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of the supernate heat load based on analytical data was 189 W (645 Btu/hr) , indicating no 

waste compatibility concerns . The total tank heat load estimate from radionuclide data was 

1,017 W (3,470 Btu/hr) . The historical tank content estimate (HTCE) prediction was 2,520 

W (8,600 Btu/hr) (Agnew et al . 1996a), and an estimate based on the tank headspace 

temperature was 1,610 W (5 ,480 Btu/hr) (Kummerer 1994). The average tank temperature 

between July 1987 and July 1996 was 24 .7 °C (76.4 °F) , the minimum temperature was 

17 °C (62 °F), and the maximum temperature was 32 °C (89 °F) . The tank has exhibited 

an upper temperature extreme in the past, which no longer exhibits, therefore , it may be 

concluded that any heat generated from radioactive sources is adequately dissipated . 

The weight percent water, total alpha, and TOC results met the criteria of the safety 

screening and organic DQOs. Although only one of the three collected core samples 

contained waste from the bottom segments, the sampling and analytical results a(e considered 

sufficient to address the data needs specified for safety screening (Reynolds et al. 1999) . 

Table ES-2 shows the results for major analytes and analytes of concern from 1996 core 

sample and 1995 grab sample. The liquid inventory was calculated by multiplying the 

supernate mean by the supernate waste volume and dividing by a unit conversion factor 

of 1E+06. The solid inventory was calculated by multiplying the solid mean by the solid 

density and the solid waste volume and dividing by a unit conversion factor of 1E+06. · The 

total inventory was the sum of liquid and solid inventories. 
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Table ES-2. Major Analytes and Analytes of Concern. 1•
2 (2 sheets) 

>sana lllml 2 

., . •.• :., .••. n.j:·•·· ·.•, .•. •• M:.: n . •. •.•··•·:·n•,•···ea.•.·. n .•.•. ·:• .. o•.•.•·.n·•.•n·.•··•·::•l·•.·.-.. s :••.•: •. :··· •. ••·:•,

0

. •. •· ·· ·· · ·•li:fi• •.••:· :. ·.n.· •.·•o· •.· · •·•· : ..•. ·•.•·n•.•·•.· •.·•.·,·•.:· .: .•.• , .•.• : .•.• , .•.• ,, •• ,,:,,:,, •• ,, •• ,.a.••.•·, .••••• , •• ,.RS: .. • ,.,·~•,.•,.·•,•,•,.,,~,•,•,•. •:.~·:D:·•·:·•·::~ .. •, •: ·: ·::j:·: ~.•:·•.1,., .• ::j',.:,j:,.,,.,,1:,.,,.:: 1111111 1m .,,1:,.,, .::r:•:1,•, •~:. 1, .:1:1:l: m: ., ... , ., . • , ., ., .,, A: o: ·: •: . • , .:. ~:ta: •.:· ··:, •. ·. •, •: '•, •. •, •.•.'ol, .,··•··

3

,., •. :rv .• ,., •.• : .• :,., .•. •.•.•,.•:,.,,.,,.,,.:: :n~u~~ . JJJI ~~ ~~ ~i~m \J!:~-0 :f: fJ.pijgjijiijtjgj ll!I@} lll•~.u ~•"'' 

:: :: ll~&J* 
Aluminum 7,620 26.8 23,100 3.5 19,100 

Chromium 2,410 36.9 567 35 .3 5,270 

Phosphorous 2,720 53 .1 1,130 3.7 6,000 

Potassium 819 16.5 3,150 7.6 2,140 

Sodium 2.01E+05 4.1 2.19E+05 1.8 4.60E+05 

Sulfur 721 23.5 2,. 110 14.8 1,810 

Chloride 2,320 19.0 7,900 4.3 5,930 

Hydroxide 26,600 2.9 3,110 

Nitrate 4.81E+05 12.4 2.38E+05 14.0 l.07E+06 

Nitrite 25,100 18 .6 96,200 4.3 65,500 

Oxalate 3,120 28.5 1,070 47.3 6,860 

Phosphate 12,300 39.5 3,830 15.8 26,900 

Sulfate 4,490 27.5 6,390 13.4 10,400 

Total alpha 

76.8 

111111 : ••:• :::: •••• •:• •11•1m1 l : 
Total inorganic carbon 2,750 28 .7 5,400 12.1 6,570 

