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2.0 RESPONSE TO TECHNICAL ISSUES 

The following technical issues have been identified for tank 241-SX-101 (Brown et al. 1997). 

• Safety screening: Does the waste pose or contribute to any recognized potential 
safety problems? 

• Organic complexants: Does the possibility exist for a point source ignition in 
the waste followed by a propagation of the reaction in the solid/liquid phase of 
the waste? 

• Organic solvents: Does an organic solvent pool exist that may cause a fire or 
ignition of organic solvents in entrained waste solids? 

• Historical model: Does the waste inventory generated by a model based on 
process knowledge and histor.ical information (Agnew et al. 1997a) represent the 
current tank waste inventory? 

The sampling and analysis plan (SAP) (Hu 1997b) provides the types of sampling and 
analysis used to address the above issues. Data from the analysis of rotary core samples and 
headspace measurements, along with available historical information, provided the means to 
respond to the technical issues. Sections 2.1 through 2. 7 present the responses. Data from 
the July 1995 vapor sample provided the means to address the vapor screening issue. See 
Appendix B for sample and analys~s data for tank 241-SX-101. 

2.1 SAFETY SCREENING 

The data needed to screen the waste in tank 241-SX-101 for potential safety problems are 
documented in Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). These 
potential safety problems are exothermic conditions in the waste, flammable gases in the 
waste and/or tank headspace, and criticality conditions in the waste. Each condition is 
addressed separately below. Two rotary core samples were collected. Because of the 
hardness of the waste, core 225 samples were obtained through segment 7, but segment 8 
samples could not be recovered. Core 227 samples were obtained through segment 6, but 
the last two segments could not be recovered. Although full depth profiles were not obtained, 
sufficient sample was recovered to resolve safety screening issues (Reynolds et al. 1999). 

2-1 
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2.1.1 Exothermic Conditions (Energetics) 

The first requirement outlined in the safety screening DQO (Dukelow et al . 1995) is to ensure 
there are not sufficient exothermic constituents ( organic or ferrocyanide) in tank 241-SX-101 
to pose a safety hazard. Because of this requirement, energetics in tank 241-SX-101 waste 
were evaluated. The safety screening DQO required that the waste sample profile be tested for 
energetics every 24 cm (9. 5 in.) to determine whether the energetics exceeded the safety 
threshold limit. The threshold limit for energetics is 480 Jig on a dry weight basis . Results 
obtained using differential scanning calorimetry (DSC) indicated no sample exceeded the 
notification limit. Exotherms were detected, on a dry weight basis, ranging from 22. 7 Jig to 
92.1 Jig (see Appendix C). As a result, it was concluded that a propagating reaction is highly 
unlikely. 

2.1.2 Flammable Gas 

Headspace measurements were taken before obtaining the 1997198 rotary core samples. The 
flammable gas level was zero percent. This is below the safety screening limit of 25 percent 
of the lower flammability limit (LFL). July 1995 vapor samples also showed low 
concentrations in flammable gases. Data for the combustible gas headspace gas tests (sniff 
tests) and the July 1995 vapor samples are presented in Appendix B. In addition, the SHMS 
data (Wilkins et al. 1997) shows that the maximum hydrogen concentration reading is 400 ppm 
on August 22, 1995, and the hydrogen concentration from grab data ranged from 5 to 10 ppm 
with an average of 8 ppm in the time period of June 2 to September 25, 1995. All these 
hydrogen concentration data are well below the hydrogen concentration of 9,300 ppm 
(Hu 1997a); which is equivalent to the level of 25 percent LFL in the tank headspace. 

