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To help the U.S. Department of Energy (DOE) and its contractors safely store,
empty, and treat the nuclear waste in Hanford Site’s 177 underground tanks, Pacific
Northwest National Laboratory created the Tank Waste Information Network
System (TWINS), an innovative knowledge management system. Operators of the
Hanford Site’s nuclear waste tank system use TWINS to safely operate and analyze
the tanks’ 53-million-gallon contents. Hanford’s nuclear safety and environmen-

tal compliance personnel, regulators such as the Washington State Department of
Ecology and the U.S. Environmental Protection Agency, and research laboratories
and universities also use TWINS to analyze tank data.

Product Description

TWINS contains the official data characterizing the Hanford tank wastes, including
waste measurements, sampling data, and estimates of phase-based inventories and
concentrations of some 80 analytes of interest, and tank waste transfer information.
Built in Microsoft® SQLServer and .Net technologies, TWINS provides a com-
mon user interface to access 16 heterogeneous relational databases with 14 million
records and a document repository of more than 4000 reports.
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The Tank Waste Information Network System provides a common user inter-
face to access 16 heterogeneous relational databases with 14 million records
and more than 4000 reports.



In addition, TWINS provides a compre-
hensive set of tools used throughout the
waste characterization data development
lifecycle from data acquisition to data
review and selection, from calculation
of statistical means to official reporting.
TWINS also provides analysis tools for
performing nuclear criticality safety cal-
culations, and for assessing the compat-
ibility of planned tank waste transfers
over a multi-year horizon.

Beneﬁts

Fast, Inexpensive Reports
Before TWINS, the data-intensive

tank characterization reports took
several months and a team of experts to
prepare. That “team of experts” is now
reduced to a few who are able to analyze
and document a much larger volume of
sample data in a consistent, repeatable,
and traceable manner. They do this by
using TWINS tools such as

* Resolve: review, qualify, and flag data

for use in estimating inventories

* Autostat: group analytical results
based on the sampling structure;
calculate statistical means and confi-
dence intervals

* Best-Basis Inventory (BBI): exam-
ine the data’s pedigree; pick the most
appropriate and accurate information
for the BBI calculation; maintain
configuration control over the pub-
lished inventories.

Web users can now generate a tank
characterization report directly from
the TWINS databases in as little as 4
minutes. After submitting their request
to TWINS, they receive a Microsoft®
Word version of the report on their
e-mail. TWINS has increased the users’
efficiency while reducing the contrac-
tors’ costs.

Quick Analysis

Waste managers and others can make
quick and efficient decisions about
series of waste transfers using the CAAT
feature. This allows for long-term waste
planning and the creation of compliance
reports in real-time. Before CAAT, this
type of analysis took at least a month
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The Tank Waste Information Network System helps Hanford’s cleanup contrac-
tors understand complex tank waste, which contains over half of the elements

on the periodic table.

to produce and binders full of reports.
Now the analysis can be generated on-
line in a matter of hours.

Another tool that helps waste managers
is FLAGM; this tool performs sophisti-
cated analysis to determine if the waste
transfers could lead to a buoyant gob or
gas release event in the tank. Required
by federal law, this analysis is designed
to prevent “burping” tanks, such as
Hanford’s infamous 101-SY tank.

Other calculations that can be per-
formed include lower flammability
calculations, unit/liter dose calculations,
and sum of fractions calculations used
for transfers from onsite facilities into
the tank farms.

Because of the dangerous nature of the
tank waste, safety is a top concern for
Hanford Site contractors. Using data
analysis tools in TWINS, the contrac-
tors can quickly analyze “what if”
scenarios regarding new procedures.

Other Potential
Applications

The data development, reporting, and
analysis features created to solve the
Hanford Site’s tank waste knowledge
needs can be applied to other complex,
data-intensive applications, such as

* Medical and pharmaceutical test data

* Security-related watch lists

* Industrial chemical process manage-
ment

* Atmospheric and climate change data

* International nuclear waste manage-
ment.

Easy Contracting
Methods

Through our agreement with the

U.S. Department of Energy, Pacific
Northwest National Laboratory is able
to work with virtually any governmental
or private client on proprietary and
non-proprietary topics. Please contact
us if you need data development,
reporting systems, decision and analysis
tools, or other knowledge management
systems.

For more information, contact:

Stephen Bobrowski
509/375-2449
sf.bobrowski@pnl.gov
or

David Lee
509/375-2184
dave.lee@pnl.gov

Pacific Northwest National Laboratory
PO Box 999, MS: K7-28
Richland, WA 99352
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