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PLAN FOR CHARACTERIZATION OF K BASIN SPENT NUCLEAR FUEL AND
SLUDGE (OCRWM)

1.0 INTRODUCTION

This is an update of the plan for the characterization of spent nuclear fuel (SNF) and sludge
stored in the Hanford K West and K East Basins. The purpose of the characterization program is
to provide fuel and sludge data in support of the SNF Project in the effort to remove the fuel
from the K Basins and place it into dry storage.

Characterization of the K Basin fuel and sludge was initiated in 1994 and has been guided by the
characterization plans (Abrefah 1994, Lawrence 1995a, Lawrence 1995b) and the
characterization program management plan (PMP) (Lawrence 1995c, Lawrence 1998,

Trimble 1999).

The fuel characterization was completed in 1999. Summaries of these activities were
documented by Lawrence (1999) and Suyama (1999). Lawrence (1999) is a summary report
providing a road map to the detailed documentation of the fuel characterization. Suyama (1999)
provides a basis for the limited characterization sample size as it relates to supporting design
limits and the operational safety envelope for the SNF Project.

The continuing sludge characterization is guided by a data quality objective (DQO)
(Makenas 2000) and a sampling and analysis plan (SAP) (Baker, Welsh and Makenas 2000).

The original intent of the characterization program was "to provide bounding behavior for the
fuel" (Lawrence 1995a). To accomplish this objective, a fuel characterization program was
planned that would provide data to augment data from the literature. The program included in-
situ examinations of the stored fuel and laboratory testing of individual elements and small
samples of fuel (Lawrence 1995a). Some of the planned tests were scaled down or cancelled due
to the changing needs of the SNF Project.

The fundamental technical basis for the process that will be used to place the K Basin fuel into
dry storage was established by several key calculations. These calculations characterized
nominal and bounding behavior of fuel in Multi-Canister Overpacks (MCOs) during processing
and storage. Characterization data supported input parameters that were used for the
calculations. These parameters ar¢ documented in the Project Technical Databook (Reilly 1998).
Calculations and reviews used in developing the parameters describe how characterization data
were used in the parameter development, e.g. statistically based, added factors of conservatism,
etc.

2.0 SCOPE AND OBJECTIVES

This updated plan addresses the characterization of the K Basin fuel. Plans for the ongoing and
future characterization of the K Basin sludge are addressed elsewhere (Makenas 2000, Baker,
Welsh and Makenas 2000).
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The objective of this revision to the characterization plan is to define the intent of the fuel
characterization as it evolved during the later stages of the characterization program and as the
result of changes in the SNF Project.

3.0 FUEL CHARACTERIZATION

Fuel element characterization activities include two main categories: in-situ characterizations and
laboratory tests.

31 IN-SITU CHARACTERIZATION

The in-situ examinations are intended to provide an understanding of the physical condition of
the fuel. They include video examinations of the fuel, measurement of fuel surface coating
thickness, and canister gas and liquid characterization. These activities have been satisfactorily
completed and documented. Required reviews of the documentation will be completed in
accordance with the PMP (Trimble 1999).

Boroscopic examinations of the fuel and sludge planned in Lawrence (1995a) were not done.
The lift-and-look examinations provided adequate evaluation of a significant sample of the
bottom of the fuel, and canister sludge depth characterization was accomplished using ultrasonic
probe measurements. A summary of this work is found in Lawrence (1999).

3.2 LABORATORY TESTS

The open literature and documentation of historical government-sponsored tests contain large
amounts of data on the oxidation characteristics of uranium in a range of environments. These
data were used to develop bounding equations to describe the oxidation kinetics of the SNF.
Testing of samples cut from typical damaged fuel material is intended to provide confirmation
data for these equations. Drying tests using whole fuel elements and samples of fuel particulates
and coatings are intended to provide the salient drying characteristics of the fuel, including
damaged fuel.

