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. 1.0 INTRODUCTION 

A major function of the Tanlc 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 tanlc, are compiled and 
maintained in a tanlc characterization report (TCR). This report and its appendixes serve as the 
TCR for single-shell tanlc 241-T-l 02. 

The objectives of this report are: 1) to u~e characterization data in response to technical issues 
associated with tanlc 241-T-102 waste; and 2) to provide a standard characterization of this 
waste in terms of a best-basis inventory-estimate. The response to technical issues is 
summarized in Section 2. 0, and the best-basis inventory estimate is presented in Section 3. 0. 
Recommendations regarding safety status and additional sampling needs are provided in 
Section 4 . 0. Supporting data and information are contained in the appendixes. This report 
supports the requirements of the Hanford Federal Facility Agreement and Consent Orders 
(Ecology et al. 1996) milestone M-44-05. 

1.1 SCOPE 

Characterization information presented in this report originated from sample analyses and 
known historical sources. The most recent core sampling of tanlc 241-T-102 (March 1993) 
predated the existence of data quality objectives (DQOs) . An assessment of the technical 
issues from the currently applicable DQOs was made using data from the 1993 push mode core 
sampling event, a July 1994 grab sampling event, and a May 1996 vapor flammability 
measurement. Historical information for tanlc 241-T-102, provided in Appendix A, includes 
surveillance information, records pertaining to waste transfers and tanlc operations, and 
expected tanlc contents derived from a process knowledge model. 

Table 1-1 describes the tanlc 241-T-102 sampling events. Appendix B contains further 
sampling and analysis data from the March 1993 push mode core sampling event and data from 
the grab sampling event in August 1994 and May 1996 vapor flammability measurement. Of 
the two push mode cores taken in March of 1993, cores 55 and 56, only core 55 had sufficient 
recovery for analysis. The sampling and analysis of the 1994 grab samples were performed in 
accordance with Schreiber (1994) and the results were originally reported in WHC (1994). 
Appendix C provides information on 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 and the statistical analysis performed for this evaluation. Appendix E is the 
bibliography that resulted from an in-depth literature search of all known information sources 
applicable to tanlc 241-T-102 and its respective waste type. The reports listed in Appendix E 
may be found in the Tanlc Characterization and Safety Resource Center. 
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Table 1-1. Summary of Recent Sampling. 

Vapor flammability 1 Gas 
(5/09/96) 

Core 55 
(3/25/93) 

Core 56 
(3/28/93) 

Grab sample 
(7/15/94) 

Note: 
n/a 

Solid 

Solid 

Liquid 

not applicable 

1Willcins et al . 1996 

Tank headspace,6 m (20 ft) n/a n/a 
below top of riser 

Riser 2 1 segment 65 % 

Riser 8 1 segment 10 % 

Riser 2 3 grab bottles 100 % 

Dates are provided in mrn/dd/yy format. 

1.2 TANK BACKGROUND 

Tank 241-T-102 was constructed in 1943 and put into service in 1945. It is the second tank in 
a cascade system with tanks T-101 and T -103. During its process history, tank 241-T-102 
received mbstly metal waste (MW) from the Bismuth Phosphate Process and coating waste 
(CW) from the REDOX Process through the cascade from tank 241-T-101 and in transfers 
from tank 241-C-102. In 1956, the MW was removed from tank 241-T-102 by pumping and 
sluicing. This tank was declared inactive and removed from service in 1976. In 1981, 
intrusion prevention and stabilization measures were taken to isolate the waste in 
tank 241-T-102. 

A description of tank 241-T-102 is summarized in Table 1-2. The tank has an operating 
capacity of 2,010 kL (530 kgal), and presently contains an estimated 121 kL (32 kgal) of 
non-complexed waste (Hanlon 1997). The tank is not on the Watch List (Public 
Law 101-510). 
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2.0 RESPONSE TO TECHNICAL ISSUES 

The following technical issues have been identified for tank 241-T-102. 

Safety screening: 

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

Hazardous vapor safety screening: 

• Does a potential exist for worker hazards associated with the toxicity of 
constituents in tank fugitive vapor emissions? 

Organic Solvents: 

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

Sections 2.1, 2.2 and 2.3 address the above issues . The organic solvents issue cannot be 
addressed at this time because vapor sampling beyond flammability screening has not been 
conducted. The worker toxicity issue has been resolved (Hewitt 1996). 

Section 2.4 addresses other technical issues (heat generation in the waste) . 

2.1 SAFETY SCREENING 

The requirements needed to screen the waste in tank 241-T-102 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 of these conditions 
is addressed separately below. 

