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HIGH LEVEL WASTE TANK REMEDIATION
TECHNOLOGY INTEGRATION SUMMARY

ABSTRACT

The U. S. Department of Energy's Environmental Restoration and Waste
Management and Technology Development Programs are engaged in a number of
projects to develop, demonstrate, test, and evaluate new technologies to
support the cleanup and site remediation of more than 300 underground storage
tanks containing over 381,000 m (100 million gal) of liquid radioactive mixed
waste. Significant development is needed within primary functions and in
determining an overall bounding strategy. This document is an update of
continuing work to summarize the overall strategy and to provide data
regarding technology development activities within the strategy. It is
intended to serve as an information resource to support understanding,
decision making, and integration of m&?tiﬁlg program technology development
activities. Recipients are encouraged to p;Bvide comments and input to the

authors for incorporation in future revisions.
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HIGH LEVEL WASTE TANK REMEDIATION
TECHNOLOGY INTEGRATION SUMMARY

This document presents the results of ongoing efforts within the
Department of Energy's (DOE) Underground Storage Tank - Integrated
Demonstration (UST-ID) program to facilitate an integrated approach in
developing emerging technologies needed for tank waste remediation. The
UST-ID is conducting a number of technology development projects aimed at tank
waste remediation at five UST-ID participating sites: Hanford, Savannah
River, Idaho National Engineering Laboratory (INEL), Oak Ridge, and Fernald
(Ohio).

Production of nuclear materials has been a major mission of DOE and its
predecessor agencies for the last 50 years. These activities have contributed
to a substantial accumulation of hazardous, radioactive, and mixed wastes at a
number of sites. One of DOE's most significant challenges will be remediating
the more than 300 underground storage tanks and associated near-field
environments at the participant sites. DOE has made a commitment to remediate
the tank sites that are not in compliance with state and federal regulations
and to treat and dispose of the wastes in accordance with accepted practice.
This remediation program will constitute one of the most complex and
resource-intensive cleanup actions ever attempted by a government agency.

The cost of cleanup of the tank sites will be prohibitive using some of
the current baseline technologies. Furthermore, major gaps exist in key
technology areas. New and improved technologies are needed that will support
the baseline strategies, reduce costs, accelerate clean-up, and enhance
safety. Accordingly, DOE's Waste Management (EM-30), Environmental
Restoration (EM-40), and Technology Development (EM-50) Programs are engaged
in a number of projects to develop, demonstrate, test, and evaluate new
technologies to support the tank waste cleanup mission.

The EM-30 Program at each site has the responsibility to safely store and
proceed to treat and dispose of existing and new wastes in a manner that is
environmentally sound, technically correct, safe to workers and the public,
cost-effective, and in full compliance with applicable laws, regulations, and
DOE Orders. To support these remediation objectives, EM-30 must develop the
baseline strategy for retrieval, treatment, and disposal, and ensure that the
needed technologies are developed.

The EM-40 Program at each site has a similar mission with the
responsibility to clean up and restore sites and facilities that are no longer
in service. As with the EM-30 Program, all activities must be performed in a
manner that is environmentally sound, technically correct, safe to workers and
the public, cost-effective, and in full compliance with applicable laws,
regulations, and DOE Orders.

The EM-50 Program is pursuing technology development activities at
multiple national laboratories and with multiple management/operating
contractors to support the site remediation efforts. The UST-ID technology
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development activities are focused on two major elements: the
Characterization and Retrieval Program and the Waste Processing and Disposal
Program. In addition, the UST-ID works with the various EM-50 Research and
Development Programs to help transition emerging technologies to a stage where
they are ready for demonstration. Programs include Characterization,
Monitoring and Sensors Technology - Integrated Program, Robotics - Integrated
Program, Efficient Separations and Processing - Integrated Program, and In
Citu Remediation - Integrated Program. The UST-ID also maintains awareness of
progress in other integrated demonstrations with technologies that may have
related application in tank waste remediation.

Appendix A to this document presents the "High Level Waste Tank
Remediation Technology Development Activities" chart, which shows the EM-30,
EM-40, and EM-50 technology development activities arranged by major
processing functions in the current baseline strategy. The chart is intended
as a visual tool to aid in determining applicability of technologies and the
relative emphasis placed on the various functional needs.

