus 1994) for the tank and does not provide detailed chemical and radiochemical 
information about the tank contents. Interim stabilization and intrusion prevention have been 
completed. Therefore, it is unlikely that the tank contents will change until pretreatment 
activities commence. The information presented in this report represents the best estimate of 
the present waste composition based on historical knowledge and the May 1995 sampling and 
analysis event. This report supports the requirements of the Hanford Federal Facility 
Agreement and Consent Order, Milestone M-44-08 (Ecology et al. 1994). 

1.1 PURPOSE 

This report summariz.es the information on the use and contents of tank 241-SX-113. When 
possible, this information will be used to address issues associated with safety, operations, 
environmental, and process development activities. This report also provides an initial 
reference point for more detailed information on tank 241-SX-113. 

1.2 SCOPE 

The auger samples collected in May of 1995 were obtained and analyzed to satisfy the 
requirements of the Tank Safety Screening Data Quality Objective (Babad and Redus 1994). 
The following three types of analyses, required by the data quality objective, were 
performed: differential scanning calorimetry to determine fuel content and energetics, 
thermogravimetry to measure percent moisture, and total alpha activity analysis to evaluate 
criticality. Samples were also archived in accordance with the Interim Data Quality 
Objectives for Waste Pretreatment and Vitrification (Kupfer et al. 1994). 

Because of the limited analyses completed on the waste material collected in May of 1995, 
the chemical and radiochemical concentrations for most components are estimated from the 
TLM (Agnew et al. 1995). 

1-1 
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5.5 COMPARISON OF RESULTS TO PROGRAM REQUIREMENTS 

The 1995 auger sampling of tank 241-SX-113 was performed to meet the requirements of the 
Tank Safety Screening Data Quality Objective (Babad and Redus 1994). This data quality 
objective (DQO) defines data needs used to screen the 177 Hanford Site underground waste 
tanks for unidentified safety issues and to determine if the tanks have been placed into the 
appropriate safety category. The DQO establishes decision criteria or notification limits for 
concentrations of analytes of concern. If results from one of the primary analyses exceed 
any of the decision criteria, the tank is not classified as "safe" and further analyses are 
conducted to ensure the safety of the tank (Babad and Redus 1994). Table 5-1 tabulates the 
decision criteria required by the safety screening DQO and compares them to the recent 

·· analytical results. There are insufficient data to evaluate operational, environmental, or 
process development program requirements. 

Also specified in the safety screening DQO are the sampling intervals and desired precision. 
The DQO requirement that the sampling interval be every half segment was achieved by the 
222-S Laboratory. One TGA analysis sample exceeded the plus or minus 10 percent DQO 
precision threshold, measured by RPD. RPDs were not given for the DSC results because 
no exothermic reactions were observed. The calculated total alpha activity RPDs were 
within the plus or minus 10 percent criterion. 

The tank vapor space was sampled on August 18, 1995 in accordance with work package 
WS-95-00184 to determine the flammability of the vapor space gasses. Sampling was done 
through riser 7 at approximately 3 feet above the waste surface (47 feet below the top of the 
riser). The combustible gas meter reading was O percent of the lower flammability limit 
(LFL), indicating no flammability concerns with this tank. Although the safety screening 
DQO specifies the determination of gas composition to estimate the percent of LFL, the 
Safety Program has determined that a combustible gas meter reading will satisfy the 
requirements of the DQO for concentrations less than 5 percent of the LFL. 

As can be seen in Table 5-1, none of the safety screening notification limits were exceeded. 
No exothermic reactions were observed in the DSC analyses, the TGA analysis results were 
all above the required 17 weight percent water, and the total alpha activity results were well 
below the safety screening notification limit of 41 µCi/g (Sasaki 1995b). 

The amount of heat generated in the tank by radioactive decay is not available because 
radiochemical analyses other than total alpha activity were not performed. An estimated heat 
load of 45.6 watts (156 Btu/hr) from the Historical Tank Content Estimate 
(Brevick et al . 1995) was presented previously in Section 2.0. 

5-3 



Table 5-1. Safety Screening Data Quality Objective Decision Variables and Criteria (2 sheets). 
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Flammable gas Flammable gas 25% lower flammability limit for Vapor 0% lower NA 

Notes: 
RPO = relative percent difference 
cal/g = calories per gram 
wt% = weight percent 
DSC = differential scanning calorimetry 
µ,Ci/g = microcuries per gram 
g/L = grams per liter 
NA = not applicable 
No data = TCP does not address 

all flammable gases sample flammability limit 

"Although the actual decision criterion listed in the DQO is lg/L, the total alpha is measured in µ,Ci/g rather than g/L. To convert the 
notification limit for total alpha into a value more readily usable by the laboratory, it was assumed that all alpha decay originates from 
Plutonium-239. Using the specific activity of Plutonium-239 (0.0615 curies per gram [Ci/g]) and assuming a tank density of 1.5, the 
decision criterion may be converted to 41 µ,Ci/gas follows: 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The solid waste in tank 241-SX-113 has been sampled and analyzed for the purposes of 
safety screening in accordance with the requirements listed in Tank Safety Screening Data 

. Qua.lity Objective (Babad and Redus 1994). The May 1995 auger sampling is the only 
recorded sampling event for this tank. As mandated by the safety screening DQO, analyses 
for weight percent water, energetics, and total alpha activity were performed. Because only 
these properties have been measured, the chemical and radiochemical composition of the 
waste must be approximated solely from estimates based on the tank waste history 
(Brevick et al. 1995). Prior to waste retrieval, a full suite of analyses should be conducted. 

All analytical results satisfied the specifications of the safety screening DQO. No exothermic 
reactions were observed. All of the percent water values were above the 17-percent 
criterion. None of the total alpha activity results came close to approaching the 
41 microcurie per gram limit. Tank vapor sampling demonstrated that the vapor space gases 
satisfy the criterion for gas flammability. No heat load determination was available from 
analytical data, but a heat load estimate of 45.6 watts (156 Btu/hr) was made in the 
Historical Tank Content Estimate (B.r;evick et al. 1995). As discussed in section 5.5, these 
estimates should be used with caution. Based on the analytical results and the safety 
screening requirements, the waste in tank 241-SX-113 does not appear to pose any immediate 
safety concerns. 
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