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Figure ES-1. Waste Level, Riser Configuration, and 1992 Samples Location.
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PREFACE

|
|

The goal of this report is to be customer and user friendly. The primary customer of
Westinghor __ Hanford Company, as the Onerati___3 and Maintenance contractor for the
Hanford Site, is the U.S. Department of ...crgy. In addition to the U.S. Department of
E___gy, data users include the program elements within Westinghouse Hanford Company that
are tasked with the safe storage, retrieval, pretreatment, and final disposal of the tank waste,
(-1 users of this document can range from State and Federal agencies such as the
Washington State Department of Ecology and the U.S. Environmental Protection Agency, to
private parties | "t as land owners and the Yakima Indian Sovereign Nation, to interested
parties s -* as other U.S. Department of Energy sites and government contractors.
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LIST OF TERMS (Continued)
TOX/EOX Total/extractable organic halides
Tri-Party Agreement Hanford Federal Facillty Agreement and Consent Order
TWRS Tank Waste Remediation System
USQ Unreviewed Safety Question
VOA Volatile organic analysis
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Figure 3-1. Push-Mode Sampler.
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Figure 3-2. Mobile Sampling Truck.
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Following those steps, most reported data was qualified as an estimate (UJ or J), with some
being classified as unreliable (R). The following lists some of the flaws, according to the
data validation report:

Typical ICP anzlysis problems, such as elemental and matrix interferences, were
encountered. Preparation blank contaminations were reported. Some analysis also
lacked calibration records.

Total alpha results were qualified as unreliable because of the lack of a matrix
spike (was not required when analysis was performed).

Americium-24] data was classified unreliable because no energy counts were found
for tracer recoveries below the program goal of 50%.

222-S Laboratory plutoni  enalysis reports were missing some documentation,
thus results were classified as estimates.

\

Carbon-14 results were classified as estimates because duplicate RPDs exceeded

ac L

222-S Laboratory uranium analysis results were also classified as estimates because
of poor precision and missing documentation for internal standard traceability.

In general, for most analyses the analytical chemist was not required to perform additional
reruns if the original quality control failure remains after the first rerun,

Discrepancies in the data package results included incorrect fspons of exotherms for
segment 6 of core 40. DSC scans were also missing for core 41 segments.

§.10.2 Field and Hot Cell Blanks

Field and 222-S Laboratory hot cell blanks* were omitted from the initial shipment to
PNNL. Those blanks were prepared and analyzed separately from the tank BX-1., cores 40
and 41 samples for volatile and semi-volatile organic compounds.

*Hot cell blank consists of deionized water samples contacted with the extraction tray.
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Figure 6-1. Particle Size Distribution Summary.
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TB results were also higher that the sum of cestum and strontium concentration. Those
issues were addressed in Section 5.4.1. Other radioactive elements usually contribute to the
alpha and beta spectrums with varying degrees of activities.

Uranium and plutonium isotopic distribution was also reported by the PNNL. Table 6-9
reports a concentration range for those isotopes (refer to Table 5-6 for the distribution range

values reported).

All results are reported per gram of waste (wet basis), Plutonium concentration slightly
exceeded the TRU disposal regulatory limit of 0.1 xCi/g for core 41 samples. Total cesium
plus strontium concentration calculated from the total beta reported value exceeded the
postulated limit of 100 xCi/g {on a dry basis) by about 10 to 20% for cores 40, composite 1,
and core 41.

6.2.2 Comparison with 1979 Core Data

Table 6-10 compa 1979 and 1992 average radionuclides results.

Data, except for uranium, corresponds to the outcome of radicactive decay. No assessment
against process knowledge or TRAC estimates will be made at this point.

6.2.3 Speciation of Radionuclides

Na soluble radionuclides data is available from 1992. Chemical knowledge combined with
1%, > data interpretation indicates the following:

&  Cesium is most likely present as a combination of phosphates, hydroxides, and
salts.

¢ Plutonium is most likely present as a phosphate (oxyphosphate).

®  Uranium is most likely present as an oxide in a phosp! ' matrix. Some uranivm
fluorides couid be also incorporated in that matrix.,

®  Strontium is most likely present as a phosphate or an oxide-hydroxide combination,

67
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Figure 64. Postulated Water Soluble Chemical Profile.
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Figure 6-6. Particle Size Number Distribution Core 41.
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6.7.2 Horizontal Layering

Because a discussion on horizontal layering can be misleading, assessing the horizontal
variability between the material along risers 7 and 3 is the focus of this assessment.

As shown in the previous section, segment level data from both risers showed matching
results, and pointed to the presence of mostly homogeneous material (on a macro-molecular
scale).

The following analytical data is evaluated:

& Radiochemical a1 * 'sis results
®  Metsallic elements and electrolytes results

Tables 6-21 and 6-22 summarize average radiochemical, metals, and electrolytes analysis
results respectively for cores 40 and 41.

Table 6-21. Core 40 and 41 Average Radionuclides Results in uCi/g.

Radionuclide Core 40 Core 41 Ratio (core 40/41)
AT 0.06955 0.1445 2.07
TB 43.05 50.45 1.17
[ 5Cs 12.35 7245 1.82
~Sr 9.11 10.625 1.17
HTAm 0.0121 0.0139 1.15
[ BH0py 0.06}0 0.05255 0.85
®Tc 0.03355 0.0403 1.20

Thus, based on the data presented in the two previous subsections, we can conclude that tank
wa-107 residue constituent are evenly distributed vertically along risers 3 and 7, and
horizontally between those two risers. , No evidence of layering was found.

6-23
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6.8 TWRS PROGRAM ELEMENTS INFORMATION

T\. 8 elements (i.e., Tank Safety Screening, Waste Tank Operations and Maintenance, the
Hanford Waste Vitrification Plant (HWVP) Program, the Retrieval Program, Waste Tank
Safety, and the Pretreatment Program) need various waste characterization information. This
section addresses the specific needs of those elements as they relate to tank BX-107.

6.8.1 Tank Safety Screening

ue safety screening element is aimed at rapid classification of the Hanford Site high-level
waste tanks into safety categories (Watch List and non Watch List) based on ferrocyanide,
flammable gas, organics, and radionuclides (criti- "™y issues) contents. Table 623 presents
the tank safety screening summary, w" ~ *i shows that no tank safety sc ing¢c¢ "™ ° was
exceeded,

Table 6-23. Tank Safety Screening Summary.

Primary decision Primary decision criterion 1992 Core data results
variable (Babad 1993)
Energetics < 125 callg No exotherms
Total organic carbon < 3% dry basis 0.11 - 0.18% dry basis
'Water % 17 wt% 56 wi%
Gas camposition 25% LFL for all flammable gases | Not determined
Total alpha (criticality) { < 1 g/L = (.003 g/L

6.8.2 Waste Tank Operations and Maintenance

Many of the safety issues are of concern to the Waste Tank Operations and Maintegance
element of TWRS. While temperature and waste level are continuously monitored, vapor
pressure is maintained at atmospheric. Table 6-23 contains some of the analytes of interest
to this TWRS element. The concentration of other parameters of interest, such as pH,
temperature, pressure, and corrosion electrolytes, can be found in Table 5-15.
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Figure A-1. T_..:-Weighed Resistant Force Versus Penetration
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Figure A-2. Time-Weighed Resistant Force Versus
Penetration Velocity for Core 41,
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Figure A-5. Settling Rate Curves: Core 40, Segment 6.
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