Appendix B provides the initial version of the "UST-ID Technology
Integration System," an EXCEL®-based computer program that presents the data
from the chart and other related technology development intormation. The
program provides an opening "top-level" flow diagram that allows the user to
access more detailed levels of information with simple mouse commands.
Instructions are provided for loading the program onto a personal computer and
for operating it. Investigations are underway regarding loading the program
onto one of several "on-line" data communication networks to allow access on a
real-time basis.

The current vision for this activity is to transition it to the proposed
High-Level Waste Tanks Focus Group for continued use and development. The
next revision is tentatively planned for December 1994. Recipients are
encouraged to review both the chart and the program and to provide any input
and comments to the authors.

The work reflected in this document was performed as part of the UST-ID,
in Technical Task Plan RL421207, under the direction of the DOE, Richland
Operations Office, and the DOE-Headquarters, Office of Technology Development.
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APPENDIX A

HIGH LEVEL WASTE TANK REMEDIATION
TECHNOLOGY DEVELOPMENT ACTIVITIES CHART
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Figure A-1. High Level Waste Tank Technology
Development Activities (Sheet 1 ot 2)
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UST-ID TECHNOLOGY INTEGRATION SYSTEM
USER'S GUIDE

1.0 INTRODUCTION

The Underground Storage Tank - Integrated Demonstration (UST-ID)
Technology Integration System (TIS) provides you with a computerized directory
of the technologies being developed to support high-level waste tank
remediation at multiple U.S. Department of Energy (DOE) sites. By using your
mouse to click on a series of buttons, you can call up a complete flow diagram
of a particular technology function, obtain general information about the
function, and then find out which projects (technology development activities)
are being conducted, along with information about the projects. Such a
layered information system will enable you to obtain only as much information
on a technology as you require. This program and guide gssumes that you have
a basic knowledge of computers and of Microsoft Windows.

2.0 COMPUTER REQUIREMENTS

To run the UST-ID TIS program you need the following:

o IBM? or 100% IBM-compatible computer with 4 megabytes (MB) of
random access memory (RAM) (for maximum efficiency in running the
program, at least 6 MB of RAM is recommended)

* EGA/VGA monitor with a screen resolution of either 640 x 480 or 800
x 600 dots per inch

e A 3.5-in. high-density floppy disk drive
o At least 5 MB available for use on your hard drive
e Microsoft Windows (Version 3.1) and Microsoft Excel® (Version 4.0)

installed on your hard drive (Excel Version 5.0 is NOT compatible
with the UST-ID TIS program)

A computer mouse compatible with Windows.

! Microsoft Windows is a trademark of Microsoft Corporation.
2 IBM is a trademark of International Business Machines, Incorporated.

3 Microsoft Excel is a trademark of Microsoft Corporation.
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3.0 PROGRAM INSTALLATION

To install UST-ID TIS, follow these steps.

1. Insert the 3.5-in. installation disk into either your A or B drive.

2. If you inserted the disk in the A drive, type A: (or B: if the disk
is in the B drive) and press Enter. Your screen should now show
"A:L"

3. At the A: prompt, type install. VYour screen should show
"A:install." Press Enter. The program is now being copied onto
your hard drive (C drive) and placed in the UST-ID-TIS Directory.

If this directory does not already exist, the installation program
will automatically create it.

4.0 PROGRAM EXECUTION

Once you have installed the UST-ID TIS program on your hard drive, you
can enter the program from either DOS or Windows. It is useful to note here
that the UST-ID TIS program was written as an add-on application to Excel
Version 4.0.

4.1 RUNNING THE PROGRAM FROM DOS

At the C:\UST-ID\TIS prompt, type TIS and press Enter. This will
automatically take you into Excel for Windows and into the UST-ID TIS.

