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EXECUTIVE SUMMARY

Single-Shell tank 241-U-202 is an underground storage tank containing high-level
radioactive waste. It is located in the U Tank Farm in the Hanford Site’s 200 West Area. The
tank was core sampled in May of 1995 and analysis was performed in accordance with the Tank
Safety Screening Data Quality Objective , WHC-SD-WM-SP-004, Rev. 0 (Babad and Redus
1994). The analysis supports Hanford Federal Facility Agreement and Consent Order Milestone

M-44-08 (Ecology et al. 1994).

The sixteen tanks in the U tank farm were built between 1943 and 1944. The tanks
consist of twelve type II tanks, holding 2,010 kL (530 kgal) each of waste, and four type I
tanks, holding 208 kL (55 kgal) each. Tank 241-U-202 is one of the 55,000-gallon tanks and
currently contains 18.9 kL (5 kgal) of waste, 15.1 kL (4 kgal) of sludge, and 3.8 kL (1 kgal)
of supernatant. Tank 241-U-202 received cladding waste and waste from the Reduction and
Oxidation Facility starting in the first quarter of 1956. The tank was removed from service and .
labeled inactive in 1978. The supernatant was pumped in 1977 and the tank administratively
interim stabilized in 1979. Intrusion prevention was completed in 1982. The tank waste level

was adjusted in 1978 and 1979.

The Safety Screening Data Quality Objective is the only current data quality objective
that applies to the tank 241-U-202 sampling event. The analyses required by that data quality

objective included thermogravimetric analysis, differential scanning calorimetry, total alpha
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activity, and flammable gas concentration. No exothermic activity was observed for any of the |
subsamples analyzed. From July of 1987 to July of 1993, the maximum temperature reading
was 19 °C (6’) °F). The average percent water for all samples was 44.9 wt%, significantly
above the 17 wt% safety screening criteria. Total alpha was wi .= within the data quality
objective unit of 41 uCi/g. Based on this information, th;e waste does not appear to have any
immediate safety concerns; however, the flammability of the gas in the headspace of the tank
is another safety screening consideration, and the analysis of the tank’s headspace is presently
not available. No concerns, however, were raised from vapor sampling in support of this

sampling event.

The current status of tank 241-U-202 is shown in Table ES-1, and a summary of the

estimated historical inventory is shown in Table ES-2.
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1.0 INTRODUCTION

The tank characterization report presents an overview of single-shell tank 241-U-202 and
its waste contents based upon an evaluation of historical information and push-mode core
sampling and analysis events.

In May of 1995, single-shell tank 241-U-202 was sampled to meet safety
screening requirements for Hanford Site nuclear waste tanks (Schreiber 1995, Babad
et al. 1994). The analyses of the samples were used to complete this tank characterization repo
in order to comply with requirements specified in the Hanford Federal Facility Agreement and
Consent Order, also known as the Tri-Party Agreement (Ecology et al. 1994). The analyses will
so ovide further information to the ..nk Waste Remediation System in terms of nks ty.

The Tank Safety Screening Data Quality Objective, WHC-SD-WM-SP-004, Rev. 0
(Babad et al. 1994), describes the sampling and analytical requirements used to screen waste
tanks with no identified safety issues, tanks such as tank 241-U-202. Both watch-list and
non-watch-list tanks are to be sampled and evaluated to identify safety conditions related to 1e
ferrocyanide, organic, flammable gas, and criticality safety issues. The analytical requirements
for safety screening are designed to identify a common set of primary analytes and waste
characteristics. These include energetics, total alpha activity, moisture, and flammable gas
concentrations.

This tank characterization report presents an overview of the tank sampling and analysis
effort and contains observations regarding waste characteristics. Chemical information
associated with tank 241-U-202, however, is united because the analysis of the waste was
governed solely by the Tank Safety Screening Data Quality Objective (DQO), which requires
that only limited analyses be performed. As a consequence, the concentration and inventory
estimates of individual chemical species are based upon the estimates in Historical Tank Content
Estimate for the Southwest Quadrant of the Hanford 200 West Area, WHC-SD-WM-]1 -352,
Rev. 0 (Brevick et al. 1995).

1.1 PURPOSE

1e purpose of this report is to summarize the information about the use and contents of
tank 241-U-202. When possible, this information will be used to assess issues associated with
safety, operations, environmental, and process development activities. This report also provides
a reference point for more detailed information about tank 241-U-202.

