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Foreword

Over 11/2 billion tons of hazardous materials are transported annually in the United
States. Most of these materials reach their destinations safely because it isin society’s and
industry’s best interests to have them do so. We Americans take for granted the conven-
ience of our transportation system and the amenities of modern life that the petroleum,
chemical, and nuclear industries help make possible. Sometimes, however, an accident oc-
curs, and a hazardous material is released, causing damage to the public and the environ-
ment. The occasional serious accident is both frightening and worrisome, while a disaster,
such as the thousands of deaths and injuries in Bhopal, India, and the enormous release
of radioactivity at Chernobyl, raises public apprehensions dramatically. Indeed, few activi-
tieswith such statistically low risks as the transportation of hazardous materials arouse such
intense public concern.

The Hazardous Materials Transportation Act, passed in 1975, is the primary Federa
law governing this transportation. Largely unchanged in the past dozen years, the Act will
be scrutinized carefully by Congress in the near future as it comes due for reauthorization.
To determine whether major safety problems exist in the transportation of hazardous ma-
terials that should be addressed through legislation, and whether appropriate technologies
exist that could improve this essential portion of our Nation’s commerce, the Senate Com-
mittee on Science, Commerce, and Transportation requested the Office of Technology Assess-
ment to undertake this study. Subsequently, the House Committee on Public Works; the
Subcommittee on Commerce, Transportation, and Tourism of the House Committee on
Energy and Commerce; and the Subcommittee on Government Activities and Transpor-
tation of the House Committee on Government Operations endorsed the study. OTA’s
report on Transportation of Hazardous Materials includes a comprehensive assessment of
the regulations, information systems, container safety, and training for emergency response
and enforcement for consideration by Congress as it deliberates on reauthorization of the
Hazardous Materials Transportation Act.

The advisory panel, workshop participants, and contributors for this study played key
roles in developing the major issues and contributed a broad and invaluable range of per-
spectives. OTA thanks them for their commitment of time and energy. Their participation
does not necessarily represent endorsement of the contents of the report, for which OTA
bears sole responsibility.

JOHN H. G'BBONS
Director
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Chapter 1
Executive Summary

Hazardous materials are transported safely every
hour of every day. Yet few activities with such sta-
tistically low risks arouse such intense public con-
cern. Houston citizens did not remain calm when
a speeding truck carrying an intermodal tank of
highly flammable methyl methacrylate hit an exit
ramp guardrail. The driver was killed. The tank
broke open, its contents ignited, and the resulting
inferno destroyed part of the freeway and dropped
burning debris on the street below. Fortunately, no
one else was hurt, and the Houston Fire Depart-
ment already had a hazardous materials response
team with the knowledge and equipment to han-
dle the accident. * Denver residents were similarly
stunned when atruckload of Navy torpedoes over-
turned one Sunday morning on a city freeway exit
loop. No one was injured, but hours passed before
experienced Federal assistance arrived. Worried
State and local officials did not know whether the
scattered weapons needed to be defused before
cleanup could begin.

Although by now most Americans are aware that
hazardous materials can wreak enormous health and
environmental damage, we continue to take for
granted both transportation and the amenities of
modern life brought to us by the petroleum, nuclear,
and chemical industries. Consequently, spectacu-
lar accidents, while relatively infrequent, remind us
of the harm that can be done and underscore a de-
mand that something be done to keep them from
happening-or at least help us be prepared to han-
dle them safely.

Over 1.5 billion tons of hazardous materials were
transported by land, sea, and air in the United
States in 1982.* (For a tonnage breakdown by mode,
see table 1-1.) Truck transport, by a fleet of 467,000
trucks, accounts for more than half of all hazard-
ous materials shipments, or about 927 million tons
per year. Because this means a great many truck

'Tack Douglas and Dan Grothaus, “Trucker Dies in Fiery Crash,”
The Houston Post, July 31, 1985, p. 1A.

*Based on OTA calculations from data supplied by the U.S. Bureau
of the Census and other sources. See ch. 2 of this report. This does
not include pipeline transportation, which would more than double
the annual total.

Photo credit: National Transportation Safety Board

Tractor-trailer carrying torpedoes overturned on an
off ramp of a Denver freeway.

shipments, hazardous materials emergency response
training is especially important for State and local
public safety officers who are usually the first called
to an accident.

The types of vehicles carrying hazardous materi-
as on the Nation’s highways range from cargo tank
trucks to conventiona tractor-trailers and flatbeds
that carry large portable tank containers or non-
bulk packages, such as cylinders, drums, and other
small containers. Rail shipments are usually bulk
commodities such as liquid or gaseous chemicals and
fuels, carried in tank cars. Most hazardous materi-
als transported by water are moved in bulk con-
tainers, such astank shipsor barges, while air ship-
ments are typically small packages, often high-value
or time-critical material.
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Table 1=1.—Estimated Transportation of Hazardous Materials in the United States,
by Mode in 1982

Number of vehicles/vessels

Mode used for hazardous materials Tons transported Ton-miles
Truck. . ... ... 337,000 dry freight or flat bed 927 million 93.6 billion
130,000 cargo tanks
Rail . .............115600 tank cars 73 million 53 billion?
Waterborne. . ........ 4,909 tanker barges 549 million 636.5 bhillion
Air ..o 3,772 commercial planes 285 thousand 459 million
Total . ... 1.5 billion 784 billion

81983 data; 1982 data had too many errors to allow calculations.

SOURCE: Office of Technology Assessment calculations based on Federal data augmented by other resources.

People are most concerned about those risks that
are involuntary, uncontrolled, unfamiliar, immedi-
ate, manmade, and catastrophic.’ Hazardous ma-
terials transportation possesses many and sometimes
all of these attributes. Risk assessments can help to
address two fundamental questions, one quantita-
tive and objective and one qualitative and sub-
jective:

« What isthe level of risk?

What levels of risk are acceptable to the par-
ties concerned?

The first question is relatively readily addressed with
adequate data and proper methodology, athough
two essential components must be documented—
probability and consequence. The second question,
however, involves numerous judgments and often
a great deal of discussion and negotiation, especialy
when large numbers of people and several govern-
mental jurisdictions are involved. It is the balance
between the answers to these two questions that this
report is al about. The Office of Technology Assess-
ment (OTA) can address primarily the first ques-
tion; decisions about the second fall in the prov-
ince of public officials a every level of government
and citizens across the country.

Public concerns expressed to Congress are rooted
in the facts that the level of understanding about
hazardous materials transportation in or near a juris-
diction is generally low, and that the technical ex-
perts, both industry and Federal regulators, are not
trusted to provide complete information about the
level of risk or to ensure safety. State and local gov-
ernments, finding that Federal regulations have not

N.C. Rasmussen, “The Application of Probabilistic Risk Assess-
ment Techniques to Energy Technologies,” Annual Review of Energy,
vol. 6, 1981, pp. 123-138.

prevented accidents in their cities, have passed leg-
islation requiring permits and fees or restricting
hours of travel for hazardous materials, in an effort
to control what is perceived to be a substantial pub-
lic risk. In addition, some large jurisdictions have
formed special fire department hazardous materials
teams to respond to accidents or spills. Some State
and local government and industry groups have
united to form a Hazardous Materials Coalition to
lobby for greater Federal support for training.

Public apprehensions notwithstanding, most haz-
ardous materials are transported safely to their des-
tinations because:

« Industry-manufacturers, shippers, and carriers
—is, for the most part, aware of the dangers of
the products and its liability for the personal,
property, and environmental damage and ex-
pense that an accident could cause and takes
appropriate precautions.

« Hazardous materials transportation is heavily
regulated by several governmental bodies.

The basic regulatory structure has been developed,
largely by industry, over the last 100 years, and
mostly before public awareness of the dangers of
toxic substances and understanding of the complex
measures necessary to protect public health and the
environment reached their present levels. There
have been no far-reaching regulatory reforms and
no strategic changes to help the system cope with
late 20th century technologies and public awareness.
For instance, changes in container regulations have
addressed individual container designs and specific
situations, rather than recognizing that the inter-
action between container and carrying vehicle has
an enormous impact on safety. Although long-
established Federal regulations and industry care
have helped to maintain the public safety, it istime
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to modernize our approach and address some of the
very real shortcomings in the current system.

More often than not it is people problems-
inadequately trained personnel, poor coordina-
tion and communication—or lack of information
and advance planning, rather than technological
shortcomings, that cause accidents, injuries, or
environmental damage. * Yet, the roles of the
many Federal agencies charged with meeting the
complex problems are poorly coordinated and de-
fined. Federal programs that provide technical
assistance to State and local governments for
emergency response enforcement, accident pre-
vention, and planning activities are uncoordi-
nated, and many find them insufficient and un-
derfunded as well.

The Nation’s 39,000 local governments know that
their public safety officers will be first on the acci-
dent scene and are demanding assistance in being
prepared.’ Differing Federal, State, and local regu-
lations mean that a highway transporter may need
to pay four or five different registration fees and have
an equal number of permits to complete one ship-
ment through several States.’ State and local offi-
ciasfind it difficult and sometimes impossible to ac-
quire the basic information on hazardous materials
production and transportation that they need to
plan and prepare for emergencies.’ Data available
from the Federal Government is disparate, incom-
plete, and not helpful for these purposes. Moreover,
the regulatory process for containers works against
innovation in design, thus making the United States
less competitive in the international market. In
short, the system is burdensome to industry with-
out providing adequately for public health and
safety.

The cumbersome system has endured in part be-
cause Federal records imply that hazardous materi-
alsaccident rates are low. However, OTA finds that
Federal accident records suffer from significant

*Sixty-two percent of reported hazardous materials spills are caused
by human error. See ch. 2 of this report.

‘Paula N. Alford, National Association of Towns and Townships,
“A National Hazardous Materials Emergency Response Fund,” unpub-
lished background paper, December 1985, p. 4.

1. s. Congress, Office of Technolog, Assessment “Transcript of
Proceedings-Workshop on State and Local Activities in the Trans-
portation of Hazardous Materials,” unpublished typescript, May 30,
1985.

SIbid.

underreporting and do not provide an accurate
assessment of the level of safety in the transporta-
tion of hazardous materials. In any case, arguments
over statistics are immateria to the public safety per-
son first at the scene of the accident. He is likely
to be one of the Nation's 1 million largely untrained
volunteer firefighters and may be confronted with
a placarded, derailed railroad tank car spewing a
mysterious cloud that burns his eyes. * Chances are
his basic training has included suiting up, moving
in, and spraying water or foam on such a car. He
probably has not heard that the simplest equipment
for dealing with a hazardous materials accident in-
cludes tennis shoes and binoculars—tennis shoes to
run away and binoculars to read the hazardous ma-
terials placard from a distance before calling for ex-
pert help. He aso will not know that State enforce-
ment records show that between 25 and 50 percent
of trucks are incorrectly placarded,’so if he must
respond to a truck accident, accurate identification
of the substance involved may be difficult and time-
consuming.

Where does the local official look for help in train-
ing emergency response people? He could turn to
one of four or five agencies in the U.S. Department
of Transportation (DOT), the Federal Emergency
Management Agency (FEMA), or the U.S. Environ-
mental Protection Agency (EPA). However, the Fed-
eral Government offers no guidance about who
offers what kind of training or how much it will cost.
At the State level, he might seek assistance from
the Departments of Environmental Health, Trans-
portation, Public Works, or any of severa others,
or from the State Fire Marshal’s Office. Even if he
should succeed in discovering the right group, no
funding may be available, and no national train-
ing standards have been developed to help choose
the appropriate course.

While no national framework for ensuring train-
ing exists, all levels of government have a potent
tool for dealing with problems/regulations. The mas-
sive regulatory code governing the transportation
of al hazardous materials except bulk water trans-

*Emergency response to a railroad accident often involves an indus-
try/railroad response team as well as public response personnel.

