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Technical Bulletins provide information to States, compact regions, and other interested parties on 
issues related to the development of low-level radioactive waste management facilities. The Bulletins 
contain information that is either of immediate concern to the States and compact regions or that is not 
suited to more formal reports. These Bulletins are published on an as-needed basis. 

This Technical Bulletin provides States and compact regions with information describing the safety 
history of transportation of commercially produced low-level radioactive waste. 

Abstract 

COMMERCIAL LOW-LEVEL RADIOACTIVE WASTE 
TRANSPORTATION SAFETY HISTORY 

R. S. Garcia 
Idaho National Engineering Laboratory 

EGhG Idaho, Inc. 

An excellent safety record has been established 
for the transport of commercial low-level radio- 
active waste. By using the Radioactive Material 
Incident Report data basea to evaluate transporta- 
tion accidents involving commercial low-level 
radioactive waste, it was found that there have 
been only four transportation accidents involving 
the release of commercial low-level radioactive 
waste in the last 20 years. The accidents were 
minor, and the released materials were quickly 
repackaged. There has never been a radio- 
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logically related injury or death associated with a 
transportation accident involving commercial 
low-level radioactive waste. 

a. The Radioactive Material Incident Report data base. is compiled 
and maintained at Sandia National Laboratories in Albuquerque, 
New Mexico. The data base. containing transportation records for 
low-level radioactive waste from 1971 through the present, can be 
accessed through TRANSNET. This data base is available to 
members of the public. For more information about TRANSNET, 
call Jonathan W. Cashwell at Sandia National Laboratories, 
(505) 845-8101. 



Introduction 

Transportation of low-level radioactive waste 
may be of concern to the public, particularly to 
those who live along potential transportation 
routes in areas that may host low-level radioac- 
tive waste management facilities. Accident data 
has been compiled and analyzed in an effort to 
address these potential concerns. Records 
involving the transport of radioactive material are 
maintained and compiled in a data base at Sandia 
National Laboratories in Albuquerque, New 
Mexico; these records are the primary source of 
the information gathered for this technical 
bulletin. These records cover all accidents 

involving radioactive materials, including phar- 
maceuticals and sealed sources; commercial low- 
level radioactive waste is a small subset of 
radioactive materials. 

Commercial Low-Level Radioactive 
Waste Sources and Forms 

Commercial low-level radioactive wastes are 
generated by various sources; the largest con- 
tributors to low-level radioactive waste volume 
are nuclear utilities. Figure 1 shows a breakdown 
of low-level radioactive waste sources in the 
United States for 1990. 

LOW-LEVEL RADIOACTIVE WASTE RECEIVED 
AT COMMERCIAL DISPOSAL SITES (1990) 

Generator Category Volume (ft3) Activity (curies) 

Academic 
Government 
Industrial 
Medical 
Utility 

48,555.10 
72,353.51 

356,343.98 
22,792.13 

642,765.20 

1,096.04 
10,15 1.86 

102,855.67 
59.45 

433,738.88 
Total 1,142,809.92 547,901.89 

Volume Percentage by Source 
(Percentages <.1% are not displayed) 

Utility 
56.2% 

6.3% 2.0% 

Activity Percentage by Source 
(Percentages <.1% are not displayed) 

Government 

Utility 
79.1 % 

Figure 1. Volume of low-level radioactive waste from all sources. Data provided by the Department of 
Energy's Manifest Information System. Data originated with Chem Nuclear Systems, Inc., and Utility 
Data Inst., Inc.' 

2 



Most commercial low-level radioactive waste 
contains small amounts of radioactivity and 
poses little transportation risk. This waste 
includes rags; filter papers; plastic, glass, or 
metal containers and equipment; discarded cov- 
eralls, boots, or gloves; used filter resins and resi- 
dues; and consumer products, such as smoke 
detectors. Solid low-level radioactive waste is 
usually compacted into steel boxes or drums for 
disposal. Liquid, pyrophoric, or explosive wastes 
are not accepted at disposal sites. Materials that 
contain higher amounts of radioactivity are 
shipped in containers that have undergone strin- 
gent testing and meet requirements to withstand 
accident conditions. 