1-1
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Figure 2-1. Tank Riser Location.
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Figure 2-2. Tank Riser Section.
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2.3.2 Historical Estimation of Tank Contents

Based on the historical tank content estimate (Brevick et al. 1995) and the tank layer
model (Agnew et al. 1994), tank 241-U-202 contains solely 15.1 kL (4 kgal) of CWR
covered by a 3.7-kL (1-kgal) supernatant layer. Figure 2-3 shows a graphical representation
of the estimated waste type(s) and volume(s) for the tank layer(s). The CWR waste type
should contain large amounts of sodium, aluminum, uranium, nitrites, nitrates, and
hydroxide. Also present will be quantities of silicates, strontium, and cesium (of which the
amount of strontium is significantly larger than the amount of cesium). Therefore, this layer
will have a slight activity. To further identify CWR, the following constituents will be
totally or relatively absent from the waste. These constituents include but are not limited to,
iron, bismuth, nickel, lead, and total organic carbon. The supernatant layer should consist
mostly of water, but further evaluation of the remaining constituents cannot be performed
because of the absence of data on this layer. Table 2-4, based on historical information,
shows an estimate of the expected waste constituents and their concentrations.

2.4 SURVEILLANCE DATA

Tank 241-U-202 surveillance consists of liquid and solid surface-level measurements
and temperature monitoring inside the tank waste and vapor space.

Liquid-level measurements are used to determined if there may have been a major
leak from a tank. Solid surface-level measurements provide an indication of physical
changes and consistency of the solid layers of a tank. Drywells located around the perimeter
of the tank are used to detect increased radioactivity resulting from a leak to the soil.

2.4.1 Surface Level Readings

Tank 241-U-202’s surface level is monitored daily with a manual tape. A graphical
representation of these measurements can be found in Figure 2-4. The plot has two
inaccurate data points that have been superseded by apparent reruns. Also, several
unexplained readings exist. Tank 241-U-202 does not have a liquid observation well or
drywells.

In 1978, the tank was labeled inactive and had a level adjustment. In 1979, a second
level adjustment was performed, the supernatant was pumped from the tank, and the tank
was interim stabilized. In 1982, tank intrusion prevention was performed.
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Figure 2-3. Tank Layer Model (Not to Scale).
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Temperature Profile for Tank 241-U-202

Figure 2-5. Tank 241-U-202 Weekly High Temperature Plot.
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3.0 TANK SAMPLING OVERVIEW

Because of the applicability and limited information on earlier sampling and analysis
events, this chapter focuses primarily on the 1995 sampling event, the handling of the
samples after the sampling event, and the analytical procedures performed on the samples.

3.1 DESCRIPTION OF 1975 SAMPLING EVENT

Historically, SST waste samples have been analyzed to characterize the supernatant,
sludge, and/or salt cake in each tank. Data were compiled for samples obtained from the
late 1950s to the present. Data have been located for one tank 241-U-202 sample obtaine
on September 25, 1975 and analyzed on October 23, 1975. These dataa p ‘nted in
Appendix A.

A description of the technique used to extract a sample from tank 241-U-202 is not
available. The sample appears to be a liquid that was analyzed for primary cations and
anions. The supernatant sample was a clear and yellow liquid. Most of the supernatant was
pumped from the tank when it was stabilized in 1976, therefore the sample is not believed to
accurately represent the tank waste. Therefore, the data will not be used for comparisons or
for drawing conclusions.

3.1.1 Sample Handling

The sample (T-8245) was a clear yellow liquid with no solids. No procedure or
explanation for the sample is available.

3.1.2 Sampie Analysis

The sample was a liquid sample reported to consist of hydroxide, aluminum, sodium,
nitrate, nitrite, phosphate, chloride, carbonate, and fluoride. The sample also contained a
fair amount of strontium. The sample gives no indication of the tank’s primary waste
receiving assignments.