U S Congress, Office of Technolog, Assessment, Transportation
of Hazardous Materials: Stare and Local Activities, OTA-SET-301
(Wg?s’hington, DC: U.S. Government Printing Office, March 1986),
p. 63.
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port is Title 49 of the Code of Federal Regulations
(known as 49 CFR). More than 30,000 hazardous
materials are subject to these regulations. However,
athough DOT is authorized to regulate all hazard-
ous materials shipments, and does so for rall, air,
and water, it has chosen to exclude intrastate high-
way transport specifically from regulatory coverage
under 49 CFR.'In addition, individua States and
regional and local governments enact laws, set reg-
ulations, and undertake enforcement activities—pri-
marily for the highway mode—that overlap or vary
from those set by the Federal Government and by
neighboring jurisdictions. The result is a complicated
and constantly changing set of controls. Even those
Federal officials who write or work directly with the
regulations or the memoranda of understanding gov-
erning the process can explain only the Federal roles
clearly. Hazardous materials enforcement officers
and transportation industries—manufacturers, ship-
pers, and carriers—find this welter of regulationsin-
efficient, confusing, and difficult to comply with and
enforce.

Moreover, data and information about shipments
are so poor and difficult to acquire that State and
local regulations are often developed with little or
no understanding of the magnitude or nature of the
problems to be controlled. For example, gasoline is
by far the most frequently transported hazardous
material, accounting for aimost half of all hazard-
ous materials transported over the highways. Fur-
thermore, amost all gasoline truck trips are local
deliveries, making the risk of exposure to the pub-
lic higher for gasoline than for any other substance.
Not surprisingly, therefore, gasoline transport is re-
sponsible for more injuries and dollar damages than
al other hazardous materials together. Yet State and
local transportation restrictions are usually aimed
at shipments of hazardous wastes or radioactive ma-
terials, which together account for less than 3 per-
cent of all hazardous materials shipments and are
aready heavily regulated.

This report discusses transportation of all hazard-
ous materials—commodities, radioactive materials
including spent nuclear fuel, and hazardous wastes
—that travel by truck, rail, water, or air. Pipeline
transport is not considered, as its regulation is en-
tirely different from that of vehicles or vessels. One

749 CFR Part 171.1.

thing is clear—regardless of whether gasoline, an-
hydrous ammonia, or high-level nuclear waste is
being transported, everyone responsible wants to
ensure public safety and prevent environmental
damage. Disagreements arise primarily over how best
to accomplish these aims and how to distribute the
costs of the necessary safeguards equitably. OTA
has identified four paramount policy issue areas for
congressional consideration:

¢ Training.—Development of a national strategy
to provide training for State and local emer-
gency response and enforcement personnel.
Training guidelines, adequate funding, and pro-
viding comprehensive information on existing
resources are key components.

¢ Federal/State Regulations.—Greater consis-
tency in Federal, State, and local regulations
and enforcement, including extending Federal
reporting requirements for hazardous materi-
als releases to intrastate highway transportation.
Coordination and cooperation between all
levels of government in developing consistent
regulations will reduce conflicts and duplication
of effort.

¢ Public Information.—Increased availability of
information about the transportation of haz-
ardous materials, including spent nuclear fuel.
More coordinated Federal data-collection activ-
ities would support regulatory decisions and im-
prove public information programs. National
guidelines for community right-to-know legis-
lation and Federal assistance for State and lo-
ca information gathering could be helpful.

e Containers.—Better Federa coordination in
setting container regulations, including those
for spent nuclear fuel. Two areas warrant spe-
cific attention: 1) technical requirements, such
as changes in gasoline cargo tankers and design
tests for spent fuel casks; and 2) operationa and
procedural practices, such as quality control and
industry training.

Underlying these four issues is the lack of clear
definition of Federal and State roles and of effec-
tive program coordination to make activities more
accessible and cost-effective. The basis for many pro-
grams to address these issues already exists, but lack
of communication and integration between and
among different levels of government diminishes
their effectiveness.
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FEDERAL GOVERNMENT RESPONSIBILITIES

Authority for issuing Federal regulations and de-
veloping and implementing programs rests with
many different entities. The Federal Government
has four roles related to hazardous materials trans-
portation: regulation, enforcement, emergency re-
sponse, and data collection and analysis. DOT is
the lead agency for establishing and enforcing reg-
ulations regarding safe transportation of hazardous
materials. The DOT Research and Specid Programs
Administration (RSPA) has authority to issue reg-
ulations on many aspects of hazardous materials
containers, except for bulk marine shipments, which
are regulated by the U.S. Coast Guard. RSPA shares
inspection and enforcement activities with the mo-
dal administrations, the Federal Highway Admin-
istration, the Federal Railroad Administration
(FRA), the Federal Aviation Administration, the
National Highway Traffic Safety Administration,
and the Coast Guard, which also have authority
over the vehicles or vessels themselves. RSPA is re-
sponsible for identification of hazardous materials
aswell as:

« regulation of hazardous materials containers,
handling, and shipments;

+ development of container standards and test-
ing procedures;

- inspection and enforcement for multimodal
shippers and container manufacturers; and

+ data collection.

Another group of agencies—the Nuclear Regula-
tory Commission (NRC), EPA, and the Occupa-
tional Safety and Health Administration (OSHA)—
regulates other aspects of hazardous materials trans-
portation. NRC has jurisdiction over high-level
radioactive substances in the civil sector, EPA has
responsibilities for chemicals and hazardous non-
nuclear wastes, and OSHA is concerned with worker
safety. These agencies also undertake training activ-
ities and provide technical support for State and lo-
cal governments.

Three additional agencies have nonregulatory
functions related to the transportation of hazard-
ous materials. The U.S. Department of Energy (DOE)
will be responsible for high-level nuclear waste move-
ment, storage, and disposal under the Nuclear Waste
Policy Act of 1982. The U.S. Department of De-
fense (DOD) transports many hazardous materials

for military purposes. FEMA is responsible for co-
ordinating Federal assistance, planning, and train-
ing activities for all types of emergency response with
State and local governments. See table 1-2 for a sum-
mary of Federal agency activities.

The data-collection function is similarly spread
among Federal agencies, most of which record acci-
dents and spills and monitor compliance and, some-
times, carrier performance. RSPA is the principal
agency collecting data on releases of hazardous ma-
terials during transportation, but every other Fed-
eral entity keeps records pertaining to its area of
interest. General commaodity flow information is col-
lected by the Bureau of the Census, making possi-
ble estimates of hazardous materials flows, and
RSPA has made good use of some of the census data
for atruck flow study. However, budget constraints
at the Bureau of the Census have restricted its data
collection considerably, and no additional analysis
or exchange of hazardous materials transportation
flow information from other agencies is evident.’
This type of datais essential as a denominator for
even crude analysis of accident rates, and its lack
is a deficiency in RSPA’s planning and regulatory
activities.

Perhaps more serious is the lack of interagency
coordination for recordkeeping on accidents and re-
leases of hazardous materials. For its own records,
RSPA depends primarily on reports filed by mail
on its Form 5800.1, which has numerous deficien-
ciesin itself. The databases kept by other DOT
modal administrations and the National Transpor-
tation Safety Board (NTSB) contain numerous acci-
dents OTA has identified as being related to haz-
ardous materials that are missing from the official
RSPA accident file, the Hazardous Materials Infor-
mation System (HMIS). Although the potential ex-
ists for much better data exchange and use, HMIS
reporting requirements are so narrow, and data col-
lection and analysis are so inadeguate that RSPA

SHowever, agood deal of analysis related to risk items, such as trans-
porting outdated chemical weapons over different routes, for exam-
ple, has been carried out at Oak Ridge National Laboratory. S.A.
Carries, et al., Oak Ridge National Laboratory, Prelimnary Assess-
ment of the Health and Environmental Impacts of Transporting M55
Rockets From Lexington-Blue Grass Depot Activity, Anniston Army
Depot, and Umatilla Depot Activity to Alternative Disposal Facilities
(Washington, DC: U.S. Department of Energy, November 1985).
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Table 1=2.—Federal Activities in Hazardous Materials Transportation

Regulation of:

Hazardous Vehicles Emergency
materialist Containers and vessels Operators Planning Recordkeeping Inspection Enforcement Training response
DOT:
RSPA . X X X X X X X
FHWA X Xt X X X X X X e
FRA X* X X X X X X
EAA . xX* X X X X X X .
U S C G X X X X X X X X X X
FEMA. X e X X
E P A . X X X X X X x*
NRC. X X . X X X X X Xd
DOE X X X X X X X X X!
DOD,,......... X ~~e ~~e X X X X X X X

KEY' DOT—Department of Transportation; RSPA—Research and Special Programs Administration; FHWA—Federal Highway Administration; FRA—Federal Railroad Administration; FAA-Federal Aviation
Administration; USCG—United States Coast Guard; FEMA—Federal Emergency Management Agency; EPA-Environmental Protection Agency, NRC-Nuclear Regulatory Commission' DOE—Department
of Energy; 000-Department of Defense.

1This category includes hazardous substances, hazardous wastes and radioactive materials, and the tools for communication of those hazards such as shipping papers, placarding, and marking.

‘Package/container design. .

Bjp add%ﬂon.National Highway Transportation Safety Administration issues requirements for new vehicles

Cepa responds t. accidents involving the release of products regulated under the Compr ive Envi I R Compensation, and Liability Acf (CERCLA) and oil spills in coastal and ocean water.

dpapends on the type of radioactive material, severi fthFexd'dem, and the adequacy of State and locd response programs.

€11 cases of national Security, pop and pog are not [ ECUI to comply with DOT regufations provided they follow standards affording equal protection

SOURCE. Office of Technology Assessment.

has insufficient information to set timely priorities coordination, and no attempt at developing a uni-
for regulatory actions. Rulemakings are initiated ei- form basis for rulemaking or establishing criteriato
ther by petition from industry or an interested party, set rules and standards has been made. Issues that
or are forced on DOT by widespread public con- require the coordinated attention of more than one
cern, often focused through NTSB or Congress. Federa agency, or Federal and State or industry co-
This kind of reactive rulemaking does not measure ordination, often take years to resolve, and no ef-

up to today’ s needs. Often research or data analy- fective effort has been made to improve the situa-
sis could have supported the need for change earlier, tion. The one official Federa coordinating group
or the need was documented some time ago—for ex- that does exist, the National Response Team, con-

ample, the reclassification of methyl isocyanate from siders primarily emergency preparedness and re-
flammable to toxic inhalant—and no action was sponse activities and has in the past concentrated
taken for years. * on managing Federal response. Until very recently,

The division of responsibilities among multiple it has done little to define agency roles, diminish

: " the public’s confusion, or meet the crying need for
Federal agencies and DOT entities developed on the . .
theory that hazardous wastes, radioactive materi- Stk and local emergency response training with
als, emergency response training, modal safety con-  Vigorous Federal action.
cerns, and multimodal hazardous materials ques- Complicating matters further, a number of inter-
tions should be addressed by those with appropriate national regulatory bodies have developed recom-
expertise. The Memoranda of Understanding that mendations and standards affecting all modes of
have been signed between DOT and NRC, EPA, transport. Federal regulations are being revised to
and DOE focus on delegating responsibility under conform with these international codes, particularly
specific laws. Aside from these agreements, there are those for the air and water modes. Recommenda-
no formal mechanisms for interagency regulatory tions for objective performance standards for non-

~ *Thi$ reclassification was suggested at the Williamsburg Conference bl“!lk packaging issued by the United Nations Com-
sponsored by the National Academy of Sciencesin 1980 andwasthe ~ Mittee of Experts on the Transport of Dangerous
subject of the U.S. Department of Transportation (DOT) activity in Goods have been adopted by many countries. How-
the_ early 1980s. The effort was dr_opped, until the_ Na}tional Tran_spor- ever, DOT has not yet adopted performance stand-
tation Safety Board and congressional concern highlighted the issue ards for nonbulk packagi ng, even though a pro-

after the tragic deaths and injuries in Bhopal, India. The subsequent . ! "
DOT rulemaking was completed in under a year. posal has been under consideration since 1982.
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The absence of effective Federal program coordi-
nation hampers State and local access to available
planning, information, and financial resources.
Moreover, authority for matters pertaining to haz-
ardous materials rests with a similar variety of agen-
cies in most States. Frequently, responsibility is
equally fragmented at the local level. In view of the

FINDINGS AND

Hazardous materials transportation safety is not
alocal, State, or even national problem only; it has
global implications. It is decidedly not a partisan
issue, and there is little disagreement on the most
important problems. However, finding solutions
acceptable to a sufficiently broad spectrum of inter-
ested parties to achieve the consensus required for
legislation is not easy.