The laboratory testing of fuel and fuel material has been satisfactorily completed, providing the
required confirmatory data and the desired fuel-drying characteristics (Lawrence 1999). The hot
vacuum conditioning tests and dry storage simulation tests specified in Lawrence (1995a) were
not done due to changes in the SNF Project strategy and needs. Hot vacuum drying was
eliminated from the fuel drying strategy, and fuel storage was adequately evaluated using
computer modeling. Whole-element drying tests were added to provide data on the drying
characteristics of damaged fuel elements with typical surface coatings. The resulting test
program that was completed meets the data needs of the SNF Project for fuel performance
characteristics.

Laboratory results will be documented and reviewed in accordance with the PMP
(Trimble 1999).
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4.0 SLUDGE CHARACTERIZATION

Siudge characterization includes in-situ measurements of sludge depth at the various locations
within the K Basins and the laboratory analysis of sludge samples collected at selected K Basin
locations.

4.1 IN-SITU

The objective of the sludge depth measurements is to provide the data for characterizing the
volume of sludge in the various locations of the K East and K West Basins.

The in-situ characterization of the K Basin sludge has been satisfactorily completed and
documented.

4.2 LABORATORY

The objectives of the sampling and laboratory analyses are to determine the physical, chemical
and radiological characteristics of the sludge in the various locations of the K Basins.

Laboratory analyses of the sludge samples are continuing. The requirements for ongoing and
future analyses and sampling are found elsewhere (Makenas 2000, Baker, Welsh and
Makenas 2000).

5.0 DOCUMENT HIERARCHY

The SNF Project and Pacific Northwest National Laboratory (PNNL) document hierarchy for the
SNF Characterization activities is summarized in Table 1. The PMP defines the roles and
responsibilities for the organizations involved with the characternization program (Trimble 1999).

DQOs and corresponding SAPs or strategy documents, as applicable, are prepared by the SNF
Project for a specific characterization activity. The DQO process follows a logical progression
of data requirements definition and identification through proposed data collection, analysis, and
evaluation approaches (Lawrence 1994). All data requirements are based upon a particular
problem definition and on identification of SNF Project disposal decisions the characterization
data is intended to support.

Various planning documents are used to provide the detail for the characterization examinations.
Selection plans provide canister choices for sampling fuel and sludge. Strategy documents
provide generalized plans for the examinations of selected fuel elements. Detailed Test Plans
and Test Instructions are prepared by PNNL for corresponding hot cell and laboratory
examinations and by the SNF Project for their area of responsibility again in support of the
appropriate DQO. SAPs provide detailed instructions to the laboratories conducting sludge
characterization measurements consistent with the corresponding DQO.
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Data reports, evaluations, and interpretation of the data will likewise be prepared by the SNF
Project and PNNL for that which they have primary responsibility. Joint reports will be issued
where applicable.

Table 1. Document Hierarchy for Characterization.

Title Scope
Program Management Plan Defines roles and responsibilities for characterization
Characterization Plan General examination requirements for material being

sent to a repository

Plan for Characterization of K Basin | Specific plans to support integrated Process Strategy
SNF and Sludge (this document)

Data Quality Objectives Documents DQO process for specific characterization
|| activities
Selection and Strategy Documents, Detailed testing requirements and plans to implement
Test Plans, Test Instructions, and the corresponding DQO
Sample Analysis Plans
Reports Data reports and evaluations and interpretation of the
data

I E——————

6.0 QUALITY ASSURANCE

The quality assurance requirements for characterization activities are found in the PMP
(Trimble 1999).

7.0 SCHEDULE

The PNNL report on internal sludge and surface coatings (PNNL-11932) will be issued in Fical
Year (FY) 2001. The independent review of fuel characterization reports will be completed in
FY2002. All other fuel characterization activities have been completed.

The schedule for remaining sludge characterization activities is found in Baker, Welsh and
Makenas (2000).
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