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screening DQO were all less than the notification limit, with the exception of the bromide 

analyses, which corroborated the results of the lithium analyses. Organic Watch List 

controls are being applied to tank 241-C-105, pending final evaluation of the secondary 

analyte results (WHC 1995). The total alpha activity ranged from O.ln to 2.00 

microcuries/gram, well below the notification limit of 40.5 microcuries/gram. The 

temperature of the tank waste has ranged from 24.2 degrees Celsius (°C) (76.5 degrees 

Fahrenheit [0 F]) to 35.6 °C (96.1 °F) during the period from April 1994 to July 1995. The 

headspace vapor is analy:zed in Tank 241-C-105 Vapor Sampling and Analysis Tank 

Characterization Report. 10 The vapor analyses indicated flammable components at 

concentrations of less than 0.07 percent of the lower flammability limit, well below the 

notification limit of 25 percent of the lower flammability limit. 

The waste characteristics, physical properties, best estimates for the chemical and 

radiochemical composition, and the total tank inventory are summarized in Table ES-1 and 

Table ES-2. These estimates are a summary of the 1995 and 1986 sampling events as shown 

in Table 4-2. The sludge contains high concentrations of aluminum, iron, nitrate, silicon, 

sodium, and uranium. These observations are consistent with the operating history of the 

tank, which includes receipt of aluminum cladding waste from PUREX, uranium recovery 

waste, and metal waste from the bismuth phosphate process. 

1°Huckahy, J. L., 1995, Tank 241-C-105 Vapor Sampling and Analysis Tank Characterizalion Report, 
WHC-SD-WM-ER-443, Rev. 0, Westinghouse Hanford Company, Richland, Washington. 

ES-8 
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underwent a safety screening analysis, which includes differential scanning calorimetry 
(DSC), thermogravimetric analysis (fGA), and measurement of the total alpha activity, in 
accordance with the tank charactemation plan (Schreiber 1995). Also included in the safety 
screening DQO is analysis of the flammable gas in the tank. In addition, lithium analyses by 
inductively coupled plasma atomic emission spectroscopy were performed to determine if the 
samples contained hydrostatic head fluid. Bromide analyses were performed on the samples 
that exceeded the lithium notification limit of 100 micrograms per gram (µ.g/g). Total 
organic carbon and cyanide analyses were required for the solids of one sample segment, 
because an exotherm exceeding the notification limit of 481 joules/gram (dry basis) as 
specified in the tank charactemation plan was found in that segment (Schreiber 1995). 
Samples were also archived for the Pretreatment Program. 

The vapor analyses indicated very low concentrations of flammable components. The 
vapor space sampling results are reported in Tank 241-C-105 Vapor Sampling and Analysis 
Tank Characterization Repon (Huckaby 1995). 

1-2 
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Table 5-6. Safety Screening DQO Primary Decision Variables 
and Criteria for Tank 241-C-105. 

Ferrocyanide/ Total fuel content > 481 J/g 72: 2 upper 1/2 524 J/g1 

organic ( > 115 cal/g) 
All other exothermic reactions were 
less than the decision criteria 
threshold. 

Organic Percent Moisture < 17 wt% 72: 3 upper 1/2 13.5 % (mean) 

76:2 upper 1/2 12.5 % (dupl.) 

76:2 lower 1/2 4.44 % (mean) 

All other moisture measurements 
were greater than the decision 
criteria threshold2

• 

Criticality Total alpha > 40.5 µCi/g 
(> 1 g/L)3 

76:2 lower 1/2 2.00 µCi/g 

Flammable gas Flammable gas 25% of LPL tank vapor space <0.07% of 
LPL 

Notes: 
cal/g = 
g/L = 
Jig 
µCi/g = 

calories per gram 
grams per liter 
joules per gram 
microcuries per gram 

1 Any exothermic reaction determined by DSC must be reported on a dry-weight basis as shown in the 
following equation, using the weight percent water for that sample point from the thermogravimetric 
analysis. 

Exotherm (dry wt) = [exotherm (wet wt) x 100) 
(100 - % water) 

2The percent water results which failed to meet the DQO limit are reported. See Table 4-4 for all 
TGA results. 

3 Although the actual decision criterion listed in the DQO is 1 g/L, total alpha activity is measured in 
µCi/g rather than g/L. To convert the notification limit for total alpha into a number more readily 
usable by the laboratory, it was assumed that all alpha decay originates from 239Pu. Using the average 
bulk density value from Brevick et al. (1994) of 1.52 g/ml, the decision criterion may be converted to 
40.5 µCi/g as shown: 

(_!_j_) ( 1 L ) (-1-__ mL) (0.0615 Ci) ( 10
6 

µ~i) = 61.~ µCi 
L 1<>3 mL density g 1 g 1 C1 density g 

5-9 
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(Sasaki 1995b). There is no agreed-upon method of back-calculating the percent water if 
lithium bromide contamination is found. A method of doing this is being developed and will 
be incorporated in a revision of this document. 

