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trees ranged from 7 °C (45 °F) to 98 °C (208 °F) from 1982 to 1996. On June 12, 1996,
temperatures ranged from 26 °C (78.8 °F) to 66.4 °C (151 °F). In general, tank

temperature appears to be decreasing with time.

As required by the safety screening DQO, the flammability of the tank headspace gases was
measur¢ . Vapor samples taken from the tank headspace were measured for flammat ty by
means of a combustible gas meter prior to grab sampling. Results of zero percent of the
lower flammability limit (LFL) were mea red for flammable gases in the tank head ace;
these results are expected because tank 241-C-106 is actively ventilated. This result is well
below the safety screeﬁing DQO decision threshold of 25 percent of the FL. Samples of
the tank head ace gases were also taken from the tank exhauster »rt in February 1994 and
March 1996 and analyzed for flammable gases. Both sets of gas analyses showed the
concentration of flammable species in the headspace to be less than 10 parts per million by
volume (ppmv). During the 1996 vapor sampling event, hydrogen and methane were both
measured at less than 10 ppmv. These results are far below the safety screening notification

limits of 10,000 ppmv for hydrogen and 12,500 ppmv for methane (Buckley 1996).

Total alpha activity in e samj :s was determined in order to gauge the otential for
criticality in the tank waste. The total alpha activity results for the érab samples were well
below : safety screening limits. The highest supernate sample total alpha activity result
was 1.03 pCi/mL; the safety screening limit for the supernate was 61.5 uCi/mL. The
highest sludge subsample total alpha acti{Iity result was 4.38 uCi/g, and the corresponding

upper mit to a one-sided 95 percent conf ‘:nce interv: on the mean was 16.7 pCi/g; the
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The waste compatibility evaluation revealed several issues that may affect waste management
decisions:
Exotherm-to-endotherm ratios as determined by DSC were less than the decision
threshold value « one for all samples portions (except one that failed the quality
control requirements).
Significant amounts of organic carbon, predominately in the form of oxalate, were
found in the tank 241-C-106 waste -- 2,910 ug C/mL (wet-weight) in the supernate,
and 20,000 ug C/mL (wet-weight) in the sludge. Therefore, the waste in the  k may
need to be segregated from non-complexant waste types when transferred to the
double-shell tank system.

e The waste compatibility criticality decision threshold value was 0.800 pCi/mL of
#9/240py. The overall mean ®***%Pu v: 1e for the supernate was 0.745 uCi/mL, nearly
equ: ing the threshold value. The overall mean #***°Pu value for the sludge was
1.67 pCi/mL, which exceeded the threshold value. The overall mean TRU content of
the waste was found to be 0.648 uCi/g for the supernate and 1.08 uCi/g for the sludge;
both values exceed the 0.1 uCi/g TRU limit in the DQO.

The overall supernate mean pH of 10.2 and the caustic demand results of

Herting (1996) indicate that the waste : very caustic deficient.
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e To measure the °Sr and transuranic (TRU) content to determine whether these
chemical constituents are present in significant quantities in the topmost sludge I:
‘in the tank. '

The primary grab sample analyses included the following: differential scanning calorime '
(DSC) to evaluate fuel content and energetics; thermogravimetric analysis (TGA) and
gravimetry to determine moisture content; total alpha activity, #*#°Pu analysis, and dens
measurements by centrifugation to evaluate criticality potential; ion chromatography (IC)
determine anion concentrations; inductively coupled plasma/atomic emission spectrometry
(ICP/AES) to determine metal concentrations; gamma energy analysis to obtain
radiochemical (**’Cs) activities; persulfate oxidation and furnace combustion to determine *he
total organic carbon (TOC) and total inorganic carbon (TIC) concentrations; a visual
inspection to determine the presence of a separable organic layer; and separation and bet:
counting to determine *°Sr content.

The remaining samples obtained from tank 241-C-106 were mainly used for non-routine
analyses related to the retrieval of tank 241-C-106 sluc : for transfer to tank 241-AY-10
The details and results of these analyses are discussed in Chemical and Chemically Relate
Considerations Associated with Sluicing Tank C-106 to Tank AY-102 (Reynolds 1997).