Regulatory Framework 

The transport of radioactive materials is regu- 
lated jointly at the Federal level by the U.S. 
Nuclear Regulatory Commission and the U.S. 
Department of Transportation. The U.S. Nuclear 
Regulatory Commission and U.S. Department of 
Transportation enforce regulations to control the 
types of shipping containers and packaging used 
in commercial low-level radioactive waste ship- 
ments. There are many safeguards and precau- 
tions taken when a shipment of low-level 
radioactive waste is being prepared for transport. 
Low-level radioactive waste is packaged to 
ensure minimal radiation exposure to workers 
and the public with proper shielding require- 
ments, and packages are sealed in a way to mini- 
mize breakage and leakage. All packages and 
shipments are labeled or placarded to specifically 
identify the contents and to indicate any radiation 
exposure from the package. 

There are three types of packages used for 
shipments of low-level radioactive waste regu- 
lated by the U.S. Nuclear Regulatory Commis- 
sion and U.S. Department of Transportation: 
strong, tigh’t packages; Type A packages; and 
Type B packages. Quantities and concentrations 
of radionuclides shipped in strong, tight packages 
and Type A packages are limited. Because of this 
limitation and the resultant low radiological haz- 
ard to the public in the event of an accident, 
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strong, tight packages and Type A packages are 
designed to withstand the rigors of normal trans- 
port conditions, not accidents. Because Type B 
packages are used to transport larger quantities 
and concentrations of radionuclides, which may 
represent a significant radiological hazard if a 
release occurs during an accident, these packages 
are designed and tested to withstand accident 
conditions. 

Reporting requirements for the U.S. Nuclear 
Regulatory Commission and the U.S. Depart- 
ment of Transportation differ. The U.S. Nuclear 
ReguIatory Commission regulations are designed 
to ensure safe transport of low-level radioactive 
waste intended for disposal at a low-level radio- 
active waste disposal facility. The regulations 
require that transfers and inventories of low-level 
radioactive waste are documented on shipping 
manifests. U.S. Nuclear Regulatory Commission 
regulations also require that the release of any 
radioactive material (which includes low-level 
radioactive waste) be reported. The U.S. Depart- 
ment of Transportation requires that a report be 
filed after each incident that occurs during the 
course of radioactive materials transportation 
(including loading, unloading, handling, tempo- 
rary storage, and transport accidents) that directly 
results in one of the following: (a) a person dies, 
(b) a person is injured and requires hospitaliza- 
tion, (c) estimated carrier or other property dam- 
age exceeds $50,000, (d) fie, breakage, spillage, 
or suspected contamination involving radioactive 
materials, or (e) some other situation that the car- 
rier believes should be reported.2 

Individual States also have safeguards in place 
to ensure minimal risk to the public in the event 
of a transportation accident. Emergency 
response teams are formed of individuals trained 
to respond to various types of accidents, includ- 
ing transportation accidents involving radioac- 
tive materials. These teams consist of trained 
personnel from various organizations including 
the local fire, police, and highway departments; 
local and State health departments; and State 
radiation control agencies. 
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Transport of Low-Level Radioactive 
Waste 

There are approximately 100 million ship- 
ments of hazardous materials made each year, of 
which about 2 million are classified as radioac- 
tive materids.2J Of these 2 million shipments, 
only a small fraction is classified as low-level 
radioactive waste. Most commercial low-level 
radioactive waste is transported by highway; a 
small amount is transported by rail. 

Radioactive Material Incident Report 
Data Base 

The Radioactive Material Incident Report data 
base was used as the source for most of the 
information compiled in this report. This data 
base, accessed through Sandia National Labora- 
tories, Albuquerque, New Mexico, contains 
information on transportation-related accidents 
and incidents involving all radioactive materials, 
including low-level radioactive waste. The data 
base, which covers the time period from 1971 
through the present, was developed to support 
research and development efforts of the U.S. 
Department of Energy. 