Policy options are clustered around the major is-
sues identified earlier: training for emergency re-
sponse and enforcement activities, regulatory con-
sistency and reform, data collection and information
needs, containers, and cutting across these, Federal
programmatic coordination.

Emergency Response Training

Emergency response to hazardous materials inci-
dents is unlike traditional firefighting in that re-
sponse personnel must identify the specific chemi-
cal hazards facing them before approachmg an
accident or attempting a rescue mission.”Anin-
appropriate response to an accident involving un-
familiar chemical products can endanger individuals,
the surrounding community, and the environment.
Local fire or police department personnel are usu-
aly the first to respond to a hazardous materials ac--
cident during transportation, and even in a plant,
hence their training is of primary importance. Of
the approximately 2 million people in the emergency
response network, OTA estimates that a maximum
of 25 percent have recelved adequate training to
meet a hazardous materials emergency. Training
programs are offered primaril by the States or pri-
vate organizations, and by the Federal Government.

SCharles Wright, lecture at Hazardous Materials First Responders
Course presented b,Union Pacific Railroad and U.S. Environmental
Protection Agency Region VII, April 1985.

numbers of agencies and levels of government in-
volved, it is not surprising that hazardous materi-
als transportation safety and training programs and
activities, and even some regulations, are uncoor-
dinated, preventing efficient use of already scarce
resources.

POLICY OPTIONS

Most local response forces have insufficient finan-
cial resources to take advantage of available train-
ing. The spectrum of local hazardous materials
training ranges from well organized and funded haz-
ardous materials courses offered by highly trained
individualsto little or nothing. 'O

Of the approximately 1.2 million firefightersin
the Nation, 85 percent are volunteers and 15 per-
cent are paid empl oyees of municipal, county, or
local governments”” However, of the roughly
1,000 persons participating annually in the resident
traini ng program in hazardous materials emergency
response offered by FEMA at its Emmitsburg, Mary-
land, training center, 85 percent are paid person-
nel and 15 percent are volunteer.

According to the National Association of Chiefs
of Police, there are between 450,000 and 500,000
local sheriffs and police personnel employed by State
and local governments; * who are also often called
on to provide emergency response. Over 450 train-
ing courses in hazardous materials emergency re-
sponse, planning, and enforcement are available in
the Nation, according to a study undertaken at con-
gressional direction by DOT and FEMA in 1985.
Costs for these courses are impossible to isolate, since
only aggregate figures are available, but the total dol-

"®Association of Bay Area Governments, National Directory of Haz-
ardous Materials Training Courses (San Francisco, CA: March 1985),
p. 8. Data supplied by the International Association of Fire Chiefs to
CTA.

Moseph Donovan, National Fire Academy, Federal Emergency Man-
agement Agency, Emmitsburg, MD, personal communication, 1985.

Yames Covington, Hazardous Materials Instructor, Federal Emer-
gency Management Agency, Emmitsburg, MD, personal communica-
tion, 1985.

“Gerald Arenberg, Executive Director, National Association of
Chiefs of Police, personal communication, 1985.

“U.S. Department of Transportation and Federal Emergency Man-
agement Agency, “Report to Congress: Hazardous Materials Train-
ing, Planning, and Preparedness, ” unpublished draft, January 1986.
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lars spent for training in both emergenc, response
and enforcement, as reported in the Federal study,
total $36 million for the 5-year period of 1980-84."
While the study did not capture the universe of State
and local training, OTA’s own research implies that
the bulk of the dollars spent have been reported.
Moreover, the Federal dollars are of the greatest in-
terest.

The majority of Federal expenditures have been
for the longer term, advanced level response train-
ing courses of the type offered by FEMA a Emmits-
burg. Such courses are appropriate for personnel
who will be part of a hazardous materials emergency
response team in an area with an identified high-
hazard potential, although these represent a rela-
tively small percentage of the Nation’s firefighters.
The volunteer firefighters and emergency response
forces from small urban and rural areas usualy have
no hazardous materials training at all. Participants
inan April 1985 FEMA-sponsored workshop of na-
tional, State, and local experts agreed that emer-
gency response personnel in these areas are most
in need of training.” Moreover, according to a
FEMA disaster planning survey,” hazardous mate-
rials emergencies comprised 4 of the top 10 emer-
gencies considered likely to occur in a community.

OTA concludes that a national strategy to pro-
vide an appropriate level of hazardous materias
emergency response training, either basic or ad-
vanced, to local personnel is an urgent priority.
OTA estimates that approximately 1.5 million
emergency response personnel need additional
hazardous materials training, with the vast major-
ity needing basic first response training. Main”
taining the level of expertise through refresher
courses for those already trained is also important.
Additional expenditures necessary to train 10 to
15 percent of those needing training total $15 to
$20 million annually, OTA estimates. This sum
could come from a variety of public and private
sources, and assumes maximum cooperation be-
tween Federal, State, and private groups now pro-
viding training and coordinated use of existing

Blbid., p. ix.
"Robert S. Wilkerson, Chief, Technological Hazards Division, Fed-
eral Emergency Management Agency, personal communication, June

1985.
L? Federal Emergency. Management Agency, Hazard Identification,

Capability, Assessment, and Multi-Year Development Plan for Local
Governments, CPG 1-35 (Washington, DC: Januar,1985).

training resources, including those of industry.
(See table 1.3.) The Federal role in developing a
comprehensive national training strategy, build-
ing on existing training resources, could include
assistance in preparing training guidelines, help-
ing to ensure adequate funding, and developing
atraining information clearinghouse.

The problem is not that courses are unavailable,
but rather that those who need them are unable
to take advantage of them. The reasons are institu-
tional as well as financial. Better organization and
utilization of existing resources could improve train-
ing delivery considerably. Existing Federal hazard-
ous materials emergency response training and train-
ing support programs in FEMA, EPA, the Coast
Guard (DOT), NRC, and DOE need to be coordi-
nated and made complementary. They aso could
be better utilized to meet State and local training
needs as well as those of Federa forces.

Table 1-3.—Calculations for Costs of Hazardous
Materials Emergency Response Training
for First Responders®

Target audience:
First responders—firefighters, police, hospital emergency
room staff, and ambulance drivers.
Size of target audience:
1.5 million (approximate)
Nature of training:
Basic training covering identification of hazardous materi-
als, the importance of self protection, protection of the
public and environment, and the natification of authorities.
Duration of training:
Modular training geared to appropriate target audiences
would be developed and taught by trained instructors.
Must provide opportunities for role playing and group
problem solving and acquaint response personnel with
the unique dangers of hazardous materials response.
Key cost components:
Course development, handout materials/workbooks,
instructional services, training personnel, travel, and
equipment.
Estimated average cost per trainee:
$100°

Estimated trainee completions per year.
150,000 t0 225,000
Required annual funding total:
$15 to $22.5 million
8This type of training emphasizes the differences between hazardous materials
response and firefighting. Training covers the da.igers inherent in hazardous
materials accidents, how to identify hazardous commodities, appropriate re-
sponses, and the application and use of protective equipment. Basic training
is not designed to cover advanced hazardous materials response techniques

or cleanup procedures.
OTA estimates based on tuition for existing courses and interviews with of fi-

clals and course instructors, Charges vary widely—one large and successful
2-day program is free, whereas another more comprehensive 3-day course
charges tuition of $450.

SOURCE: Office of Technology Assessment,
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However, choosing the right agency to coordinate
Federal emergency response programs and admin-
ister any special funding program is problematic. In-
stitutionally, that agency is FEMA. Y et while there
is widespread agreement about the need for a strong,
central Federal |eadership role in emergency re-
sponse training, there is equally widespread doubt
about whether FEMA can provide that |eadership.
Moreover, States find FEMA’s grant requirements
0 restrictive that they cannot meet their State's pro-
gram needs and still qualify for FEMA grants. It is
only fair to say that some of FEMA’s administra-
tive difficulties stem from the statutory restrictions
of the Civil Defense Act of 1950, FEMA’S primary
source of funds for hazardous materials activities. *
However, DOT, EPA, DOE, and NRC have nar-
rower areas of emergency response expertise and
their responsibilities for training are focused primar-
ily on Federal response.

One congressional option is to charge the Na-
tional Response Team with responsibility for coordi-
nating hazardous materials emergency response
training and developing guidelines for courses and
levels of training using a consensus process. Con-
gress might wish to designate DOT, EPA, or FEMA,
as members of the National Response Team with
direct responsibility for training, as lead agency for
developing a direct contract program with States
for funding training. Funds distributed to States for
hazardous materials transportation emergency re-
sponse training might carry a stipulation that some
funds be passed through to loca jurisdictions.

Over the past decade, hazardous materials man-
ufacturers have taken steps to address safety con-
cerns. Industry’s involvement in hazardous mate-
rials emergency response ranges from technical
assistance to specialized response teams. Many large
petrochemical and chemical manufacturers train and
maintain company emergency response teams for
both their fixed facilities and transportation acci-
dents. The best known effort is the Chemical Trans-
portation Emergency Center (CHEMTREC), estab-
lished in 1970 by the Chemical Manufacturers
Association (CMA). CHEMTREC staff provide
chemical information by telephone for use in on-
site decisionmaking and notify manufacturers of ac-

*Th,Emergency Management Assistance Program is the vehicle
through which States receive funds for activities related to hazardous
materials.

Photo credit: Research and Special Programs Administration, DOT

An accident waiting to happen—inadequate brake
repair discovered during truck inspection.

cidents involving their products. CMA has also de-
veloped the Community Awareness and Emergency
Response Program, which encourages industry and
community cooperation in the development of emer-
gency response plans. The Channel industries, the
Pesticide Safety Team Network, and Chlorep are
other examples of cooperative emergency response
capabilities provided by industry.

These specialized information and emergency re-
sponse units were formed by industries to respond
to accidents involving their products. With their spe-
cidlized resources, detailed knowledge of hazardous
materials, and extensive product information, in-
dustries can provide alogical adjunct to public safety
capabilities for fixed facility and hazardous materi-
als transportation emergency response. Furthermore,
some industry training resources have been made
available to meet State and local needs. A public-
private agency cooperative training program has
been established by EPA and the Union Pecific Rail-
road in EPA Region VII. They offer a 2-day train-
ing course for hazardous materials identification, free
of charge to multidisciplinary groups with emergency
response duties.

The most cost-effective training programs are
those that use train-the-trainer techniques. These
courses also serve as conduits for programs devel-
oped according to nationally accepted guidelines.
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Congress might consider giving funding priority to
States whose training officials participate in Federa
hazardous materials training programs and subse-
quently develop State training networks using train-
the-trainer courses to improve delivery of training
to local emergency response personnel.

