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1.0 NTROI IN

A major function of the Tank Waste Remediation System (TWRS) is to characterize wastes
in support of waste management and disposal activities at the Hanford Site. Analytical data
from sampling and analysis, along with-other available information about a tank, are
compile and maintained in a tank characterization report (TCR). This report and its
appendixes serve as the TCR for double-shell tank 241-AN-104.

The objectives of this report are: 1) to use characterization data in response to technical
issues associated with tank 241-AN-104 waste and 2) to provide a standard characterization
of this waste in terms of a best-basis inventory estimate. Section 2.0 summarizes the
response to technical issues, Section 3.0 provides the best-basis inventory estimate,

Section 4.0 makes recommendations regarding safety status and additional sampling needs.
The appendixes contain supporting data and information. This report also supports the
requirements of the Hanford Federal Facility Agreement and Consent Order (Ecology et al.
1996), Milestone M-44-10.

1.1 SCOPE

The characterization information in this report originated from sample analyses and known
historical sources. Although only the results of recent sample events will be used to fulfill
the re iirements ¢ the data quality objectives (DQOs), other information can be used to
support (or question) conclusions derived from these results. Appendix A provides historical
information about tank 241-AN-104 including surveillance information, records pertaining to
waste transfers and tank operations, and expected tank contents derived from a process
knowledge model. Appendix B summarizes the recent samj ng events (see Table 1-1), v
vapor sniff test results, and sample data obtained before 1989, and the sampling results. The
rest s of the 7196 sampling events, reported in the 222-S Laboratory data package (Steen
1997), satisfied the data requirements specified in the tank sampling and analysis plan for this
tank (Winkleman 1996). Also seven segments from the 1996 core sampling are selected as
retained gas samples. From the study of retained gas samples, tank gas composition and
quantities of the retained gas are estimated by Shekarriz et al. (1997). Appendixes B and C
report the statistical analysis and numerical manipulation of data used in issue resolution.
Appendix D contains the evaluation to establish the best basis for the inventory estimate.
Appendix E is a bibliography resulting from an in-depth literature search of all known
information sources applicable to tank 241-AN-104 and its respective waste types. The
reports listed in Appendix E can be found in the Tank Characterization Safety and Resource
Center.
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Table 1-2 summarizes a description of tank 241-AN-104. The tank has an operating capacity
of 4,390 kL (1,160 kgal) and contains an estimated 3,994 kL (1,055 kgal) of double-shell
slurry feed waste (Hanlon 1997). This tank is still active and when waste transfers take
place, the data shown here wi be changed. The tank is on the Flammable Gas Watch List
(Public Law 101-510).
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1,000 ppm on October S5, 1995, 5,000 ppm on October 8, 1995 and 6,109 ppm on May 3,
1996. No concentrations reached 25 percent of LFL which is equivalent to a hydrogen
concentration of 9,300 ppm. Although gas release events were observed, no net waste level
increases have been noticed in the past three years.

Based on the study of real waste samples and waste simulants (Pederson and ryan 1996),
three major mechanisms are identified that generate the hydrogen gas: radiolysis of water
and organic compounds, chemical reaction (thermolysis), and corrosion of carbon steel.
According to the calculation of Hu (1997), the hydrogen generation rate for

tank 241-AN-104 is 242 L per day: 71 percent from radiolysis, 17 percent from
thermolysis, and 12 percent from corrosion. In the calculation, the analytical results

(Steen 1997) of total organic carbon (TOC), NO;, NO,, Al, heat load (radionuclide
inventory), bulk density, and moisture content are used to determine the hydrogen generation
rate. This model-derived hydrogen generation rate agrees reasonably with the field-data
derived hydrogen generation rate of 178 ~ per day.

If active ventilation is lost, 1 (1997) shows that it takes 59 days to reach 25 percent of the
LFL in the headspace, and the hydrogen concentration can reach as high as

3.8 percent. The evaluation also shows the required minimum ventilation rate is

0.63 cubic feet per minute to keep the headspace below the 25 percent LFL.

2.3 ORGANIC SOLVENTS SCREEM NG

The data required to support the organic solvent screening issue are documented in the
Defense Nuclear Facility Safety Board 93-5 implementation plan (DOE-RL 1996). A new
DQO is currently being developed to address the organic solvent issue. In the interim, tanks
are to be sampled for total nonmethane hydrocarbon to determine whether an organic
extractant pool greater than 1 m? (10.8 ft?) exists (Cash 1996). The purpose of this
assessment is to ensure that an organic solvent pool fire or ignition of organic solvents cannot
occur. Vapor analyses for total nonmethane organic hydrocarbon have not been conducted.
Vapor samples are scheduled for fiscal year 1999. However, the size of the organic
extractant pool will be estimated and reported by the Organic Safety Project, based on the
sniff test TOC results, the tank headspace temperature, and tank ventilation rate.

2.4 PRIVATIZATION

Tank 241-AN-104 is in the scope of the privatization )w-activity waste DQO (Jones and
Wiemers 1996). However, sampling was performed before this DQO was issued. The
sampling and analytical results are being assessed by the privatization program to determine
whether the 1996 core sampling results meet the needs of the privatization low-activity
waste DQO. Results will be reported in a future revision to this report or additional
sampling and analyses may be required.
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APPENDIX A

HISTORIC TANK INFORMATION
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Tank 241-AN-104 has 22 risers, ranging in diameter from 100 mm (4 in.) to 1.1 m (42 in.),
which access the tank and 37 risers which access the annulus. Table A2-1 shows numbers,
diameters, and descriptions of the risers (annular risers not included). Figure A2-1 shows
the riser configuration. Risers 125 (10A), 131 (15A), and 155 (21A) (each 100 mm [4 in.]
in diameter) and riser 127 (21A) (300 mm [12 in.] in diameter) are available for use
(Lipnicki 1997). Figure A2-2 is a tank:cross section showing the approximate waste level
and a schematic of tank € iipment.
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