2.1.3 Criticality 

The safety screening DQO threshold for criticality, based on the total alpha activity, is 1 glL. 
Because total alpha activity is measured in µCilg instead of glL, the 1 glL limit is converted 
into units of µCilg by assuming that all alpha decay originates from 239Pu. The safety 
threshold limit is 1 g 239Pu per liter of waste. Assuming that all alpha is from 239Pu, for a 
maximum solids density of 1.92, this limit corresponds to 32.0 µCilg of total alpha for solids. 
The maximum total alpha activity dry weight result was 2.66 µCilg (core 225, segment 2, 
lower half). The maximum upper limit to a 95 percent confidence interval on the mean was 
3.08 µCilg (core 225, segment 2, lower half), indicating that the potential for a criticality 
event is extremely low. Therefore, criticality is not a concern for this tank. Appendix C 
contains the method used to calculate confidence limits. 
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HNF-SD-WM-ER-660 Rev. 1-A 

compares closely to the heat load estimate based on tank temperature of 3,692 W 
(12,600 Btu/hr) (Kummerer 1995) and the heat load estimate based on the tank process history 
of 6,300 W (21,500 Btu/hr) (Agnew et al. 1997a). All these estimates are well below the 
limit of 11,700 W (40,000 Btu/hr) that separates high- and low-heat-load tanks (Smith 1986). 

Table 2-1. Heat Load Estimate for Tank 241-SX-101 Based on Radionuclide Inventory. 

313,000 0.00472 1,477 

369,000 0.00670 2,472 

Total 3,949 

Note: 
1See Appendix D. 

2.6 SUMMARY 

The results of all analyses performed to address potential safety issues showed that no 
exothermic activity exceeded safety decision threshold limits. Although, full depth profiles 
were not obtained, sufficient sample was recovered to resolve safety screening issues for this 
tank (Reynolds etal. 1999). Requirements for organic complexant safety issues were also met. 

Historical DQO requirements were performed. In general, it may be concluded that the tank 
exhibits a marginal match only to the SMMS 1 waste type, while the HDW models predicted 
waste types of REDOX waste, REDOX salt, SMMSl, and SMMS2. 

Vapor samples were taken to meet the organic solvents safety screening DQO requirements. 

Sample results are summarized in Table 2-3. 

Table 2-2. Summary of Technical Issues. (2 sheets) 

t:ilui t : if!: IJ\ J\Si».~i 
Safety 
screening 

Energetics 

Flammable gas 

Criticality 

2-5 

No exotherms exceeded 480 Jig. 

Vapor data showed O % of the LFL . 

All analyses were well below 32.0 µCilg 
total alpha (within 95 % confidence limit on 
each sample). 
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Table 2-2. Summary of Technical Issues. (2 sheets) 

::::::::::::::::I:i:i. l I11I/l!l!!ll!i/i!i!i l!Ii/il/It:t:::1II/i]Ii:iiJ!:~i:lt- l:::::I:!i]l:l] 
Organic 
complexants1 

Organic 
solvents1 

Historical 
(gateway 
analysis) 

Note: 

Safety categorization Tank was classified as safe, with low TOC 
and no visible separate layers. 

Solvent pool size Total nonmethane organic compounds were 
0.98 mg/m3

• Organic solvent pool size is 
not estimated. 

Total mass of gateway analytes Fingerprint analytes for the SMMS 1 waste 
type accounted for greater than 85 % of the 
weight for about half of the segments. Most 
of samples failed the analysis for REDOX, 
REDOX salt, and SMMS2 waste types. 

Selected segment comparison 
with ~ 10 % of DQO values 

About half of the segments passed the 
analysis for the SMMS 1 waste type. Most 
segments failed the analysis for REDOX, 
REDOX salt, and SMMS2 waste types. 

1The organic solvent and organic complexant safety issues are expected to be closed in fiscal year 1998. 
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4.0 RECOMMENDATIONS 

Rotary-mode core samples and vapor samples were taken to satisfy applicable issues for 
tank 241-SX-101. Two rotary core samples were collected. Analytical results for the samples 
obtained showed no exotherm, total alpha, or TOC values exceeded safety screening limits. 
Therefore, there are no safety screening issues or organic complexant issues of concern, and 
no further sampling and analyses are required by the safety screening DQO. 

Vapor samples showed that the LFL in the tank headspace is O percent. Although the organic 
solvent pool size was not estimated, the risk assessment (Meacham et al. 1997b) shows that the 
organic solvent pool is no longer a concern and will be closed out for all tanks . 