OTA concludes that development of national
hazardous materials emergency response training
guidelines covering course offerings and levels of
training is urgently needed by State and local offi-
cials. Guidelines for training in equipment use and
maintenance would be useful aswell. Activities be-
gun this year by the National Response Team and
the National Fire Protection Association to devel-
op guidelines are commendable. Broad-based par-
ticipation of producers, shippers, and emergency re-
sponse personnel in developing the guidelines is
important. At the Federal level, this would mean
that DOT, FEMA, EPA, and probably NRC and
DOE need to cooperate and reach agreement, as
well as firefighters and other safety groups.

Finally, OTA finds that devel oping a national
clearinghouse to make existing information on
hazardous materials training programs and re-
sources available to State and local personnel,
both in hard copy and online, would provide an
extremely useful service to emergency response
forces. The 1985 DOT/FEMA study provides basic
information aready in computerized form for such
a service. Severa successful programs exist as models
in other areas, most notably, a DOT-sponsored
microcomputer information exchange administered
through a university. *

Training for Enforcement

Consistent, strong enforcement of hazardous ma-
terials regulations is a major accident prevention
tool. State enforcement activities have become in-
creasingly important as Federal inspection and en-
forcement manpower has been reduced. The num-
ber of DOT vessel and vehicle inspections declined
in 1984 for every mode except rail, where specia
congressional appropriations have been made. The
DOT man-years devoted to hazardous materials in-
spections fell from 237 in 1979 to 111 in 1984,* with

¥Ron Jensen-Fisher, Project Manager, Urban Mass Transportation
Administration, Transit Industry Microcomputer Exchange, personal
communication, March 1986.

*Complete 1985 data were not available in time for OTA’s report.

the most notable decline in the Coast Guard. Ap-
propriations to provide additional support for Fed-
era enforcement have not been forthcoming. How-
ever, a DOT-State contract program, the multi-
modal State Hazardous Materials Enforcement De-
velopment (SHMED) program, helped 25 States de-
velop hazardous materials enforcement expertise and
training capabilities. Developed by RSPA through
the DOT Transportation Safety Institute, SHMED
used home study materials and train-the-trainer
techniques to reach large numbers of enforcement
and industry personnel in participating States. The
program has been both effective and inexpensive;
overal expenditures through 1986, when the pro-
gram expires, will have amounted to just over $3
million.

However, after the SHMED program is phased
out, DOT financia support for State hazardous ma-
terials enforcement development will continue for
motor vehicles only, bolstered by the Motor Car-
rier Safety Assistance Program (MCSAP), admin-
istered by the Bureau of Motor Carrier Safety
(BMCYS) in the Federal Highway Administration.
The MCSAP grant program is designed to improve
State capabilities to enforce motor carrier safety reg-
ulations, to conduct commercial vehicle inspections
both in terminals and along roadsides, and to col-
lect safety data. MCSAP funds may be applied to
hazardous materials enforcement activities at the dis-
cretion of the State. MCSAP expenditures for 1985
were $14.2 million, and the Secretary of Transpor-
tation requested the full funding level of $50 mil-
lion for MCSAP funds for 1987.

Hazardous materials flow and accident data, poor
as they are, show clearly that truck transport has
the greatest risk of accidents, and Federal and State
inspectors in 1985 pulled out of service for viola
tions an all time high of about 40 percent of in-
spected trucks. MCSAP gives priority to general mo-
tor carrier safety programs, justifiably in light of
these facts. However, concerns that hazardous ma-
terials enforcement activities are being slighted—
especialy for the rail, water, and air modes—have
been raised by man, State, local, and industry offi-
cials* OTA finds that Federal programs devel-
oped through the Transportation Safety Institute
for enforcement training have provided effective

*This has been a pervasive theme throughout OTA’s information

gathering.
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Photo credit: Shell Oil Co.

This petroleum industry training course shows
response personnel how to prepare an overturned tank
truck for offloading of the product before the
truck is righted.

support for State enforcement training needs. In
addition, OTA concludes that MCSAP provides
essential funding and support for State motor ve-
hicle enforcement and training programs, but that
Federal enforcement programs are not adequate
for the other modes. If Federal inspections con-
tinue to decline, support for development of alter-
native hazardous materials inspection and en
forcement programs for water, rail, and air is
needed.

Responsibility for inspections of container man--
ufacturing facilities might best be left with the Fed-
eral inspection forces. The specialized expertise re-
quired and the relatively small number of inspections

would make development costly for State capabili-
ties to check compliance with container design re-
quirements. Adequate levels of inspection and en-
forcement, however, even for these targets, would
require increased Federa forces. In 1984, for in-
stance, only 144 of the more than 7,000 container
manufacturers were inspected by RSPA and FRA,
and only 5,220 of the estimated 100,000 shipping fa-
cilities were inspected. 'Q Congress might increase
DOT’s enforcement budget particularly in the
areas of water, rail, and air hazardous materials
inspections, which are not covered by State en-
forcement and inspection programs. OTA con-
eludes that Federal inspection forces, which have
been halved over the past 5 years while shipments
of hazardous materials have been increasing,”
are now insufficient to ensure adequate in-
spection levels. (See table 1-4. )

Financing Emergency Response
and Enforcement Training

OTA finds that the approximately $7.2 million*
spent annually for emergency response and en-
forcement training is insufficient to provide ade-
quate hazardous materials training. While the
SHMED and MCSAP programs have provided ba-
sic Federal support for enforcement training, emer-
gency response training has not recelved similar Fed-
eral attention. The management of the SHMED

U.S. Department of Transportation, Annual Report on Hazard-
ous Materials Transportation, Calendar Year /984 (Washington, DC:
1984), p. 42.

“®Mark Abkowitz and George F. List, ‘{Hazardous Materials Trans-
portation Flow and Incident/Accident Information Systems, ” OTA
contractor report, January 1986.

*Average annual expenditure reported by training organizations in
the Department of Transportation/Federal Emergency Management
Agenc,study.

Table I-4.—Hazardous Materials Transportation Inspectors

1979 1980 1981 1982 1983 1984

Total work-years:
United States Coast Guard
Federal Aviation Administration , ., .
Federal Highway Administration
Federal Railroad Administration
Materials Transportation Bureau
(Office of Hazardous Materials Transportation)
Total

........... 1155 1155 1558 500  40.0 120
........... 369 190  17.8 8.2 14.1 15.0
........... 47.0 493 473 402 253 280
........... 282 336 347 330 464 480

........... 9.0 10.0 75 6.8 6.8 75
.................. 2366 2274 2629 1382 1325 1105

NOTE: The term “work-years” refers to the aggregate annual time spent by all inspectors in a mode

SOURCE: Office of Technology staff—based on Department of Transportation Annual Reports
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program provides a model for a cost-effective feder-
aly supported emergency response training program.
It made good use of existing resources, provided uni-
form training, used train-the-trainer techniques, and
required that States adopt Federal regulations, des-
ignate a State lead agency, and participate in fund-
ing. However, total Federal SHMED expenditures
were $3 million for a program that reached 26 States,
and perhaps less than half the national enforcement
officer population of about 500,000; a totally differ-
ent level of need exists for emergency response
training.

OTA estimates that the minimum training time
needed for an introductory course for first response
to hazardous materials emergencies is 2 days, assum-
ing that the trainees are already trained firefighters,
enforcement officers, or medical technicians. * Costs
for this basic training depend on where and how
it is carried out. Table 1-3 shows estimates for an
annual training program to begin addressing State
and local emergency response training needs. OTA
concludes that an annual Federal funding level of
approximately $5 to $7 million, added to $10 to
$15 million derived from other sources and mom
ies now being spent, could provide adequate Fed-
eral assistance, if existing resources are reorga-
nized and tightly managed.

Possible Federal funding sources include:

+ genera revenue,

+ Federal funding programs related to hazardous
materials transportation, such as the Surface
Transportation Assistance Act (the fuel tax),
the Nuclear Waste Policy Act, or the Compre-
hensive Environmental Response, Compensa-
tion, and Liability Act (Superfund); and

« creation of a dedicated fund based on user fees,
such as those generated by a permit or regis-
tration fee levied against hazardous materials
industries.

The fuel tax is the most broad-based of the three
special tax-based funds, and gasoline transport ac-
counts for the largest dollar damages. Since truck
accidents require the most frequent emergency re-
sponse activities, tapping fuel tax funds to support

*QOTA calculations, based on interviews with emergency response
trainers and OTA staff experience with four types of emergency re-
sponse training: industry, jointly sponsored public and private courses
for community first response personnel, Federal training for public re-
sponse, and Federal training for Federal response.

emergency response training provides for a degree
of equity. The Nuclear Waste Policy Act provides
some funds for State and local activities related to
transportation, but such funds are generated by nu-
clear utilities, and their shipments represent far less
than 1 percent of total annua hazardous materials
shipments. Superfund already has substantial claims
againgt it and specifically excludes transportation
from some programs.

If used to fund emergency response training, a Fed-
eral registration or permit program could have ma-
jor adverse impacts on similar State and local activ-
ities, an issue discussed further in the section on
regulatory consistency. Moreover, the administra-
tive costs for such a Federal program need to be care-
fully considered. If industry is to support a new
user fee to fund training, it will require assurance
that:

the amounts assessed relate to the magnitude
of local training needs,

the funds reach those most in need,

afixed limit is placed on the amount it must
contribute,

local jurisdictions make maximum use of ex-
isting regional resources and participate in
the funding effort in some way, and

no individual State or local fee programs are
implemented for this purpose in participat-
ing jurisdictions.

Two independent groups have endorsed creation
of a dedicated fund, generated by user fees levied
against shippers and carriers to support State and
local hazardous materias program development and
emergency response training. The groups are the
Hazardous Materials Coalition, comprised of State
and local government organizations and some in-
dustry representatives, and the National Hazardous
Materials Transportation Advisory Committee,
formed by the Secretary of Transportation and com-
prised of State and local government officials and
representatives of industry and labor. Both groups
recognize that many jurisdictions aready impose
registration or permit fees, using them for a variety
of purposes frequently unrelated to emergency re-
sponse, and that requiring payment of another such
fee is unacceptable to many industries* Restrictions
" *TWO major industry groups, the Association of American Railroads
(AAR) and the Chemical Manufacturers Association (CMA) have op-

posed such a fund in the past. CMA is modifying its opposition, re-
questing further study to quantify the need; AAR remains opposed.
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on their own fee programs, suggested for jurisdic- Additional local industry involvement in devel-

tions choosing to benefit from the Federal fund, may opment and delivery of community hazardous ma-
be difficult for States to accept. terials emergency response training could be en-
couraged to defray training costs. Support from

Equity in apportionment of funds is an important Federal and private sources for financial assistance

consideration, although an appropriate basis is dif- A . ;
ficult to determine. Funds could be apportioned to to State and local jurisdictions will be more readily

States on the basis of population or on the basisforthcommg if jurisdictions can show that they:

of hazardous materials transportation density. How- + have developed an emergency response plan;
ever, areas such as the Gulf Coast; California; and . know what their training needs are;

the Pennsylvania, Ohio, Indiana, and lllinois cor-  « have local matching funds or resources avail-
ridor, which have the largest amounts of hazard- able; and

ous materials traffic, also have the largest number -« have cooperated with neighboring jurisdictions
of industry response teams. (See figures 1-1, 1-2, and  in such efforts as joint planning, information
I--3.) Moreover, the need for emergency response collection, and mutual aid agreements.
training is often not recognized in small urban or
rural areas, where the probability of an accident is
low, but where the consequences of an accidental
spill for untrained response personnel could be se- The authority granted to DOT under the Haz-
vere. Finally, jurisdictions that alreadiave well-  ardous Materials Transportation Act (HMTA) to
developed emergency response capabilities have emtegulate hazardous materials is comprehensive. How-
phasized to OTA that they need financial assistance ever, putting aside questions of whether RSPA has
to maintain training levels and equipment. adequate staff for program administration, several

Regulatory Consistency

Figure 1-1 .—The Chemical Plants: Where They Are

ME

o ana - QT:aof
- & Montana :
/R rtiand b Z\‘ INorth DakotaL Minn %\ /ﬁj\

Fi uirearan A\ A Po— 15 J ™ “ s y V) Y 1 Illl_l

A idaho S 5 lenneapollsL Wis ON;a?Iara N . ‘I"I Mass
outh Dakota alls -
Albany |4 /]
Pocatellom Wyoming M"“"mk“ Mich Clevetand ‘PA Y f_"' RI
A . >
A Detroit 4 Phliadalp‘u r Conn
A Ohlo- NJ New York
San 4 2anver Del City
Francisco T
A Colorado ;
N . A
California\ ® Ralelgh
Los A
Angeles Arizona A
s New Mexico
Phoenix‘ Atlanta Charleston
& A
1-5 distributors or H New A Flonda
A manufacturing processes ouston Lake Orleans ‘
s 620 Charles Baton Tampa
Rouge

Corpus
Christi

® More than 20
« 2t

SOURCES Environmental Protection Agency, SPN Directory of Chemical Producers, Chemical Week Buyers Guide, Chamsources U. S. A., individual chemical companies,



s 00’

- Counly r n
- City/\'own re

decisions made

authorj;

€Xercise jpq 54 not be
e apph'can'ons of jts regy. car,
tivatip international
State and Joeg) |

Pany neaq .

