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INTRODUCTION

The U.S. Department of Energy Nationa Transportation Program (NTP) is committed to
dissemination of accurate and reliable information about radioactive materid (RAM) trangportation.
Pursuant to this commitment, NTP has sponsored the development of SAFE, a web-based tool, by
Sandia Nationa Laboratories (SNL) for demondtrating to the public, the media, stakeholders, and
interested parties the safety of the transportation of radioactive materials. Recent public interactions
during shipment campaigns have indicated a need for improved means of communicating the high
level of safety inherent in compliance with current regulations and practices. This paper describes
the SAFE web-gte (Figure 1) and the philosophy behind its development. In addition, it shows how
it can be usad to improve communication about RAM transportation.
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This graphic was generated from a computer analysis and shows the results from a regulatory puncture test of a
stainless steel packaging dropping 40 inches (10 MPH) onto a & inch diameter steel spike.
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Figure1l: Home Page of the SAFE Web-Site

! sandia National Laboratories isamultiprogram laboratory operated by Sandia Corporation, a Lockheed Martin
Company, for the United States Department of Energy under Contract DE-AC04-94AL85000.



The SAFE web-ste, located at http://www.sandiagov/itpf/SAFE. RAM/RAMHOMELHTM is
divided into three main areas. RAM Packages, Testing and Certification, and Regulaions and
Guidance. The RAM Packages area (Figure 2) provides information on packages, regulations,

modes of transportation, shippers, carriers, and regulators.
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£ radioactive material (RAM) packaging is a container that is used to safely transport radioactive
rnaterial from one location to another,

In RAM transportation the container alone is called the Packaging, The packaging together with its
cantents iz called the Package.
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if they were released,

Type B packagings are
certified as Type A on
the basiz of performance
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certain tests,

Type A packagings may
be cardboard boses,
wooden crates, or
drums,

The zhipper and carrier
must have
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packages being
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Type B Packagings must
be able to survive
sewere accidents,

They are used for the
transportation of large
quantities of radioactive
material,

& Type B packaging may
be a metal drum ar a
huge, mazsive zhielded
transpor‘t container,

Twpe B packagings must
meet severe accident
perfarmance standards
that are considerably
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those required for Type
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either have a Certificate
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Figure2: First Page of the RAM Packages area

The Testing and Certification (Figure 3) area provides information on package testing and
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certification, examples of severe testing, and comparisons of five test requirements to five rea-life

accidents, which demondrate the true rigor of the Hypothetical Accident Conditions (drop, crush,

puncture, fire, and immersion). The Regulations and Guidance area (Figure 4) provides resources
that are useful for individuas who want to learn more about radioactive materids, links to pecific

on-line regulations, and links to regulatory agencies.



The user has the ability to navigate through the content in this web-dte in alinear or nontlinear
manner. The Graphic User Interface (GUI) adlows the user to obtain information on the
trangportation of RAM and packagings in easly understood text accompanied by illustrative
graphics, photos and videos. There is dso an embedded Glossary of Nuclear Terms.

One benefit of this web-based toal isthat it can address stakeholder concerns related to packaging
and trangportation of radioactive materids and answer the question: “ How safe is safe, in
radioactive material transportation and packaging?’
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= A packaging is certified when it can survive a sequence of immpact, crush, puncture, fire, and
|How are packages i ‘ immerzion tests designed to replicate transport accident conditions. Type B Packages must meet the

El:ertiﬁgd? testing reguirements of:
VWhat are full-scale # Compliance Testing, as defined in 10 CFR Part 71.85 and 10 CFR Part 71.87
tests? #® Normal Conditions of Transport, Ten tests az defined in 10 CFR Part 71.71

® Hypothetical Accident Conditions, Six tests as defined in 10 CER Part 71.73
W The ability of radioactive material packages to withstand testing environments can be demonstrated
=== by full-scale testing, scale-model testing, computer analyses testing, direct comparison to other

packages, or a combination of these.
What is computer

analysis? After the nomnal conditions of transportation tests the package rust have no change in external
radiation dose rate or release of radicactive material. These requirements imply that the entire
What are examples of package will be essentially undamaged after these tests,

severe testing?