The potential for criticality can be assessed from the total alpha data. None of the 
individual samples from the 1995 data contained alpha activity greater than 2.00 µCi/g, and 
the mean result was 1.33 µCi/g. This was well below the notification limit of 40.5 µCi/g, or 
1 g/L, as specified in the safety screening DQO (see footnote 3 of Table 5-6). 

Tank vapor samples were collected for this tank on February 16, 1994. Details of the 
sampling and analysis are documented in Huckaby (1995) and are not reproduced here. The 
hydrogen concentration was found to be 22 ppm. Given that the lower flammability limit of 
hydrogen is 4 volume percent (40,000 ppm), the measured 22 ppm of hydrogen corresponds 
to 0.06 percent of its lower flammability limit (LFL). The total organic vapor concentration 
was estimated to 1.5 mg/m3

• Given it is reasonably conservative to assume that the LFL of 
the organic vapor mixture is that of the semivolatile alkanes, or about 46,000 mg/m3 

(Huckaby 1994), the 1.5 mg/m3 corresponds to an estimated 0.003 percent of the LFL. The 
hydrogen and organic vapor fuel represent a combined total of less than 0.07 percent of the 
LFL, well below the safety screening limit of 25 percent of the LFL. At the reported 
concentrations, organic vapors and hydrogen do not individually or collectively represent a 
flammability haz.ard. 

The results of the secondary analyses were well below the detection limits. Table 5-8 
lists the limits and results of the secondary analyses. As statistical analysis was done on the 
TOC results. An UL of 7,568 µg/g was calculated with 90 percent confidence that the 
average is below this limit. 

Table 5-8. Safety Screening DQO Secondary Decision Variables and 
Criteria for Tank 241-C-105. 

Organic 

Ferrocyanide 

Note: 
µ.g/g = 

Total organic 
carbon 

Cyanide 

> 30,000 µg/g 72:2 upper 1/2 6,520 µg/g 

> 39,000 µg/g 72:2 upper 1/2 46.8 µgig 

micrograms per gram 

Another factor used in assessing the safety of tank waste is the heat generation and 
temperature of the waste. Heat is generated in the tanks primarily from radioactive decay. 
No radiological results were obtained for the 1995 sampling event, but Bander and Stevens 
(1993) estimates a heat generation rate of 5,860 W (20,000 Btu/hr) with an upper-bound heat 
generation rate in tank 241-C-105. of 7,320 W (25,000 Btu/hr). This is well below the 
high-heat load tank criteria of 11,700 W (40,000 Btu/hr). If the cesium and strontium results 
from the 1986 analyses (Table 4-2) are used, a heat generation rate can be calculated as 
shown below. 

5-11 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

This report is based on a sampling events that took place in March of 1995. The 
sampling event and subsequent analyses were based on the requirements of the Tank Safety 
Screening Data Quality Objective (Babad and Redus 1994), and the Tank 241-C-105 Tank 
Characterization Plan (Schreiber 1995). 

Two of the segments exhibited moisture content less than the notification limit, and 
one sample of one segment exhibited energetic values more than the notification limit as 
listed in Babad and Redus (1994) and Schreiber (1995). Subsequent reanalyses (duplicate 
and triplicate) of energetics resulted in values that were well within specification. The 
average energetics of this segment was within the notification limit with 87.5 percent 
confidence. The 90 percent confidence interval upper limit on the mean for all of the solids 
DSC data was 397 Jig. The analyses of cyanide and total organic carbon as secondary 
analytes, as required by Schreiber (1995), showed no out-of-specification results. A 
statistical analysis of the TOC data shows a 90 percent upper confidence level of 7,568 µgig 
which is well below the notification limit of 30,000 µgig. The moisture results were not 
reanalyzed, due to the small relative percent difference between the original and the duplicate 
results. Analysis of lithium to detect hydrostatic head fluid contamination showed lithium 
above the notification limit in five of f;he samples. Analysis of bromide as a secondary 
analyte corroborated the lithium analysis. The contamination was severe enough to bias the 
percent water results for these segments above their actual values (Sasaki 1995b), but the 
magnitude of the bias was not specified. The samples that were contaminated by hydrostatic 
head fluid did not exhibit low percent water results. There is no agreed-upon method of 
back-calculating the percent water if lithium bromide contamination is found. A method of 
doing this is being developed and will be incorporated in a revision of this document. The 
tank vapor flammability, as determined by vapor sample analysis (Huckaby 1995), was found 
to be less than 0.07 percent of the LFL, considerably below the safety screening limit. 

The large differences in the percent water results and the differences in the physical 
description of the segments imply a high degree of heterogeneity of the waste. Additional 
sampling and analysis may show a distinctly varied waste form. 

Organic Watch List controls were applied to tank 241-C-105 as a result of the high 
energetic value and pending final evaluation of the secondary analyte results (WHC 1995). 
Because there is a high confidence that the DSC is below the safety screening limit, and the 
TOC results support the conclusion that this tank is safe, it is suggested that the organic 
Watch List controls be taken off tank 241-C-105. 

6-1 
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