Ported T, ang second.
or third—hand O tankers ¢}, ,, 10 longe, Meet Feq.
organizations and era] requirements Mmay he Operated Within SOme
locg] OVernmen; f0 act where they say, States, While States accepting MC‘SAP funds ,,
a need "equired ¢, apply 49 CFR ; en Orcemen; actiong
. . againge intrasta ecarriers, this doeg Ot ensyre thar
. Fmt' bor has chosen nLOt © app] the regula- t ge reporting requirements and Contajne regy]
tions g ¢ ly Ntrastate 1, - transpor, €xXcept for . il b lied
azardg, Stes g tances 4p, ammap|e fons wi © @Pplied,
Cryogenics N portghle tanks apng Cargo tankers, 1 Second, * fas nog CXercised jpg authorj, to
any publje officials comm arriers, any large establish , Tegistratjop, Program £, shipper. and cap.
Private . Iriers ¢ hay, bot erstate d intr, riers, T}, s has Meant thy, it doeg not haye com
State ACtivities g, Prised ¢q n th Ost car. Plete datg about ¢p, exten € group j¢ regulate
riers operating solely INtraseaee € exempy from and thae Portiong of the that y, Id be se-
Mmany p regulae r ex 2 release of ul to Seq d loca] ffici € not availgh
a hazarq,, aterig] b INtragegy, cking com Since the early 19 at cal go ernmen;
49 usc, Pare 17) (a) ave beep ; Creasing] tive in lating h Mmentg



Ch. 1—Executive Summary 17

Figure I-3.—CHEMNET Emergency Response Team Locations

ACH EMN ET chemical industry emergency response teams
o CHEMMN ET contractor emergency response teams

SOURCE: Chemical Manufacturers Association.

of hazardous materials to supplement Federal regu-ransportation facilities have enacted a variety of
lations and enforcement and to ensure adequatéégulations intended to provide information they
safety for their jurisdictions. Because each was for- Need for emergency response planning, enforcement
mulated to meet immediate and separate goals, Stat@ctivities, and development of local routing restric-
programs affecting hazardous materials transporta-ions. The resuit is that shippers and carriers have
tion, like their Federal counterparts, are now char- ©0 comply with multiple State and local registration,
acterized by a multiplicity and diversity of activi- IC€Nsing, permitting, and shipment notification re-
ties and areas of jurisdiction. Responsibilities are duirements. Additionally, differing right-to-know
divided among State utility commissions, trans- 1aws authorizing public officials to obtain informa-
portation, health, environmental, and emergenc tion from facilities within their jurisdictions have
preparedness agencielloreover, great variation been passed at State and municipal levels. The pro-
among State laws and regulations exists, everVisions qf Good Samaritan laws also vary from State
though most States have adopted 49 CFR wholly!0 Stat€; requiring that emergency response person-
or in part. Finally, the enormous differences in State N€l, particularly special industry teams that oper-
requirements for truck driver's licenses mean there ate in more than one State, be aware of these differ-
is no assurance that a qualified driver is behind the€nces. This wide variation in regulations is clearly
wheel of a truck carrying hazardous materials. ~ at odds with the intent of the HMTA.

Furthermore, finding Federal data lacking in the Another important regulatory activity of State
necessary detail, State and local governments andnd local governments is the designation of routes
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that must be followed by transporters of hazardous
materials. Existing highway routing policies estab-
lished by DOT permit State and local route desig-
nations to accommodate local traffic conditions. The
Federal highway routing rule for radioactive mate-
rials requires the use of Interstate highways or alter-
nate routes designated by State agencies, while a
more general requirement for nonradioactive ma-
terials instructs carriers to avoid heavily populated
areas. Although DOT guidance documents advise
States and localities to use explicit safety criteria and
involve all affected parties early in making route des-
ignations, reaching aconsensusis often difficult. In
some cases, rerouting has shifted risks to jurisdic-
tions lacking emergency response capabilities; other
designations have been contested because affected
communities or States were not consulted.

The assumption of greater regulatory and enforce-
ment responsibilities has meant heavier financial
burdens for States and localities. Although the
SHMED program and MCSAP have provided many
States with some funds for the development of haz-
ardous materials enforcement programs, local gov-
ernments usually do not benefit directly from Fed-

N

Photo credit: Maryland Transportation Authority

Bridge, tunnel, and turnpike authorities in many areas
restrict the movement of hazardous materials, as

illustrated by this photograph taken near the
Baltimore Harbor Tunnel.

eral grant programs to the States. To pay for their
inspection, enforcement, or emergency response pro-
grams, many States and municipalities require ship-
pers and carriers of hazardous materialsto pay afee
when they register or apply for alicense or permit.
As most State and local fees and requirements ap-
ply to highway shipments, the trucking industry has
been affected most heavily, and carriers argue
vigorously that compliance with differing laws and
regulations is time-consuming and expensive.”
The costs include not only payment of registration,
permit, and licensing fees ranging from several dol-
lars up to $1,000 per shipment, but also expenses
incurred by special staff to keep track of require-
ments that continuoudly change. In addition, car-
riers point out that certain requirements, such as
curfews imposed on some special shipments, cause
delays and increase risks. By diverting shipments
around their own boundaries, jurisdictions impos-
ing such requirements shift risks to other States and
communities.

The roles played by States and localities in the
regulation of hazardous materials transportation
have grown considerably since the HMTA was
passed. The act provided the Secretary of Trans-
portation with broad authority and specified that
State and local requirements inconsistent with Fed-
eral law and associated regulations should be pre-
empted except under certain circumstances. The
legislative history of the HMTA indicates that Con-
gress intended to preclude a multiplicity of State and
local regulations, exactly the types of varying and
conflicting regulations that now exist. While most
State and local governments understand and agree
with the need for uniform regulations, especialy in
aress related to containers and hazard communi-
cation, they have aso found that DOT activities
have not provided adequate safety levels in their
jurisdictions. They have thus taken the steps they
consider necessary to control the risks associated
with the transportation of hazardous materials.

There have been no comprehensive efforts to date
to resolve interjurisdictional differences. Resolving
questions of inconsistency between local, State, and
Federal regulations, atask traditionally left to the
courts, has been the focus of an advisory adminis-

2y, s, Congress, Office of Technology Assessment, Transportation
of Hazardous Materials: State and Local Activities, op. cit.
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trative review process, established by DOT in 1976.
The 16 inconsistency rulings issued since 1978 in-
dicate that DOT believes that permissible State and
local regulatory authority is limited to traffic con-
trol and eliminating or reducing safety hazards pe-
culiar to local areas, and that each State and local-
it, must assess the impacts of a requirement, such
as arouting rule, on other jurisdictions. However,
as the DOT inconsistency ruling process does not
preclude judicial review, a number of the cases ex-
amined by DOT have also been the subjects of |aw-
suits.

While case-by-case reviews by DOT and the courts
are time-consuming and costly, they provide some
criteria for assessing the validity of certain types of
laws and regulations. However, OTA believes such
reviews will not prevent continued adoption of dif-
fering State and local requirements, as these pro-
vide both needed revenue and valuable data. Any
policy or legislative changes to relieve the present
Situation must address both the financial and in-
formational needs of State and local governments,
as well as ease the burden faced by interstate ship-
pers and carriers.

Carrier associations, insurance industry repre-
sentatives, and State motor vehicle administrators
and enforcement personnel have voiced strong
support for a national truck driver’s license re-
quiring special training. Congress could author-
ize the development of such a license with special
certification requirements for all hazardous ma-
terials, including gasoline. Prerequisites for a li-
cense should include training and a clean record,
and driver certification could be linked to specific
types of vehicles. Uniform license requirements and
training standards could be developed by DOT, but
States would be responsible for issuing licenses
and administering the training requirements. State
license fees could be set to cover program costs. Cali-
fornia has already developed a graded truck driver's
license program. A program created by the Euro-
pean Common Market countries requires a hazard-
ous materials driver’slicense but allows each coun-
try to pass its own implementing legislation.

OTA concludes that even if DOT exercised its
authority to establish a registration program for its
own purposes, the information collected under the
program would not completely meet the data needs
of States and communities. Thus, Congress might

require development of national guidelines for
State information-collection programs in three
aress. registration—to determine the number and
location of hazardous materials shippers and car-
riers; licenses or permits-to obtain assurances of
fitness from shippers and carriers; and notifica-
tion—to obtain information on the types of haz-
ardous materials passing through a community or
region. Involving Federal, State, local, and indus-
try representatives in developing both the guidelines
and a standard form for requesting information, *
would permit consensus and a degree of uniform-
ity. Once States have adopted the guidelines, local-
ities could obtain the information they need from
their State agencies. However, bridge and tunnel
authorities have special information needs that may
include prenotification of certain high-hazard ship-
ments. Assuming that alternative sources of finan-
cial support are provided for enforcement and emer-
gency response, State and local fees could be limited
to amounts sufficient to cover program administra-
tion costs. An annual compendium of State, local,
and special authority requirements and contacts
would be very useful to interstate shippers and car-
riers. Industry, DOT, and the States might jointly
develop the necessary data for such a compendium.

The broader issue of varying State hazardous ma-
terials laws and regulations should also be addressed.
Complete information about the scope of existing
State laws and regulations pertaining to the trans-
portation of hazardous materials is not presently
available. While many States have adopted 49 CFR,
some have excluded certain types or quantities of
hazardous materials and certain intrastate highway
shipments. Conversely, other jurisdictions have
established regulations more stringent than the Fed-
eral ones. OTA concludes that an assessment of
State hazardous materials laws and regulations to
determine whether they are more or less stringent
than Federal regulations would be a useful first
step toward greater regulatory consistency. BMCS
has aready begun, at congressional request, a 5-year
study program that will lead to greater highwa}/
regulator  uniformity, but only in some areas.”

*Th,Uniform Waste Manifest, developed jointly by the U.S Envi-
ronmental Protection Agenc,and the U.S. Department of Transpor-

tation, is one possible model.