After the hypothetical accident conditions tests the package can only have a slight change in

How do the external radiation dose rate and a very small releasze rate. To meet these requirements, there can be
certification tests very little defarmation to the containment portion of the package,
compare to real-life
accidents?
e PACKAGE CERTIFICATION SEYERE ACCIDENT REAL-LIFE
TESTING ACCIDENTS
A RAM package can be certified OMLY ifthe package survives Severe accident The forces present
the sequential Hypothetical Accident Conditions; free drop, testing iz conducted in real-life
crush, puncture, thermal, and immersion environments, ta support risk accidents are
assessments and compared to the
This regulatory testing can be accomplished with full-scale tests,  imprave public forces presentin
scale-model tests, andfor computer analyses, confidence. the Hypothetical
Accident
Conditians,
Full-Scale Scale-Model Computer Severe Accident
Tests Tests Analyses Testing_
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Figure 3: Firgt Page of the Testing and Certification area

Condderable attention has been paid to making the SAFE web-Ste easily to navigate and useful for
teaching and demongtration purposes. For example, dl of the videos have been converted to “.avi”
format to make them maximally compatible with individua user PC configurations, including older
configurations. Because of these god's, permission to download and copy al materid is granted
provided SNL and DOE are given proper attribution.
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® U, 5. Nuclear Waste Technical Review Board

* American Nuclear Society

& HAZMAT Safety, DOT's ©ffice of Hazardous Materials Safety

DOE | HTP Headquarters | MTP &lbuquerque Operations
Sandia Mational Laboratories' Transportation Risk & Packaging Pragram
Acknowledgment and Disclaimer

A=~ AT ek R AP
Figure4: Firg Page of the Regulations and Guidance area

SAMPLE APPLICATION

Thefollowing is an example of the use of the SAFE web-gteto illudrate basic principles of RAM
trangportation. One often hears this question regarding the impact test for certification —*“How
could a 30-mph test be rigorous? Highway speeds are much higher.” If one goesto the Testing and
Certification area main page (Figure 3), one sees the * Package Certification” field with three
thumbnails (smal pictures), the first one of which istitled “Full-Scale Tests” Clicking on this
thumbnail brings up a page that shows five thumbnalls, the first one of which istitled “Free Drop
Test” (Figure 5). Thetext under that thumbnail clearly Satesthat:

“ Dropping a package from 30 feet onto an unyielding target (the unyielding
target forces all of the deformation to be in the package, none in the target).
The speed on impact is 44 feet per second or 30 miles per hour.”



Because the important term “unyidding target” is one with which the average member of the public
isgenerdly not familiar, it is highlighted; dlicking on it brings up an illugration of the Sandia target
(a 16x36x24-ft rectangular solid of reinforced concrete covered with armor plate).
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Type B packages that transport radioactive materials must survive a sequence of full-scale (actual
How are packages physical size) impact, puncture, fire, and immersion tests designed to replicate tranzportation
certified? accident conditions.

What are full-scale 1 ‘ The Hypothetical Accident Conditions tests 1 through 4 (Drop, Crush, Puncture and Fire) are
tests? I sequential, test 5 (Immersion) is performed on either a previously tested or untested package.

What are scale-model

Free ODrop Test Crush Test Puncture Test Fire Test Immersion Test
tests?

What is computer
analysis?

What are examples of
severe testing?

How do the ZTHE .
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certification tests Click to view picture Click to view picture  Click to view picture

compare to real-life

accidente? Dropping a package [Drropping & 1100 Crropping a package  Placing a package Placing a package
from 30 feet onto an pound steel plate from 40 inches onte 40 inches above a under 50 feet of
unyizlding targat frarm 20 faat anto a a welded, & inch pool of burning fuel water for 2 hours,
(the unyielding package. This test diameter, steel for 30 minutes at Fizsile material
target forces all of is only required for spike. The speed on 200 degrees packages are also
the deformation to packages weighing impactis 14.6 feet  Celsius (1475 immersed under 2
be in the package, less than 1100 persecand or 10 degrees feat of water for &
none in the target), pounds, The speed miles per hour, Fahrenheit), hours sequentially
The speed on on impact is 44 feet after tests 1
impactiz 44 feet per secand ar 30 thraugh 4,
per second ar 30 miles per hour,

miles per hour,

Real-Life Accident  Real-Life Accident  Real-Life Accident  Real-Life Accident  Real-Life Accident
Comparison Comparson Comparson Comparson CompaHson
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Figure5: Ful-scae Test pagein Tedting & Certification area

The strong and massive nature of the target, which explains why the package done absorbs dl the
deformation forces, is thus graphicdly illugtrated. Findly, the “Red- Life Accident Comparisons’
button at the bottom of the field leads to additiona text and graphics that show how most of the
impact forcesin red-life accidents, even at higher speeds, are absorbed by other vehicles and
surfaces rather than the RAM package. Thus, alogicd train of thought can be unambiguoudy
pursued, via SAFE's GUI; such a pursuit leads to awedth of textud explanation with embedded
graphics congtructed so asto consst of a coherent, connected series of web pages, regardless of the
user's query or starting point.

SUMMARY

The SAFE web-gte developed by Sandia National Laboratories under DOE NTP sponsorship is
designed to be atool for the dissemination of information about RAM transportation to
stakeholders, members of the public, and other interested parties. SAFE contains clearly written
text, graphics, photometric data, videos, etc. arranged within an easily navigable GUI to
communicate the factuad and conceptua frameworks that underlie RAM transportation safety in the
United States.
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