The data base was designed primarily to record 
information reported on US. Department of 
Transportation Form 5800 (Hazardous Materials 
Incident Report), used to document transporta- 
tion incidents. Entries into the data base meet 
both U.S. Nuclear Regulatory Commission and 
US. Department of Transportation regulatory 
requirements for notification of an incident. One 
subset of transportation incidents is transporta- 
tion accidents, which are defined as “a transport 
event ranging from a minor accident to a major 
collision that involves the vehicle transporting 
the radioactive material” (Reference 2). 

During the past 20 years, there have been 53 
transportation accidents involving approximately 
1,000 packages of commercial low-level radioac- 
tive waste. Of the 53 transportation accidents, 
only 4 involved the release of any low-level 
radioactive waste (for example, a package open- 
ing). Out of a total of 48 packages in those 4 
shipments, 22 were damaged severely enough to 
release some of the contents. All of these pack- 
ages were strong, tight packages and Type A 
packages-packages designed to withstand nor- 
mal transport conditions, not accident conditions. 
Because of the limited quantity and concentration 
of the material released, however, the radio- 
logical hazard was minimal in all cases. There 
were no Type B packages involved in a release of 
low-level radioactive waste. There are no 
reported injuries or deaths to date due to the 
release of commercial low-level radioactive 
waste during a transportation accident. Table 1 
lists all the States that have experienced trans- 
portation accidents involving low-level radioac- 
tive waste since 1971, along with the number of 
accidents in each of the States. 

By comparison, there were 287 transportation 
accidents in the United States recorded in 1990 
alone that involved unintentional releases of 
nonradioactive hazardous material, some of 
which resulted in injuries and deaths? Of the 287 
accidents, 103 involved flammable-combustible 
liquids, 65 involved combustible liquids, and 43 
involved corrosive material. Other hazardous 
materials released in transportation accidents in 
1990 include flammable gas, nonflammable 
compressed gas, oxidizers, poisonous materials, 
and explosives. 

b. U. S. Depamnent of Transportation, AnnuaIReport on Hazardous 
Materials Transportation-1990, DOT Research and Special 
Programs Admiinismtion, draft, March 1992. 
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Table 1. Transportation accidents involving commercial low-level radioactive waste, 1971-1991. 

States 

Arizona 
Colorado 
Connecticut 
Georgia 
Idaho 
IllinoisC 
Iowa 
KentuckyC 
Missouri 
Montana 
New Jersey 
New Yorkc 
North Carolina 

Number of 
transportation 

accidents 

commercial 
low-level 

radioactive waste 

involving 

1 
1 
1 
1 
2 
2 
1 
2 
2 
5 
1 
5 
2 

States 

North Dakota 
Ohio 
Pennsylvania 
South Carolinac 
Tennessee 
Utah 
Viginia 
Washingtonc 
West Viginia 
w1sc0nsin 
Wyoming 
Washington, D.C. 
All other States 

Number of 
transportation 

accidents 

commercial 
low-level 

radioactive waste 

involving 

1 
2 
2 

10 
1 
1 
2 
2 
2 
1 
2 
1 
0 

c. These States are currently host States or are former host States to a commercial low-level radioactive waste disposal 
facility. 

Transportation Accidents and 
Action Taken 

The following brief descriptions address the 
four transportation accidents to date involving 
the release of commercial low-level radioactive 
waste: 

No. I :  The first transportation accident on 
record involving a release of low-level radioac- 
tive waste occurred on January 12,1976. A trac- 
tor-trailer en route to the Maxey Flats, Kentucky, 
disposal facility was traveling on 1-64, 10 miles 
west of Catlettsburg, Kentucky, when it struck a 
Kentucky Bureau of Highways truck that was 
spreading salt on the icy roads. A total of 12 
drums containing radioactive concrete and metal 
went through the trailer, hit the cab, and fell off 
the truck. Eight of the 12 drums ruptured when 
they hit the highway. Responders included Ken- 
tucky State Police, Department of Human 
Resources, and the Civil Defense Office. The 
radiation levels were not above normal back- 

ground levels expected from natural radiation, so 
there was no radiological hazard. The released 
material was repackaged in new drums and sent 
to the disposal site. 