BThjs review is authorized b the Motor Carrier Safety Act of 1984,
Public Law 98-554,98 Stat. 2829. State guidelines for compiling, analyz-
ing, and submitting their laws, regulations, and other information were
published by the Bureau of Motor Carrier Safety on Jan. 10, 1985 (50
F.R.1243).
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BMCS s compiling and reviewing State motor car-
rier laws to determine those that are more or less
stringent than Federal requirements in the areas of
driver qualifications and training, hours of service,
and equipment maintenance. As part of the proc-
ess, State laws will be reviewed by a panel convened
by the Secretar, of Transportation. State laws that
are less stringent than their Federal counterparts will
be preempted; alaw that is more stringent will not
be preempted unless it has no safety benefit, poses
an undue burden on interstate commerce, or is in-
compatible with Federal regulations. Another study
of State motor carrier laws related to financesis be-
ing conducted by the National Governor’s Associ-
ation for DOT. Congress could extend these reviews
to encompass State hazardous materials regulations
or initiate a separate process. Congress might also
wish to require DOT to reduce emphasis on in-
consistency rulings, which are issued after a reg-
ulation isin place, and to provide technical and
policy assistance to States or communities during
the process of developing regulations.

Congress might also consider requiring the ex.
pansion of those parts of 49 CFR promulgated by
RSPA, such as reporting requirements and con.
tainer regulations, to cover al intrastate highway
transportation. Such a requirement would allow
RSPA regulations to address safety issues more com-
prehensively. However, if this approach is adopted,
States are likely to insist that the same preemption
criteria as mentioned above be applied.

Routing is an extremel ,important accident pre-
vention tool available to State and local govern-
ments. Although it is likel, that developing a rout-
ing scheme that enhances overall safety will be a
difficult process for some regions, experience in Port-
land, Oregon, demonstrates that it is possible. The
existing routing regulation for nonradioactive haz-
ardous materials could be amended to provide more
explicit guidance to communities. The use of exist-
ing DOT routing guidelines, which contain a risk
assessment methodology and recommend interjuris-
dictiona consultation, could be required. States
interested in designating alternate routes to those
approved by NRC for shipments of radioactive ma-
terials are already required to follow the DOT guide-
lines embodied in the ruling known as HM-164. The
development of criteria for routing shipments of
radioactive and other hazardous materials by rail

and water might also be considered. DOT could
provide technical assistance to States and commu-
nities for applying risk assessment criteria and
working through the route-selection process to
avert the need for legal action.

Data and Information Programs

Federal, State, and local governments need data
to help them set regulations, plan for emergenc, re-
sponse and accident reduction, and target enforce-
ment efforts. Data and information systems pertain-
ing to hazardous materials transportation are kept
by many Federal agencies, regiona Federal offices,
different departments of State governments, and
even some local government offices.

Hazardous Materials Flow Information

The most basic data needed for al of these activ-
ities are the identities and locations of suppliers,
manufacturers, and carriers of hazardous materials.
A governmental entity may acquire this informa-
tion by requiring such firms to register, by conduct-
ing an inventory, or by searching existing data. Al-
though it has the authorit, to do so, RSPA does
none of these things and thus has no complete rec-
ord of the firms it regulates. When they discover
that DOT cannot provide them with thisimpor-
tant information, State and local governments often
impose their own registration requirements or con-
duct their own inventories. New Jersey and Mary-
land have completed statewide inventories; Penn-
sylvania, California, and Denver require registra-
tion. These activities, when undertaken by individ-
ual States, are costly and time-consuming for both
jurisdictions and industry.

To determine what alternative data resources exist
at the Federal level, OTA examined current data-
bases. Only one Federal multimodal database ex-
ists—the Commodit, Transportation Survey, main-
tained by Bureau of the Census. For a summary of
the surveys of data resources on commodit, flow,
see table 1-5. The nine regional divisions used in
the national databases are shown in figure 1-4. High-
lights of the commodit, flow analysis performed by
OTA contractors include the following:

« Truck transport accounted for more than 60
percent of al hazardous materials transport (ex-



Table 1-5.—Commodity Flow Databases

Commodity Conversion
Databases Kept by Years Modes codes table Strengths Weakness/drawbacks
Commodity ~ Transportation Bureau of the 1977 All 5-digit STCC Yes « Multimodal . Only 5-digit level of commodities
Survey (CTS) Census « Consistent selection procedure for all « No hazardous materials flags
sample data points for all modes . Only shipments from manufacturing
« Cross-checked against the census of sites to first destinations
manufacturers . Only “principal” mode is reported
Truck Inventory and Use Bureau of the 1977, 1982 Highway Simple classes No « Covers all trucks used in the United  « No flow data
Survey Census States . Only rudimentary commodity infor-
. Contains hazardous materials-related mation
data items . Tractor database, not a trailer data-
. Sample biased toward heavy trucks base-reflects tractor use, not trailer
use
Motor Carrier Census Bureau of Motor Most recent Highway Hazard classes No Comprehensive listing of carriers and « No flow data
Carrier Safety, 5 years truck fleet operators . Mileage and fleet size data are
FHWA sparse
TRANSEARCH, FREIGHTSCAN,  Consulting firms Varies Al Varies, up to Yes Cross-checked against other produc- - Truck flows predominantly based
etc. 7-digit for rail tion/consumption data on the CTS data (see above)
. Melding of the best available for . Not in the public domain
each mode
National Motor Truck Database  Consulting firms 1977 to Highway Varies, up to Yes, where « Focuses on long-distance highway . Purposely excludes short-haul
present 7-digit STCC commodity code flows truck movements, especially in the
is provided . True flow data Northeast
« Describes the vehicle used to carry « Not in the public domain
the commodity
Wayhbill File Interstate At least past Rail, TOFC/COFC 7-digit STCC Yes . Well-organized sample (1 « of all . Not all hazardous material flows
Commerce 12 years rail flows use the special Hazardous
Commission . Database is consistent enough to Materials STCC
allow trend analyses
. Contains some routing information
Waterborne Commodity Army Corps of At least 12 Water, domestic 4-digit WCSC Only to a limited . “100%” sample of all vessel . Only 163 commodity codes in ail,
Statistics Engineers years and international code extent movements so level of detail is weak
. Complete routing information « Conversion table has some incor-
rect cross-references
TRAIN I Association of Current Rail, TOFC/COFC 7-digit STCC Yes + “100%” data on all movements for . Not specifically designed to record
American participating  railroads car movement histories
Railroads . Routing information « Not in the public domain
Hazardous Waste Shipment States, for EPA  Varies Primarily highway  Either EPA codes No + “100%” sample of ail hazardous . Many States do not computerize

Data

or OHMT

waste shipments
. Actual flow data

the data

« No consistency to commodity code
usage

« No routing information

ACRONYMS” EPA = U.S Environmental Protection Agency, FHWA = Federal Highway Administration;OHMT = Office of Hazardous Materials Transportation, Research and Special Programs Administration;STCC = Standard Transportation Commodity
Code; TOFC/COFC = trader on flatcar (piggyback)/contamer on flatcar, WCSC = Waterborne Commerce Statistics Center (U S Army Corps of Engineers)

SOURCE: Office of Technology Assessment
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Figure I-4.— Regions Used in This Analysis

_ m— . ; wry .
Alaska and Hawaii
A&H
h 4

X

SOURCE: Office of Technology Assessment.

eluding pipeline) in 1982. Gasoline shipments These activities provide useful information on re-
accounted for almost half of the total truck gional flows of hazardous materials transporta-
tonnage. tion, if carefully analyzed, and a sound basis for

+ The average trip length for gasoline trucks was additional State or local commodity flow data col-
28 miles, making them predominantly local and lection. OTA experience in analyzing Federal
intrastate. The average trip length for trucks databases for this report establishes that addi-
hauling chemicals was 26files, making these  tional Federal data is unnecessary, that data in-
trips regional and more likely to be interstate. tegration is not a significant technical problem,

+ About 90 percent of truck shipments anéra- and that comparative data on commodity flow can
regional, as are a high proportion of rail and  be developed.
water shipments.

+ The three regions with the greatest concentra- City officials and planning personnel have been
tion of shipments are West South Central, Mid- the most vocal in expressing to OTA a need for a
dle-Atlantic, and South Atlantic (see figure national commodjflow data resource. Although
1-4), with North Centrahotfar behind. an annual printed summaroduced by DOT is

most frequently mentioned as an appropriate for-

mat, some requests have been made for a real-time
notification system for especigdilazardous ship-

While these data ariestructive in the aggregate,
they give State and local planners only some of the

information they want about their transportation 1 aonts. However, emergency response officials con-
networks. sulted by OTA generalprefer to do local inven-
OTA finds that Federal data-collection activi- tories and transportatiogurveys to ensure that their
ties are numerous and diverse, each providing mo-personnel are prepared for any eventuality. They
dal transportation data of varying completeness. point out that annual summaries describe only last
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year's shipments and that detailed real-time infor-
mation would he overwhelming to track and use-
less for planning and preparedness.* AS One fire
chief said: “What am | supposed to do? Follow the
truck around waiting for an accident to happen?”
On the other hand, a few local officials and plan-
ners want real-time tracking of hazardous materi-
als shipments and have called for the development
by DOT of a publicly accessible database to pro-
vide this information. *

A real-time data system is probably the only way
to keep abreast of shipments. Many hazardous ma-
terials orders at-e for truck delivery within 36 hours
or less, while other shipments are seasonal, related
to agricultural or manufacturing cycles. Finaly for
economic reasons, customers may change supply
sources overnight, rendering periodic data collec-
tion instantly obsolete. However, the technologi-
cal groundwork for a system to track hazardous
waste shipments, which represent less than 1 per-
cent of hazardous materials shipments, in real time
has been developed by a private firm, although the
system has not been tested in operation. Even if the
technical difficulties for implementing such a sys-
tem for all hazardous materials could be resolved,
the cost has been estimated to be more than $100
million.” Online telephone access to real-time in-
formation on all hazardous materials shipments
ils r&either feasible nor cost-effective, OTA con-
cludes.

OTA finds that although no current Federal re-
source can provide shipment information with the
specificity desired by State and local jurisdictions,
annual DOT summaries of aggregate regional
shipments could provide useful regional and State
commodity flow data. However, while develop-
ment of a real-time database to track highly haz-
ardous shipments only is technically feasible, its util-
ity for emergency response is questionable. Finally,

#U S, Congress, Office of Technology Assessment, Transportation
of Hazardous Materials: State and Local Activities, op. cit., ch. 4.

PThomas Hawkins, Ir., Chief, Arlington County Fire Department,
Avrlington, VA, personal communication, January 1986.

*The National League of Cities (NLC) has retained in its transpor-
tation positron paperarequest for a U.S. Department of Transporta-
tion report on commadity flow. Barbara Harsha, NLC transportation
staff, personal communication, January 1986.

TJohn Multholland, Source Data Network, personal communication,
November 1985.

OTA concludes that locally conducted data col-
lection, such as hazardous materials facilities in-
ventories and transportation surveys, is useful and
has value beyond the data it produces. The proc-
ess of gathering information provides data for
planning and emergency response purposes and
has the additional benefit of acquainting the con-
cerned parties with each other and with the haz-
ardous materials transportation in their areas.
Some Federa financia assistance for State data col-
lection is available through existing grant programs.
Community right-to-know laws are useful took for
State and local governments in obtaining data, and
national right-to-know legislation would bolster im-
plementation of such laws where industry resistance
remains.

If Congress chooses to provide support for data
gathering, several options are available. DOT could
be required to exercise its authority under 49 CFR,
Section 1805(b) and develop aregistration program
for hazardous materials shippers, transporters, and
container manufacturers. OTA finds that a regis-
tration program would provide DOT with essen-
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tial information about the community it regulates
and with general commodity flow information
that could be helpful to State and local jurisdic-
tions. DOT needs the information such a program
could provide to help set priorities for rulemaking,
research, and enforcement actions. A modest regis-
tration fee could be imposed to cover costs of ad-
ministering the program.

In addition, Congress could require DOT to inte-
grate, analyze, and report annualy on trends from
relevant Federal databases kept by the modal ad-
ministrations and the Bureau of the Census. For this
effort to be effective:

- the collection of data on truck movements
would need to be improved;

- cross-reference keys or bridge tables for the com-
modity codes used by different agenciesand in
49 CFR would need to be created, or each agen-
cy might be required to use acommon code for
commodities; and

- sufficient funds would have to be alocated to
support the effort. OTA estimates that the
equivalent of one man-year of effort, between
$75,000 and $100,000, would provide a mod-
est start.