In addition to the February/March 1996 grab sampling event, vapor sampling events of tl..
tank 241-C-106 headspace gases were performed in February 1994 and March 1996. Th
March 1996 event obtained one vapor sample from the tank exhaust to assess the
flammability of the tank exhaust gases. In February 1994, a complete in-tank headspace s
and vapor characterization was performed in accordance with the Data Quality Objective: or
Generic In-Tank Health and Safety Vapor Issues Resolution (Osborne et al. 1994). Durir
this event, organic, flammable, and inorganic vapors were analyzed. The 1994 results ar
summarized in this tank characterization report, and the full details may be found in Tan/
241-C-106 Headspace Gas and Vapor Characterization Results for Samples Collected in
February 1994 (Huckaby and Bratzel 1995).
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The compatibility studies were repeated with two mixtures of tank 241-C-106 and tank
241-AY-102 sludges. One mixture consisted of  ir parts of tank 241-C-106 sludge from
sample 6C-96-8 mixed with one part tank 241-AY-102 sludge; the other mixture was four
parts sludge from sample 6C-96-14 to one part tank 241-AY-102 sludge. Finally, the
sedimentation characteristics of the waste mixtures in tanks 241-C-106 and 241-AY-102 were
determined by centrifugation. Reynolds (1997) reports the results of these studies.

3.2 DESCRIPTION OF VAPOR SAMPLING EVENTS

This section describes the vapor sampling events associated with tank 241-C-106. The
sampling events (from March 1996 and February 1994) are discussed in reverse
chronological order. :

3.2.1 Description of the March 1996 Vapor Sampling Event

Matheson (1996) reports the March 1996 vapor sampling event and the associated sample
results, and Section 4.4.2 summarizes these results. Two sets of gas samples were collec :d
for hydrogen analysis in March 1996 from Tank 241-C-106 to address continuing in-tank
hydrogen generation issues ‘lated to potential flammability concerns and to compare these
data with results from the 1994 headspace hydrogen generation data.

The samples were drawn from the tank exhauster port and collected using evacuated Whitey*
stainless-steel sample bottles and SUMMA? gas collection canisters. The tank 241-C-106
~ exhauster flow rate the day before sampling was 68.64 m’/min (2,424 ft*/min). The dry-bulb
temperature in the exhaust pipe was 16 °C (61 °F). At the time the samples were collec*~1,
the ambient air temperature was 14 °C (58 °F), the humidity was near 100%, and the
it v 99.9 kPa (749 T«

3.2.2 Description of the February 1994 Vapor Sampling Event

Huckaby and Bratzel (1995) report the collection of vapor samples during February 1994 nd
report the results for this sampling event; Section 4.4.3 summarizes these results. Tank
241-C-106 =adspace gas and vapor samples were collected and analyzed in accordance v h
Data Quality Objectives for Generic In-Tank Health and Safety Vapor Issues Resolution
(Osborne et al. 1994). This DQO directed the collection and analysis of headspace vapoi
samples to help determine the potential risks of fugitive emissions to tank farm workers.

'Whitey is a registered trademark of Whitey Company, Highland Heights, Ohio.

:SUMMA is a trademark of Molectrics, Inc., Cleveland, Ohio.
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Operations issues are based on the policy of segregating TRU and complexant wastes,
avoiding excess heat in the tanks, and ensuring pumpability of the source waste to the
receiving tank. The total concentration of TRU elements was calct ited y converting the
values to a per-weight basis from the per-volume basis by dividing the analytic: result for
each radionuclide from each phase by the mean density for that phase, then summing the per-
weight results. The total was then compared to the 0.1 uCi/g standard for segregating 1 U
waste from non-TRU. The results showe the concentration of RU elements exceeded the
limit of 0.1 pCi/g. Finally, the heat load estimate for the tank based on the 1996 grab
samples was 5,130 W (17,500 Btu/hr); this estimate is undoubtedly biased low because the
lower 40 percent of the tank sludge was not sampled. Reynolds (1997) provides a best
estimate heat load of 36,000 W (123,000 Btu/hr) which is based on thermomodeling and
evaporation rates in 1994 (Ogden et al. 1996) and decayed to 1996. This heat load estimate
does not exceed the waste compatibility heat load decision threshold of 205,000 W
(700,000 Btu/hr) for tank 241-AY- )2.
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in the hardpan layer; therefore, it is believed that the bulk of the radionuclides may reside in
this layer. Additional information regarding the heat load for tank 241-C-106 may be found
in Appendix E.

In addition to the sampling and analysis of the 1996 grab samples, the tank safety was further
evaluated in preparation for sluicing. Chemical aspects are summarized in Reynolds « 397).
Sluicing of the tank began in 1998, and no further sampling of tank 241-C-106 is required
for the purpose of safety screening (Reynolds et al. 1999).
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