Total organic carbon 2,070 30.5 4,070 7.9 4,950 
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Table 5-4. Comparison of Historical Estimates with the 1996 Analytical 
Results for Tank 241-U-107. 1•

2 

Aluminum 

Calcium 

Chromium 

Iron 

Manganese 

Nickel 

Potassium 

Silicon 

Sodium 

Chloride 

Nitrate 

Nitrite 

Phosphate 

Sulfate 

Oxalate 

Acetate 

Carbonate 

Notes: 
1Agnew et al. (1996a) 
2Jo (1996b) 

57,300 

1,280 

1,570 

1,300 

112 

205 

1,140 

1,220 

1.60E+05 

3,810 

1.72E+05 

60,600 

4,590 

12,300 

1.79 

196 

14,700 

3The data are not validated and should be used with caution. 
4Calculated from TOC. 
5Calculated from TIC. 

5-7 

8,230 

282 

2,270 

742 

301 

25.8 

922 

192 

1.98E+05 

2,560 

4.61E+05 

28,200 

11,600 

4,480 

2,960 

5,2304 
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Comparing the HTCE with the analytical values gives varied results. Some analytes are 
reasonably close in their estimates, and others are very different. In general , most 
comparisons were the same order of magnitude. 

5.5 EVALUATION OF PROGRAM REQUIREMENTS 

The three core samples retrieved from tank 241-U-107 in February and March 1996 were 
taken to meet the requirements of the safety screening DQO (Dukelow et al. 1995), the 
organic DQO (Turner et al . 1995), and the waste compatibility DQO (Fowler 1995) . In 
addition, a waste compatibility evaluation was performed on the results of a 1995 grab 
sampling event. This section discusses the specific requirements of these DQOs and makes a 
comparison between the analytical results and the defined concentration limits . Section 5.5.1 
details the safety evaluations required by the three DQOs, and section 5.5.2 details the 
pertinent operations decision rules specified in the waste compatibility DQO. 

5.5.1 Safety Evaluation 

Data criteria in the safety screening DQO are used to assess tank waste safety and to check 
for unknown safety issues, and the data criteria in the organic DQO are used to assess the 
possibility of an exothermic reaction between precipitated nitrate or nitrite salts and organic 
complexants. The waste compatibility DQO establishes criteria to prevent safety or 
operational problems that could be caused by transferring waste. The set of primary analyses 
required by the three DQOs include TGA to determine the moisture content, DSC and TOC 
to evaluate energetics and fuel content, total alpha activity to determine the criticality 
potential , specific gravity/density measurements to evaluate the potential for flammable gas 
accumulation within the waste , a visual check of drainable liquid samples for the presence of 
a separable organic layer, and a measurement of the flammability of tank headspace gases. 
In addition, the waste compatibility DQO imposes limits on the tank contents to control 
corrosion. The safety screening DQO indicates two widely spaced vertical cores would be a 
near optimum sampling scheme. Three core samples were taken because of incomplete 
recovery. Although only one of the three core samples contained waste from the bottom two 
to five segments, the sampling and analytical results are considered sufficient to address the 
data needs specified in the DQO. Basis for the determination that the data needs have been 
sufficiently addressed is provided in Reynolds et al . (1999) . For each required analysis, a 
decision threshold was established by the DQOs which, if exceeded, may warrant further 
investigation to assure tank safety. Table 5-5 and 5-6 list applicable safety issues, decision 
variables, DQO thresholds , and the mean analytical results for the safety , organic complexant 
and waste compatibility DQOs. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The waste in tank 241-U-107 was core sampled in February and March 1996 in accordance 
with 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) , 
and Data Quality Objectives for Tank Farms Waste Compatibility Program (Fowler 1995) . 
The requirements for these documents were integrated into the Tank 241-U-107 Push Mode 
Core Sampling and Analysis Plan (Jo 1996c) . All analyses were performed at the 
Westinghouse Hanford Company 222-S Laboratory . The tank supemate was grab sampled in 
April 1995. A waste compatibility evaluation was performed on the analytical results . 