NOTE: You must first close out any startup program on your screen, such
as E-mail, before you can get into Excel and the UST-ID TIS program.
4.2 RUNNING THE PROGRAM FROM WINDOWS

1. Once in Windows, double click on the Excel icon. This will open the
Excel program.

2. Once in Excel, click on "Open" under the File menu. "Directories"
will appear.

3. Double click on Directories to open the file, and then double click
on "C:\" to open the directory for the C drive.

4. Scroll down and double click on "UST-ID." "TIS" will appear.
5. Double click on "TIS." "Files" will appear.

6. Under "Files," double click on "TIS.XLS."
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5.0 PROGRAM FEATURES

The UST-ID TIS program was designed to be user friendly. Through Excel,
you gain easy access to the program. The UST-ID TIS program then operates in
an Excel workspace customized specifically for the program. Simply clicking
on clearly labeled on-screen buttons within this customized framework will
take you to any of the program functions. The special formatting features
used to customize the Excel workspace and the on-screen buttons used
throughout the program are described below.

5.1 CUSTOM FORMATTING

The Excel workspace has been modified only for use by the UST-ID TIS
program. Modifications include removing the standard Excel menu bar,
toolbars, formula bar, message bar, and scroll bars. The formatted workspace
is shown in Figure B-1. -

The UST-ID TIS program automatically fits all graphics to the screen
size. To view diagrams in their entirety on screen without scrolling, a
screen resolution dialog box appears (Figure B-1). It will ask you to select
the current resolution of the computer screen. This will determine the
relative size of the objects on screen. Only two computer screen choices are
given: 640 x 480 dots per inch (standard resolution) or 800 x 600 dots per
inch (high resolution). If you do not know the current resolution of your
screen, you can find the information by activating Windows Setup from the
Program Manager. If it shows a VGA display, the resolution of your screen is
640 x 480 dots per inch. VGA is the most common screen display and is the
default display on most monitors. If it shows a different current screen
resolution from the two choices listed above, you should change it so that the
graphics can be viewed properly. To make the change, go to the Windows Setup
under Program Manager and click on the "Options" menu. Within Options, click
on "Change System Settings." Several options will appear including "Display."”
Click on "Display," then scroll down and click on "VGA."

Finally, all model elements are write protected. This means you cannot
change any part of the program. This prevents you from accidentally causing
UST-ID TIS errors.

5.2 ON-SCREEN BUTTONS

On-screen buttons control the entire UST-ID TIS program. You activate
these buttons simply by clicking on them with the mouse. You will use most
buttons to move from one technology diagram to another. These buttons have
names corresponding to the diagram they activate. Other buttons perform
functions such printing and exiting the program. These buttons also have
corresponding names. The buttons available (shown in Figure B-2) are:
"Technologies," "Technology Information," "Projects," "Next Level Up,"
;P{evious," "Print," "Key," "OK," and "Quit." These buttons are described

elow.
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On-screen Buttons Available for Program Use.

Figure B-2.
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e Technologies
Technology buttons represent the main categories and subcategories
of technologies evaluated under the UST-ID program. A technology
button activates the flow diagram corresponding to the given
technology or subtechnology. The technology buttons are numbered in
the order in which they are found on the top-level flow diagram,
with subtechnologies numbered as a point extension of the parent
technology. For example, tank waste processing is numbered 3.0, and

organic destruction, a subtechnology of tank waste processing, is
numbered 3.2.

¢ Technology Information

Clicking on this button, located at the top of each technology
diagram, will display general technology information.

* Projects
You can obtain more detailed information on individual projects
(specific technology development activities) within a technology by
clicking on the projects buttons. These buttons are color-coded to
distinguish the funding source.

¢ Next Level Up
This button will let you move from a subtechnology diagram to the
parent technology diagram or from a technology diagram to the
top-level diagram. It effectively "unlayers" your screen.

e Previous

This button activates the last diagram viewed before whatever is
currently on the screen.

e Print ‘

Click on this button to print the contents of the current screen.
* Key

This button provides a color-coding key for the projects buttons.
e OK

This button clears dialog boxes from the screen.
e Quit

This button stops the program and returns Microsoft Excel to its
original settings.
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6.0 TECHNICAL SUPPORT

The UST-ID TIS was created by Enserch Environmental, Inc., under
direction by the Westinghouse Hanford Company. Any comments and questions
regarding the program itself may be forwarded to:

Carina Susiene

Enserch Environmental, Inc.
Bellevue, WA

Phone: (206) 451-4981

Fax: (206) 451-4187
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