Although core sampling of tank 241-T-102 preceded the implementation of the DQO process 
for addressing tank waste issues, the core sampling and analytical direction was consistent with 
the guidance of the DQO. The tank was sufficiently sampled to satisfy the requirements of 
safety screening (Reynolds et al.1999) . 

2.1.1 Exothermic Conditions (Energetics) 

The first requirement outlined in the safety screening DQO (Dukelow et al. 1995) is to 
determine if fuel is present in tank 241-T-102 that could cause a safety hazard. Because of this 
requirement, energetics in the tank 241-T-102 waste were evaluated. The safety screening 
DQO required that the waste sample profile be tested for energetics every (24 cm [9.5 in.]) to 
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determine if the energetics exceed the safety threshold limit. The threshold limit for energetics 
is 480 Jig on a dry weight basis . The samples did not exhibit exotherms. 

Historically, there is no evidence that any exothermic agent should exist in this waste. Waste 
transfer records indicate that the major waste type expected to be in the tank is PUREX 
cladding waste (CWP2) above a shallow layer of metal waste. Neither of these waste types is 
expected to have organic or ferrocyanide constituents. 

The safety screening DQO requires measurements for two core samples, therefore .this DSC 
safety issue has not been resolved with respect to the DQO. A second core is required to 
resolve this issue. 

2.1.2 Flammable Gas 

Combustible gas monitoring of the tank headspace on May 9, 1996 (Wilkins et al. 1996) 
indicated that no flammable gas was detected (zero percent of the lower flammability limit) . 
Appendix B provides data from this vapor phase measurement. These data satisfy the safety 
screening DQO for addressing tank vapor -flammability concerns. 

2.1.3 Criticality 

The safety threshold limit is 1 g 239I>u per liter of waste . Assuming that all alpha is from 23% 
with a measured density of 1 .. 79 g/mL, 1 g/L of 239I>u is equivalent to 34 µCilg of alpha 
activity. According to the safety screening DQO, each sample must be under the limit when 
compared to a 95 percent upper confidence interval on the mean. The upper limit of the 
one-sided 95 percent confidence interval for the push mode core sample was 0.24 µCi/g . The 
method used to calculate confidence limits is contained in Appendix C. 

Plutonium-239/240 was measured directly for the grab sample. That upper limit of the 
one-sided 95 percent confidence interval on the mean was 6.28 µg/L. 

Both measurements indicate the Pu in the tank is well below the level for criticality to be a 
concern. However, the safety screening DQO requires measurements for two core samples, 
therefore this criticality safety issue has not been resolved with respect to the DQO. A second 
core is required to resolve this issue . 
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4.0 RECOMMENDATIONS 

Core sampling of tank 241-T-102 occurred before the implementation of the DQO process for 
TWRS characterization. Nevertheless the data collected may be evaluated against the 
requirements of the current safety screening DQO. All analytical results were well within the 
safety notification limits. The results were from a single-core sample and a grab sample (both 
from riser 2) . The waste that has been sampled and analyzed in accordance with the safety 
screening DQO has been accepted by the responsible TWRS program. This tank was 
sufficiently sampled to satisfy the requirements of safety screening (Reynolds et al. 1999). 
Vapor sampling and analysis is required to address the organic solvent issue. The hazardous 
vapor issue (toxicity) has been resolved. 

Table 4-1 summarizes the TWRS Program review status and acceptance of the sampling and 
analysis results reported in this TCR. All DQO issues required to be addressed by sampling 
and analysis are listed in column one of Table 4-1. The second column indicates with a "yes" 
or a "no" whether the DQO requirements were met by the sampling and analysis activities 
performed. The third column indicates concurrence and acceptance by the program in TWRS 
that is responsible for the DQO that the sampling and analysis activities performed adequately 
meet the needs of the DQO. A "yes" or "no" in column three indicates acceptance or 
disapproval of the sampling and analysis information presented in the TCR. 

Safety screening DQO 

Hazardous vapor DQO 

Organic solvent 

Notes: 
n/a = not applicable 

1PHMC Program Office 

Yes Yes 

n/a Resolved 

No No 

Table 4-2 summarizes the status of TWRS Program review and acceptance of the evaluations 
and other characterization information contained in this report. The evaluations specifically 
outlined in this report are the evaluation to determine whether the tank is safe, conditionally 
safe, or unsafe. Column one lists the different evaluations performed in this report. Columns 
two and three are in the same format as Table 4-1. The manner in which concurrence and 
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acceptance are summarized is also the same as that in Table 4-1. None of the safety 
categorization analyses performed, including those for criticality, indicate any safety problems. 