A summary of the commodity flow data devel oped
in comparison to DOT accident datain the required
annual report to Congress would be useful.

Spill and Accident Data

By law, RSPA must report to Congress annually
on the safety of hazardous materials transportation,
a requirement that, at a minimum, necessitates good
records of hazardous materials accidents and spills.
A complete safety analysis would also require some
reliable estimates of the total amounts of hazard-
ous materials shipped annually by each mode, but
as pointed out above, that information is not
available.

Hazardous materials incidents or releases,* defined
as any unintentional release during” interstate trans-
portation, loading, unloading, or temporary stor-
age related to transportation, must be reported to

*Releases are referred t. as incidents in 49 CFR reporting regula-

tions. The other release and accident databases studied by OTA all
have different definitions of an incident. For the sake of clarity, all
Research and Special Programs Administration incidents will be called
releases in this report.

RSPA in writing within 15 days. The written reports
serve as the basis for the HMIS, the sole DOT data-
base specifically on releases, casualties, associated
damages, and related information on the material,
container, cause, and location of the release. All rail,
highway, nonbulk water, and air releases occurring
during interstate commerce are supposed to be re-
ported on the RSPA Form 5800.1; intrastate high-
way and bulk marine transport are significant omis-
sions.

Numerous modal hazardous materials release and
accident reporting systems had been developed prior
to 1971, when HMIS became the official recordkeep-
ing system for release data. The Coast Guard, the
National Highway Traffic Safety Administration,
FRA, and BMCS, continue to require reports of mo-
dal accidents. Coast Guard reporting requirements
are particularly extensive, and most water releases
are reported to one or another of the Coast Guard
systems rather than to RSPA. In addition, carriers
are required to make an immediate telephone re-
port to the National Response Center (NRC), staffed
24 hours a day by the Coast Guard, when a release
has resulted in serious consequences, such as a fa-
tality or property damage over $50,000, as a direct
result of the hazardous material.” NRC has two
24-hour toll-free telephone lines to receive notifica-
tions, and several other linesto relay calls to emer-
gency response agencies. Carriers involved in a release
sometimes telephone CHEMTREC, a chemical emer-
gency center maintained by the Chemical Manu-
facturers Association. CHEMTREC is required to
notify NRC of significant releases; however, a call
to CHEMTREC does not fulfill the RSPA written
reporting requirements. Despite this, the CHEMTREC
toll-free telephone number is the only telephone
number given in DOT’s Emergency Response Guide-
book;* the NRC telephone number is not listed
there.

Telephone reports received by NRC are logged
every evening into a computer at the DOT-Trans-
portation Systems Center (TSC), where the infor-
mation is retained and managed by RSPA. Never-

*49 CFR,171.15.

*Th,Emergency Response Guidebook, developed and widely dis-
tributed free by the U.S. Department of Transportation (DOT), gives
basic hazard and first response information for hazardous materials reg-
ulated by DOT.
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theless, RSPA does not include most water releases
reported to NRC in its annual report.

Although release reporting is a regulatory require-
ment, OTA found evidence that the compliance rate
islow. The incentive for reporting as required is to
avoid the possibility of a civil or criminal penalty;
these can include fines ranging up to $25,000 and
prison terms of up to 5 years. DOT policy requires
consideration of the violator's ability to pay when
penalties are assessed. When violators are penalized,
the penalty level is frequently too low to deter fu-
ture violations, because the costs of compliance are
greater than those of potential penalties. Thus, some
operators consider penalties to be an occasiona cost
of doing business. *

To assess the completeness and accuracy of the
HMIS, OTA contractors compared it with relevant
Federal modal databases, NTSB data, and State data
resources. All of these data resources are available
to DOT, with many of them housed at TSC. Through
careful analysis of reports filed with DOT modal
agencies, OTA contractors were able to determine
whether or not hazardous materials were involved
in the reported accidents, although data for air ship-
ments are poor. Corrected for duplications and in-
complete reports, these comparisons showed that
for air and marine transport, the number of releases
is underrepresented in the HMIS by factors of 10
and 20, respectively. For rail and Interstate high-
way transport, the number of releases is underrep-
resented by factors of 3 and at |least 2, respectively.
Comparisons of damage estimates in the databases
lead OTA to conclude that annual damages are at
least 10 times the HMI'S figures, averaging more than
$160 million a year.*

OTA finds that RSPA has an incomplete record
of accidents and releases and has no document-
able idea of how much hazardous materia is
transported. Moreover, RSPA officials regard data
collection as a secondary function® despite its

*National Conference of State Legislatures, Hazardous Materials
Transportation: A Legislative Guide (Washington, DC: February 1984),
p. 36.

*The Research and Special Programs Administration reports for 1976
through 1984 included 79,257 incidents resulting in $144,751,240 in
damage. OTA calculations adjust this to 178,683 incidents resulting
in $1.47 billion in damage for the 9-year period.

¥Sherwood Chu, Deputy’ Director, Office of Hazardous Materials
Transportation, Research and Special Programs Administration, U.S.
Department of Transportation, personal communication, March 1986.

Photo credit: National Transportation Safety Board

Under DOT reporting requirements, releases occurring
during bulk marine transport of hazardous materials
are not included in the HMIS.

importance to risk, hazard, and regulatory analy-
sis and to planning for technological and indus-
trial changes. The HMIS is currently an inadequate
database. It misses numerous releases recorded in
other Federal databases because releases occur-
ring during intrastate highway and bulk marine
transportation need not be reported, the report-
ing requirement is not enforced, and no effort is
made to gather accident data other than that re-
ported on Form 5800.1. Augmenting and improv-
ing HMIS need not be extremely costly.

OTA analyses of flow and accident data indicate
that relatively few of the HMIS data can be used
as indicators, and that a major accident in any sin-
gle year or on any mode can skew the data signifi-
cantly. However, when combined, current Federal
accident and release databases provide more com-
prehensive information on the dimensions of haz-
ardous materials transportation safety problems.
Data results from HMIS that appear to be reliable
and are corroborated by other sources include the
following:

. the majority of the releases occurred on the
highway mode, and most occurred during load-
ing and unloading, rather than over the road;

. corrosive substances have the highest acciden-

tal release rate;
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+ gasoline truck accidents and releases are the
most numerous and cause the greatest dollar
damage; and

« human error, including speeding and other ba-
sic traffic violations, isthe leading cause of re-
leases and accidents.

Since trucks carry more hazardous tonnage annu-
aly than ai other modes together, and there are
many more trucks than other vehicles or vessels,
the preponderance of truck-related releases is not
surprising. A California study, being conducted for
the State legislature, compared three separate data-
bases and determined that atleast 500 releases oc-
cur annually on the State highway system alone,
excluding the city streets. Furthermore, the study
showed that driver-related factors were the most sig-
nificant contributory causes in over 50 percent of
the accidents.” These results imply that addressing
issues such as driver qualifications, training, and per-
formance isessential for safety improvements.

In addition, the data show that reported accidents
involving hazardous materials more frequently in-
volve common carriers than private carriers and that
they occur more often in Pennsylvania, Ohio, Illi-
nois, and California than in other States. Memphis
has the highest release rate for the air mode, reflect-
ing the fact that it is a magjor air freight hub.

The intent of the HMTA clearly indicates the
need for an adequate annual summary of the safe-
ty of hazardous materials transportation, making
improvement to the HMIS an urgent issue. Con-
gress could require DOT to extend accident re-
porting requirements to all hazardous materials
spills over a certain threshold whether they oc-
cur during interstate or intrastate transport and
regardless of mode. Furthermore, a coordinated
nationa spill reporting center, with reporting pro-
cedures and common data report fields that must
be implemented by all Federa agencies, could be
designated. The DOT National Response Center
or the HMIS staff at RSPA provide natural homes
for this coordinating role. Moreover, if formats in-
cluding common data fields were decided on, acci-
dent reports collected at the State level could be sub-
mitted periodicall,to the regional DOT or EPA
office. The regional Federd offices could provide an-

“Linda Turnquist, Analyst, California Transportation (CALTRANS),
personal communicatiori, March 1986.

nual updates to the national center. Several regional
EPA offices already work with the States in their
regions and have good computerized reporting sys-
tems. Reporting requirements need to be more strict-
ly enforced, and release reports should be cross-
checked at the regional level for accuracy and com-
pleteness before being submitted to a national data-
collection center.

DOT could be required to document, in its an-
nual reports to Congress on the transportation of
hazardous materials, accidents by State, container
types, mode, and cause. Activities now underway
at DOT to improve the RSPA spill report, Form
5800.1, and to coordinate with modal administra-
tions to develop common data fields that are less
open to subjective interpretation, should make the
form reflect more accurately the causes and details
of the spill. Congress might wish to require display
inthe DOT Emergency Response Guidebook of the
toll-free number for the national report center as
the place to call for reporting accidents.

Containers

The Federal regulatory standards for containers
used to ship hazardous materials are comprehensive,
requiring that the packaging be adequate to prevent
release of its contents during transportation. |ndeed,
standards for containers for highly radioactive ma-
terials are set to ensure the packages withstand se-
vere accident conditions without a dangerous radio-
active release. To determine the adequacy of the
containers used for transportation, OTA studied the
accident and release records for the containers, the
modal characteristics affecting the choice of contain-
ers, and the regulations governing them. The exam-
ination included the unique container issues asso-
ciated with the transportation of radioactive materials,
including spent nuclear fuel, as well as packaging
for more familiar hazardous materials such as chem-
icals, petroleum products, explosives, and poisons.

Containers for Radioactive Materials,
Especially Spent Nuclear Fuel

About 2.8 million packages of radioactive mate-
rials are shipped annualy, representing between 2
and 3 percent of the Nation’s annual hazardous ma-
terials shipments. About two-thirds of these ship-
ments are for medical purposes, with the balance
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for industrial and research activities and the nuclear
fuel cycle* * About 7 percent of all shipments are
classified as wastes, with the vast majority being low-
level wastes. *

While the primary Federa regulatory responsibil-
it,for shipments of radioactive materials lies with
DOT, NRC and DOE also have specific responsi-
bilities. Under its authority, DOT has issued regu-
lations covering all aspects of transporting radioac-
tive materias, including the containers, the mechanical
condition of the transportation vehicles, and the
training of personnel, as well as the routing require-
ments, package labels, vehicle placards, and ship-

ping papers.

Under a Memorandum of Understanding, NRC
and DOT cooperate to regulate containers for radio-
active materials. NRC, under its own legislative au-
thority, is responsible for regulating, reviewing, and
certifying the packaging and certain transportation
operations for shipments of fissile and radioactive
materials that must be packaged in very secure pack-
ages, called Type B containers, when such shipments
involve NRC licensees.”

DOT sets regulations for all other packaging for
radioactive materials in consultation with NRC.
NRC approval of routes is required for shipments
needing physical protection during transport to pre-
vent theft or sabotage, but the routes chosen must
be compatible with DOT regulations.

DOE has authority under DOT regulations (49
CFR 173.7) to approve the packaging and certain
operational aspects of its research, defense, and
contractor-related shipments of materials requiring
Type B packages, athough DOE is required to use
standards and procedures equivalent to those of
NRC. 1t isin the procedura areas and instances
where DOE has chosen to exercise its authority

*Shipments associated with nuclear power account for one-twentyfifth
of all packages of radioactive materials shipped annually.

¥Harold S. Javits, et al., Transport of Radioactive Material in the
United States, SAND84-7174 (Albuquerque, NM: Sandia National Lab-
oratories, April 1985).