Comparisons were made between the analytical results and the decision thresholds in the 
DQOs. Two liquid samples exhibited exothermic reactions with changes in enthalpy greater 
than the decision limit of -480 Jig . The mean DSC result of the drainable liqui_d from 
core 135, segment 1 was -558 .7 Jig. The mean DSC result of the drainable liquid from 
core 135, segment IR was -537 .6 Jig. The overall solids mean for total alpha activity was 
0.102 µCilg, well below the calculated safety screening threshold of 32. 7 µCilg. The overall 
liquids mean for total alpha activity was < 0.0108 µCilmL, well below the waste 
compatibility threshold of 0.812 µCi/mL. 

All TOC results were well below the action limit of 30,000 µg Clg (dry weight basis) . The 
highest reported TOC result for the solids was 16,100 µg Clg, and the highest recorded 
liquid result was 13,700 µg ClmL (all results dry weight) . The overall mean weight percent 
water for the solid portion of the waste was 22. 7 percent. For the solid portion of the tank , 
six sample means for weight percent water were below the organic complexant DQO 
threshold of 17 percent. Because no solid DSC result violated the action limit, secondary 
analyses were not performed . Flammable gas concentration in the tank headspace ranged 
from O to 4 percent of the LFL. 

The headspace of tank 241-U-107 was sampled in the February 1995 for gases and vapors to 
address DQO for flammability and industrial hygiene concerns (Osborne 1994) . It was 
determined that no headspace constituents exceeded the flammability notification limits , but 
that ammonia, measured to be 453 ppmv in dry air, exceeded the 150 ppmv industrial 
hygiene notification limit specified in the current Vapor Sampling Analysis Plan (Homi 
1995) . However, because the ammonia is in the tank headspace and not in the breathing 
zone, it will not impact worker health. Although the specific gravity mean of 1.43 glmL 
exceeded the waste compatibility limit of 1. 3 glmL, no early notification was required 
according to an agreement with the West Systems Engineering cognizant engineer 
(Esch 1995). Finally, the concentrations of hydroxide, nitrate, and nitrite were within their 
prescribed corrosion specifications. 

The waste compatibility DQO also requires an operations analysis of nonroutine transfers 
before they are approved. Several decision criteria apply; all analytical results met the 
criteria. The concentration of TRU elements in the tank (0.00129 µCilg) was below the 
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threshold of 0.1 µCilg , indicating that the waste may be transferred to a non-TRU classified 
waste tank. Concerns about the mixing of high phosphate waste with certain other waste 
types was not an issue because the phosphate result of 0.0403 M was well below the high 
phosphate threshold of > 0.1 M. The estimate of the supernate heat load based on the 
analytical data was 189 W (645 Btu/hr) , indicating no waste compatibility concerns. The 
estimate of the tank heat load was 1,017 W (3 ,470 Btu/hr) and the HTCE estimate was 
2,520 W (8 ,600 Btu/hr). Because the tank exhibits an upper temperature limit, it may be 
concluded that any heat generated from radioactive sources throughout the year is dissipated. 

Because the weight percent water resul~s were greater than 17 percent, the tank may be 
considered conditionally safe according to the organic DQO (Turner et al . 1995) . Although 
large exothermic reactions were found for two samples, the water contents were well above 
the minimum required to prevent a propagating exothermic reaction. Core sampling was 
hindered by very compact and hard areas of the waste. Although only one complete vertical 
profile of the tank waste was obtained, the sampling and the analytical results from the three 
core samples are considered sufficient to address the data needs specified in the safety 
screening DQO (Reynolds et al . 1999) . 
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