3.2 DESCRIPTION OF 1995 SAMPLING EVENT

Tank 241-U-202 was sampled on March 22, 1995; March 29, 1995; and
arch 30, 1995 using the core sample truck. Core sampling, in the push-mode, was
selected as the sampling method for tank 241-U-202. Three two-si nent cores were
retrieved. Core 75 was collected from riser 2 on March 22 and delivered to the
222-S Laboratory on March 23, 1995. The two-segments of the core were labeled

3-1
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5.0 INTERPRETATION OF CHARACTERIZATION RESULTS
5. ASSESSMENT OF SAM.. LING AND ANALYTICAL RESULTS

5.1.1 Field Observations

No field observations from the 1995 core sampling event impact the interpretation and
use of the data. ‘

5.1.2 Quality Control Assessment of Analytical Data

An attempt is always made to quantify the different sources of error possible during
the chemical analysis of a sample. When these errors are summarized, they give an
indication of data reliability. If one or more of the error estimates are outside the acceptable
limits, the accuracy of the concentration estimate is drawn into question. Possible sources of
error are sample contamination, matrix interferences, analytical method error, and poor
instrument calibration. Error estimates are determined from the analysis of standards, spike
recoveries, blank contamination, and sample duplicate variation.

_ Matrix spikes are used to estimate the bias of the analytical method resulting from
matrix interferences. Spike samples are prepared by splitting a sample into two aliquot
portions and adding a known amount of a particular analyte to one portion to calculate a
recovery percentage. The quality control criterion for matrix spikes is 100 + 20% recovery.
Spikes were only conducted on total alpha activity, and these samples demonstrated lower
than normal spike recovery with values ranging from 50.8 to 89.6 percent recovery.

Because the sample alpha activities were approximately three orders of magnitude less than
the action limit for total alpha, rerun was not requested. The total alpha results are so low
compared to the criticality criteria that the bias is not significant.

Duplicate analyses of samples provides an indication of laboratory precision and the
homogeneity of the samples. To estimate this error, an RPD is calculated for each duplicate
pair. The RPD is a measure of variability and is defined as the absolute value of one
duplicate minus the other, divided by the mean. The TCP for tank 241-U-202 set the
duplicate precision acceptance criterion at less than or equal to 10 percent RPD
(Scheiber 1995). All samples met the precision and accuracy criteria stated in the TCP with
three exceptions. TGA precision between the sample and the duplicate for Samples
S$95T000590, S95T000630, and S9STO00643 exceeded the acceptance criteria, with RPD
values of 12.0, 24.2, and 13.6, respectively. The sample result for S95T000590 was
43.64 percent water, the duplicate 38.71 percent. A third analysis was run with the result of
36.88 percent. The sample result for S95T000630 was 24.11 percent, and the duplicate was

5-1












96154560704
WHC-SD-WM-ER-484 Rev. 0

6.0 CONCLUSIONS AND RECOMMENDATIONS

According to the Tank Safety Screening Data Quality Objective (Babad et al. 1994)
and the comparisons and conclusions drawn from this document, evidence suggests there is
no safety concern associated with tank 241-U-202. None of the Safety Screening decision
criteria were exceeded. Although the flammability of the gas in the headspace of the tank is
another safety screening consideration, the analysis of the tank’s headspace is presently not
available. No exothermic activity was observed for any of the subsamples analyzed. From
July of 1987 to July of 1993, the maximum temperature reading was 19 °C (67 °F). The
average percent water for all samples was 44.9 wt%, significantly above the 17 wt% safety
screening criteria (Babad et al. 1994). Total alpha was well within the DQO unit of
41 ;. _./g. Based on this information, the waste does no appear to have any immediate safety
concerns.
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APPENDIX B

ANALYTICAL METHODS

Table B-1 contains the procedure number for each of the analytical methods
performed on the tank 241-U-202 waste. All analyses were performed at the

222-S Laboratory.

Table B-1. Analytical Methods.

Thermogravimetric analysis NA - LA-560 12!

. . . . LA-514-113
Differential scanning calorimetry NA LA-514-1142
Total alpha activity Fusion LA-508-101°

'Determination of Weight Loss as Percent Water by Thermogravimetric Analysis (TGA)-Mettler TG 50,

LA-560-112, Rev. A-2, Westinghouse Hanford Company, Richland, Washington.
Differential Scanning Calorimetry (DSC), LA-415-113, Rev. B-1 and Mettler Model 20 and XXXXXX,

LA-514-114, Rev. B0 and a Perkin Elmer DSC-7 under nitrogen purge, Westinghouse Hanford Company,

Richland, Washington.
Alpha and Beta in Liquid Samples, LA-508-101, Rev. D-2, Westinghouse Hanford Company, Richland,

Washington.
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