NO. 2: On November 22, 1987, a tractor-trailer 
was traveling on 1-80 between Cheyenne and 
Laramie, Wyoming, with a shipment of radioac- 
tive hoses, metal parts, and radim-contaminated 
soil en route from the Quadrex Recycle Center in 
Oak Ridge, Tennessee, to the Richland, Washing- 
ton, disposal facility. A combination of driver 
error and weather resulted in the truck overturn- 
ing. Five of the six metal boxes fell onto the road 
and median, emptying approximately one-third 
of the contents of each container. Responders 
included the Wyoming State Police, Wyoming 
Radiological Health Services, and the Depart- 
ment of Highways. The material was repackaged 
into 12 containers and sent back to Quadrex 
Recycle Center in Oak Ridge, Tennessee. Per- 
sonnel from Wyoming Radiological Health Ser- 
vices conducted radiological surveys and 
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ascertained that no radioactivity above normal 
background level was present. 

No. 3: On December 31, 1987, a tractor-trailer 
en route to the low-level radioactive waste dis- 
posal facility in Richland, Washington, was 
involved in a traffic collision and overturned on 
Stevens Drive in Richland. Five of the six metal 
boxes opened and released solid material onto the 
roadway. The responders included the Richland 
Police Department, the Department of Energy, 
Westinghouse, Richland Fire Department, Han- 
ford Security, the Department of Social and 
Health Services, and U.S. Ecology. The material 
was repackaged and sent to the disposal site. Per- 
sonnel from U.S. Ecology, Westinghouse, and the 
Department of Social and Health Services con- 
ducted radiological surveys and determined that 
no radioactivity above normal background levels 
was present. 

No. 4: On October 24, 1989, a truck/flatbed 
trailer en route to the Barnwell, South Carolina, 
disposal facility was traveling on U.S. Highway 
460 in Christiansburg, Vi-Ga, when the driver 
made a sharp left turn and the truck overturned. 
Four metal boxes with 384 cubic feet of soil con- 
taining uranium oxide fell off the truck and rup- 
tured. The material covered a 25-square-foot 
area Responders included local fire and police 
and Vi-Ga State Health Department personnel. 
The soil was repackaged and sent to the disposal 
site. Radiological surveys were conducted by 
responders and determined that no radioactivity 
above normal background levels was present. 

Conclusion 

Most commercial low-level radioactive waste 
contains only small amounts of radioactivity and 
poses little transportation risk. The waste 
includes rags; filter papers; plastic, glass, or 
metal containers and equipment; discarded cov- 
eralls, boots, or gloves; used filter resins and resi- 
dues; and consumer products, such as smoke 
detectors. Liquid, pyrophoric, or explosive 
wastes are not accepted at disposal sites. Those 
materials that contain higher amounts of radioac- 
tivity are shipped in containers that have under- 

gone more stringent testing and meet 
requirements to withstand accident conditions. 

The transportation of commercial low-level 
radioactive waste is regulated jointly at the Fed- 
eral level by the U.S. Nuclear Regulatory Com- 
mission and the US. Department of 
Transportation. Both agencies have reporting 
requirements for transportation accidents. 

There have been only four transportation acci- 
dents involving the release of low-level radioac- 
tive waste in the last 20 years. All of the 
packages involved in transportation accidents 
that released small quantities of material were 
strong, tight packages or Type A packages. 
Because of the limitations on radioactive material 
quantity and concentration imposed on these 
packages and because of the solid nature of low- 
level radioactive waste, the radiological hazard to 
the public was minimal. No Type B packages 
have released low-level radioactive waste in a 
transportation accident. There has never been a 
radiologically related injury or death due a trans- 
portation accident involving low-level radioac- 
tive waste. The efficiency of local authorities 
responding to the accidents and their prompt 
remedial actions minimized any risk of exposure 
to the public. 
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DISCLAIMER 

This document was prepared as an account of 
work sponsored by an agency of the United States 
Government. Reference herein to any specific 
commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise, 
does not necessarily constitute or imply its 

endorsement, recommendation, or favoring by 
the United States Government or any agency 
thereof. The views and opinions of authors 
expressed herein do not necessarily state or 
reflect those of the United States Govement or 
any agency thereof. 
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