The historical gateway analysis failed for most segments. The HDW model (Agnew et al. 
1997a) predicts waste layers of REDOX waste, REDOX salt, SMMSl, and SMMS2 for tank 
241-SX-101. Based on gateway analysis results, about half the segments match the SMMSl 
waste type for this tank. The other segments did not match any of the waste types predicted 
by the HDW model. This concludes that the waste of tank 241-SX-101 is quite complex and 
can be marginally defined as SMMS 1 waste. No further sampling and analysis are required by 
the historical DQO. 

Table 4-1 summarizes the Project Hanford Management Contractor (PHMC) TWRS Program 
review status and acceptance of the sampling and analysis results reported in this tank 
characterization report. All issues required to be addressed by sampling and analysis are 
listed in column 1 of Table 4-1. Column 2 indicates by "yes," "no," or "partial" whether the 
requirements were met in full or in part by the sampling and analysis activities performed. 
Column 3 indicates concurrence and acceptance by the responsible PHMC TWRS program that 
the sampling and analysis activities performed adequately. A "yes" or "no" in column 3 
indicates acceptance or disapproval of the sampling and analysis information in the tank 
characterization report. 

4-1 
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Table 4-1. Acceptance of Tank 241-SX-101 Sampling and Analysis . 

'!!BIIBI-
Safety screening DQO Yes Yes 

Organic complexant MOU Yes Yes 

Organic solvents DQO Yes Yes 

Historical evaluation DQO Yes Yes 

Notes: 
1PHMC TWRS Program Office 

Table 4-2 summarizes the status of PHMC TWRS Program review and acceptance of the 
evaluations and other characterization information contained in this report. Column 1 lists the 
different evaluations performed in this report. Columns 2 and 3 are in the same format as in 
Table 4-1. The manner in which concurrence and acceptance are summarized is also the same 
as that in Table 4-1. The safety screening categorization of the tank is listed as "partial" in 
Table 4-2 because two full-depth cores were not obtained. However, the safety program has 
determined that the samples obtained were representative of tank contents, and no additional 
sampling is required to resolve this issue. 

Table 4-2. Acceptance of Evaluation of Characterization Data and Information for 
Tank 241-SX-101. 

Safety screening DQO 

Organic complexant memorandum of 
understanding 

Organic solvents DQO 

Historical evaluation DQO 

Notes: 
1PHMC TWRS Program Office 

:::::::::::::::::::::111,1111::: ::::::::::::::,,• •,,:,,1,,•,,:,,1,,•,,,1 •. 1, .. 1, .. 1, .. , .•. ·,,•:, .•.• ,,::,,·•,,:,,:,,••,,:,,:,,1,,1,,•,,DDS,,:,,:,, •,,.:,.•=,·.•, .. i'·.•' .. •=.·.•,.=.•·', •• ,.:.:, •. '., •. ',,•,,•=,·.·,=,•:::',i,·~,•,:,::::.i:. •,:,·•, •:. :: . • ,: t,.i, •.. :.1.nt=.i.:~.,•.•.=,•.•.·.:,•.,••Q',:,.·:,!.:.,~,:D.:.:.,:: .. :: .. g.·.· .. ,.~.= .. , •.•. ' .• : ,F·',•,: ,•,: .,-.·,•,,:,,: .,.•·,,••,.•· : : :.!ll.i:.I.·•:.:r.::1:.·:.1.:.·• t::r:ttlif.9:ffifl!: ca-"'~~ ~-.. 
Yes Yes 

Yes, Yes 
Classified as "Safe" 

Yes Yes 

Yes Yes 
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L. M. Sasaki 
B. C. Simpson 
R. R. Thompson 
ERC (Environmental Resource Center) 
T.C.S.R.C. 

Lockheed Martin Services, Inc . 
B. G. Lauzon 
Central Files 
EDMC 

Numatec Hanford Corporation 
J. S. Garfield 
D. L. Herting 

Pacific Northwest National Laboratory 
A. F. Noonan 

S7-73 
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R2-ll 
R2-12 
T4-07 
R2-12 
R2-12 
R2-12 
Rl-51 
Rl-10 

Rl-08 
B1-07 
H6-08 

R3-73 
T6-07 

K9-91 

Scientific Applications International Corporation 

X 

X 

X 
X 
X 
X 
X 
X 
X 
5 

X 
X 
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X 
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