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Figure ES-1. Top View of Tank 241-B-111.
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(325-A Laboratory). Additional relevant information on the waste has been compiled from
historical sources. Types of historical information that are routinely checked include:

Past sampling events
Routine tank surveillance measurements
Tank transfer records.

This historical information has been reviewed and compared with the laboratory data
to help interpret the laboratory data correctly. However, the 1aracterization estimates
presented in this report are derived from the laboratory data unless otherwise indicated. It is
assumed that the laboratory data provides the most authoritative description of the tank
waste.

Since B-111 was not a Watch List tank, relatively few segment-level measurements
were performed. This sampling and analysis effort was intended to determine mean
concentrations (through composite analysis) in order to meet process design characterization
objectives for waste treatment. Process design generally requires knowledge of bulk
inventories.
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There is reasonable agreement between most of the constituent means for tanks B-110
and B-111, with the exception of strontium-90, cesium-137, nitrate and nitrite. Cesium-137
and strontium-90, the two major radionuclides in both tanks, were found in greater
concentration in B-111 than in B-110. From the Tank Layer Models for each tank, a
contributing factor to the higher levels of cesium-137 and strontium-90 could be the amount
of added PUREX waste (this is, specifically, P2 waste as defined by Brevi [1994]), a
waste stream : ted to be high in cesium-137 and strontium-90. These amounts of P2 are
7,600 L 2,00 pgal)a 49,200 L (13 )0 gal), respectively, for tanks B-110 and B-111
(Brevick 1994). Also, the fact that the ratio of nitrate to nitrite is much smaller for tank
- B-111 than for B-110 could be caused by the radiolytic conversion of nitrate to nitrite
occurring i both tanks. This process is accelerated by the presence of higher levels of
cesium-137 and strontium-90. No statistical tests were conducted to determine whether the
estimates of u ertainty were similar between tanks B-111 and B-110. However, the RSDs
of the means give some indication that the uncertainties are similar.

This brief comparison between the s: ple results from tanks B-110 and B-111 adds
strength to the argum t that waste from these two tanks can be treated similarly. However,
a more detailed analysis should be carried out on all of the constituents measured in both of
these tanks, to make the comparison more complete.
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Hanford Analytical Services reviewed the B-111 core reports and flagged 12% of the data as
unusable and 5% more as suspect. It was noted that the validation criteria used
(groundwater) may not be appropriate for the sample matrices. In order to perform all of the
analyses in this report, all data was used and none of the HAS-flagged data was deleted.
More applicable criteria should be sought or developed to account for the relatively unique
characteristics and hazards associated with mixed wastes.

B-111 is not on any of the watch lists (e.g., ferrocyanide or flammable gas), and
therefore has no safety issues that need to be addressed.
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Technical Procedure PNL-ALO-225, 1990, "Measurement of pH in Aqueous Solutions,"
Pacific Northwest National Laboratory, Richland, Washington.

Technical Procedure PNL-ALO-501, "Physical Rheological Properties," Pacific Northwest
National Laboratory, Richland, Washington.

Technical Procedure PNL-ALO-504, "Percent Solids Determination of Soils/Sludges/Solids,"
Pacific Northwest National Laboratory, Richland, Washington.

Technical Procedure PNL-ALO-530, Rev. 0, 1989, "Particle Size Distribution By Laser
Scanning (Time of Transition)," Pacific Northwest National I.aboratory, Richland,
Washington.

WAC 173-303, "Dangerous Waste Regulations," Washington Administrative Code, as
amended.
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Figure A-1. Top View of Tank 241-B-111.
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APPENDIX B
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- APPENDIX B

( MPOSITE ESTIMA..ES AND VARIABILITY SUMMARY

i
This se« on tabulates analysis of variance results for the composite data (including the
drainable liquid). The most important value in this table is the average concentration
estimate for each constituent, fi, but the table also presents variance component estimates.
The model us¢ to produce these results is:

Y

gk = B+C+S +E, @

ijk

where:

Y = The measured value of concentration of a constituent in Replicate j of core i
¢ = The mean concentration of the constituent in the tank

C. = The deviation of concentration in core i from the mean value

1

S; = The deviation of concentration in core replicates from the mean value
(two replicates were processed on each composite)

E; = e analytical (lab) error in the measurements.

All relative standard deviations (RSD) in this appendix are presented as percentages of
the mean. The RSD associated with a variance component is the standard deviation of the
component divided by . The variance components listed in the table are as follows: o is
the standai deviation of C;; o; is the standard deviation of S;; o is the analytical standard
deviation.
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- APPENDIX C
RAW DATA SET SUMMARY

is appendix describes the format of the B-111 data set used to produce the results
discuss in this report. The data set contains chemical measurements made by the 325-A
Laboratory on B-111 core samples. The data were originally downloaded from the Tank
Characte ition Database (TCD). The following changes were made to the data set in
preparati  for the various statistical analyses:

1. The potasSium hydroxide fusion inductively coupled plasma (ICP) analyses for
nickel and potassium were removed from the data set.

2. Only 17 of the original 40 TCD fields remain in the data set.

3. Any sample result that was below the detection limit was replace with the
detection limit value, if it was available.

4.  All of the toxic characteristic leach procedure results by the acid digestion I(
analysis method were removed, to avoid confusion with the standard acid
digestion ICP analyses.

5. The organics results were converted from parts per billion to parts per million.

An electronic ASCII copy of the B-111 data set is available upon request. This data
set does not clude any of the quality, assurance data (i.e., matrix spikes and method
blanks). The B-111 data set is 5,109 records in length. Table C-1 describes the contents of
each field. DOE [1994] contains more information on the format of the data in the TCD.

Table C-2 contains an example of three records from a dataset similar to the B-111
di
REFERENCES
DQOE, 1994, Hanford Environmental Information System (HEIS), Tank Characterization Data

(TCD) Subject Area, DOE/RL-93-24-8, Volume 8, U.S. Department of Energy,
Richland Operations Office, Richland, Washington.
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