Table 4-2. Acceptance of Evaluation of Characterization Data and 
Information for Tanlc 241-T-102. 

=========7:'7:':".' ::: iiiaiooi : t:i:: : ::iiiii1ii:: ::::::??,,,, ,,,, , < 

titi!!:iliititfflii::t:t:J : ll/ill/liii!1ii 1ii.lllll{>> : 
Safety categorization (tanlc is safe) Yes Yes 

Hazardous vapor DQO n/a Resolved 

Organic solvent No No 

Notes: 

1PHMC Program Office 
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APPENDIXB 

SAMPLING OF TANK 241-T-102 

Appendix B provides sampling and analysis information for each known sampling event for 
tank 241-T-102 and provides an assessment of the push mode and grab sampling results. 

• Section Bl: Tanlc Sampling Overview 

• Section B2: Analytical Results 

• Section B3: Assessment of Characterization Results 

• Section B4: References for Appendix B 

Future sampling of tanlc 241-T-102 will be appended to the above list. 

Bl.O TANK SAMPLING OVERVIEW 

This section describes the March 1993 push mode sampling and analysis event for 
tanlc 241-T-102. Sampling and analyses were performed in accordance with the requirements 
of the Tank Waste Remediation System Tank Characterization Plan (Bell 1993). Because the 
sampling event predated DQOs, no DQOs were applicable. For further discussions of the 
sampling and analysis procedures, refer to the Tank Characterization Reference Guide 
(Delorenzo et al. 1994). A liquid grab sample was taken from this tanlc in July 1994. The 
grab sample was taken and analyses were performed in accordance with the requirements of 
the Tank 241-T-102 Tank Characterization Plan (Schreiber 1994). A vapor flammability 
measurement was taken on May 9, 1996. 

Although current DQO' s were not in evidence at the time of the push mode sampling event, 
the sampling and analytical direction would meet the requirements of the current safety DQO. 
The sampling riser locations were separated radially to the maximum extent possible. 
Unfortunately, sample recovery for core 56 was insufficient for analysis so only the results 
from the analysis of core 55 can be used to satisfy the requirements of the safety DQO. 

A vertical profile is used to satisfy the safety screening DQO. Safety screening analyses 
include: total alpha to determine criticality, DSC to ascertain the fuel energy value, and 
thermogravimetric analysis (TGA) to obtain the total moisture content. The data were reported 
in Pool (1993). In addition, combustible gas meter readings in the tank headspace are required 
to measure flammability. 
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Sampling and analytical requirements from the safety screening DQO is summarized in 
Table Bl-1. 

Table Bl-1. Integrated Data Quality Objective Requirements for Tank 241-T-102. 

Push Mode 
Sampling 

Safety Screening Core samples from a minimum of • Energetics 
two risers separated radially to • Moisture Content 
the maximum extent possible. • Total Alpha 

Combustible Gas Safety Screening Measurement in a minimum of 
Meter Reading one location within tank vapor 

space. 

Vapor Sampling Vapor Measurement in a minimum of 
one location within tank 
headspace. 

Bl.I DESCRIPTION OF SAMPLING EVENTS 

Bl.1.1 Push Mode Sampling Event 

• Flammable Gas 
Concentration 

•Gases (Ammonia, 
CO2, CO, NO, 
N02, N20, TOC, 
tributyl phosphate, 
n-dodecane, and 
n-tridecane) 

Two push mode core samples were collected from tank 241-T-102. Core 55 was obtained 
from riser 2 March 25 and core 56 was obtained from riser 8 on March 26, 1993. The core 
samples were sent to the Pacific Northwest Laboratory (PNL) on April 1 and May 4, 1993 and 
extruded on May 14 and April 21, 1993 . 

Push Mode Core sampling was used because the waste was expected to be relatively soft. The 
core samples, however, did not recover a full vertical profile of the waste. The waste depth 
was expected to be 18 cm to 20 (7 to 8 in.) under risers 2 and 8. Core 55 had a core recovery 
of 65 percent and core 56 had a recovery of approximately 10 percent. Due to the small 
amount of waste recovered in the core 56 sample, no chemical analyses were performed on it. 

Bl.1.2 Grab Sampling Event 

Three 100 mL grab samples were taken from riser 2 on July 15, 1994. One sample was 
analyzed and two samples were archived . Analysis was conducted at the 222-S Laboratory . 
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