PU.S. Environmental Protection Agency, “Sources, Amounts and
Characteristics of Low-Level Radioactive Solid Wastes,” Low-Level Ra-
dioactive Waste Management, EPA 520/3-79-(X)2 (Washington, DC:
May 1979).

MeTransportation of Radioactive Materials: Memorandum of Un-
derstanding,” Federal Register, vol. 44, No. 128, July 2, 1979. Among
the 23,000 Nuclear Regulator,Commission licenses are manufacturers
and users of radiopharmaceuticals, 0il exploration companies, and nu-
clear utilities and their supply industries.

to use containers and procedures other than those
certified by NRC that the greatest conflict be-
tween DOE and the States has arisen. For exam-
ple, officials from New York and New Jerse, were
outraged to learn in July 1985 that DOE had planned
to use a cask that had not been certified by NRC
for nuclear waste shipments from Brookhaven Na-
tional Laboratories on Long Island.

Finally, DOD has separate authority for its radio-
active shipments, similar to that of DOE. Three dif-
ferent Federal agencies thus can set standards for
shipments of highly radioactive materials, two of
them are shippers as well.

U.S. regulations for containers used for radioactive
materials transportation are based on internation-
aly accepted performance standards. International
regulations and standards divide the materials to
be shipped into three categories, based on their ra-
dioactivity levels:*

+ low hazard or very low levels of radioactivit,
requiring “strong tight” containers,

« somewhat higher levels of radioactivit, requir-
ing secure containers called “Type A* packages,
and

- fissile materials and those with very high levels
of radioactivity requiring exceptionaly durable
containers caled “Type B* packages.

Federa regulations limiting the radioactive contents
for the commonly used strong tight and Type A con-
tainers are set on the assumption that the containers
might break open in an accident and release some
of the contents. In contrast, Type B packages are
required to be sufficiently strong to withstand se-
vere accident conditions, thus providing for safet,
largely independent of procedural and other con-
trols on the shipment. To assure that Type B pack-
ages are adequately designed, constructed, handled,
and loaded to protect public health and safety, NRC
must approve and certify container designs and
make certain that quality assurance procedures are
implemented for their manufacture, operation, and
maintenance. A summary of radioactive materials
and packaging types appears in box 1A.

While Type B packages are the first and most im-
portant device for public protection, additional reg-

*International AtOMIC ENErgy Agency, Safety Series 6, 1985, now
contains a fourth category called “surface contaminated object” which
1s under consideration to become a U.S. category.
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ulations and requirements for transportation gpf NRC inspection and monitoring depends on the
spent fuel have been developed. NRC monitors th&pectors’ judgment and confidence in the shipper’s
quality assurance programs of its licensees and gifility assurance programs, training procedures and
quires operational checks, such as leak tests, fortiBeoughness in following procedures. *NRC also
containers prior to each use. NRC checks for com- _ _

pliance with regulations at its licensees’ facilities, 3§Jqﬂafa?]$ﬁ|q|gf%-s- %QngrgﬁTSA?}‘%cr?( grfloTce)(r:]hrl]\?Iu%?gar ASIS\7ISZ
. . . H ment, roceedl — C
its inspectors are on hand to monitor_the beginriggz s PackaginSTechnoIogyr,]’ unpublished typeicript, Feb. 8, 1985,
of any spent fuel shipping campaign. The stringepc]42.
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conducts routine transportation checks for compli-
ance with regulations, and in the period from July
1983 to June 1985, inspected more than 300 ship-
ments of spent fuel.® As an added precaution,
some States through which spent fuel shipments pass
require inspection of shipments by State personnel
as well.

NRC also requires that the governors of affected
States be notified in advance of commercia ship-
ments of spent fuel and certain other highly radio-
active materials. The information must include the
shipper’s name, a description of the material, and
estimates of times of arrival at State boundaries.
DOE notification procedures are much less explicit,
and friction with many States has resulted from this
departure from NRC procedures. Moreover, certain
shipments that involve national security are exempt
from the prenotification requirement.

Both DOT and NRC have the authority to im-
pose fines for violations of regulations. However, the
efficacy of the enforcement efforts of both agencies
has been the subject of severe criticism. The level
of NRC inspection is less a concern than the reli-
ance placed on the judgment of individual inspec-
tors and shipping company personnel. The process
provides few outside checks,”a situation which
under adverse circumstances could have potentially
disastrous consequences.”Quality control during
cask construction, maintenance, and operational
checking, and vehicle operations during loading,
transportation, and unloading reguires vigorous,
constant scrutiny to minimize risk and chances of
an accident due to human error.

Because shipments of spent fuel, which are made
by both rail and trucks, are of special public con-
cern, Congress expressed particular interest in the
adequacy of the regulatory standards that must be
met by Type B containers. OTA analyzed these
standards and shipping procedures in detail. Such
shipments represent less than 0.001 percent of the
total number of annual hazardous materials ship-

% Alfred Otella, Office of Inspection and Enforcement, U.S. Nuclear

Regulatory Commission, “NRC Inspection Activities on Recent Ship-
ments of Spent Fuel 1983 to Present, ™ unpublished typescript of speech
presented at the Spent Nuclear Fuel Transportation Seminar, Chicago,
IL, Aug. 1, 1985.

¥Union of Concerned Scientists, Safety Second: A Critical Evalu-
ation of the NRC's First Decade (Washington, DC: February 1985),
ch. 4, especially.

¥Ibid., p. 155.

]

Photo credit: Transnuclear, Inc.

Personnel oversee the loading of the TN8 spent fuel
cask, with a capacity of three fuel assemblies,
onto a truck bed.

ments, and the probability of an accident involv-
ing spent fuel is very low, The potential conse-
guences must be based on technical estimates since
no actuarial record exists for such an accident. Cur-
rently, somewhere between 100 and 300 shipments
of spent fuel occur annually, as utilities shift stored
spent fuel from filled cooling pools at one site to
other storage pools, or as industry and DOE or
DOD move fuel either for storage or research.

Type B Containers for Spent Fuel

The basic criteria for Type B packages, established
in 1946 based on recommendations by the National
Academy of Sciences, have been adopted by the In-
ternational Atomic Energy Agenc,and 53 nations.
Current NRC regulations provide a set of perform-
ance criteria for the packages, rather than specific
design requirements. These remove the need to pre-
dict specific accident circumstances and provide a
set of engineering test specifications for impact,
puncture, temperature, immersion, and leak tight-
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ness that encompass the types of conditions that
could occur in an accident.

The most widely recognized Type B containers are
the casks for transporting highly radioactive, spent
nuclear fuel. Current casks are 10 to over 20 feet
long and are constructed of two concentric, welded,
stainless steel shells, each typically 1 to 2 inches
thick, enclosing a gamma radiation shield of lead
or depleted uranium metal and water or other hy-
drogenous material as a neutron radiation shield.
These casks were designed to contain and ship spent
fuel that had been removed from the reactor 4 to
5 months previously and that was till relatively
radioactive. Potential technical improvements to the
casks are examined as a normal part of international
research and development and have been a focus
of DOE- and NRC-funded research over the years.

The NRC cask certification process is, of neces-
sity, painstaking and time-consuming. The proven
safety record of NRC-certified casks, however, pro-
vides a degree of public confidence in casks. OTA
finds that technical evidence and cask perform-
ance in service indicate that NRC performance
standards yield spent fuel shipping cask design
specifications that provide for avery high level
of public protection—much greater than that af-
forded in any other current hazardous materials
shipping activity. However, meticulous adherence
to the designs and specified procedures during
cask manufacture and to required safety proce-
dures during loading and transport are critical fac-
tors in ensuring public and environmental safety.
Transportation accidents involving shipments of
spent fuel will inevitably occur. However, OTA con-
cludes that the probabilit,of an accident severe
enough to cause extensive damage to public health
and the environment caused by a radiologica re-
lease from a properly constructed cask is extremely
remote. OTA further finds that fruitful areas for
improvements in the overall safety of spent fuel
transportation are to be found in the institutional,
procedural, and operational controls and arrange-
ments, such as quality assurance and quality con-
trol measures; maintenance activities; operator,
handler, and driver training; and inspection.”

¥This aspect was a persistent theme in both the OTA workshop
and advisory panel meetings; see for example Richard Cunningham,
Nuclear Regulatory Commission, in U.S. Congress, Office of Tech-
nology Assessment, “Transcript of Proceedings-Transportation of Haz-
ardous Materials Panel,” unpublished typescript, June 27, 1985, p. 230.

Finally, OTA finds that continued research is
needed in certain technical areas to determine
where safety improvements could be effective.
Such research needs include: the interface be-
tween the carrying vehicle and the casks, such as
tiedowns and fasteners; additional and ongoing
evaluation of real accident stresses as compared
to those specified by the current regulations; and
methods of extending accident modeling capabil-
ities to encompass accidents more severe than
those currently incorporated in the models.

Future Spent Fuel Shipments Under
the Nuclear Waste Policy Act

Under the provisions of the Nuclear Waste Pol-
icy Act (NWPA) of 1982, DOE will take title to spent
fuel from commercial utilities and be responsible for
its movement, storage, and disposal, starting in 1998.
DOE has established the Office of Civilian Radio-
active Waste Management to plan and prepare for
these activities.

As there will be some 90,000 spent fuel assemblies
in U.S. spent fuel pools by that time,” DOE may
be responsible immediately for a number of ship-
ments to a repository or monitored retrievable stor-
age facility. Depending on the type and carrying
capacity of the casks ultimately constructed and cer-
tified for these shipments, DOE estimates that ap-
proximately 250 rail and 725 truck shipments will
be required annually to move spent fuel from re-
actors in the eastern half of the country to a moni-
tored retrievable storage facility or repository .41 For
NWPA shipments, DOE has agreed to meet DOT
and NRC safety and security requirements in effect
at the time and will use only transportation casks
that have received an NRC certificate of compli-

42

ance.

“George Russ, Atomic Industrial Forum, Bethesda, MD, personal
communication, 1985. See also U.S. Congress, Office of Technology
Assessment, Managing the Nation's Commercial High-Level Radio-
active Waste, OTA-O-171 (Washington, DC: U.S. Government Print-
inﬂ Office, March 1985), p. 28.

U.S. Department of Energy, “Environmental Assessment for a
Monitored Retrievable Storage Facility,” Monitored Retrievable Stor-
age Submission to Congress, vol. 2, RW0035, review copy, unpublished
manuscript, p. 2.23.

#U.S. Department of Energy, Office of Civilian Radioactive Waste
Management, Office of Storage and Transportation Systems, “Trans-
portation Institutional Plan,” unpublished internal review draft man-
uscript, Mar. 3, 1986, pp. 3 and D-57.
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A new generation of casksis being designed and
tested and will be employed to move spent fuel to
anational repository under NWPA. Although they
must meet the same performance standards as cur-
rent casks, the new casks are likely to have some-
what different physical characteristics from those of
the current casks, because they will be designed to
hold older, less radioactive spent fuel. It isthus likely
that the next generation of casks will carry the max-
imum possible number of spent fuel elements within
weight and safet, limits, to reduce the number of
shipments necessary. Innovations in materials and
design have yielded nodular cast iron and mono-
lithic steel casks now used in Europe. Some of these
designs have been submitted to NRC for certifica-
tion and are undergoing testing.

DOE is a'so examining the possibility of employ-
ing very large capacity dual-use casks; these offer an
opportunity to minimize both the number of ship-
ments and the handling of the spent fuel. Once the
fuel has been removed from the reactor and placed
in dry, onsite storage in these dual-use casks, the
handlin,and worker-exposure risk would be re-
duced if the same casks could be used to transport
the spent fuel to a repository. However, the NRC-
specified test conditions for casks used for transpor-
tation are more stringent than those for storage
casks, and although NRC has pending applications
for certification of two such casks, none has yet been
certified for both purposes.”

Moreover, questions will need to be answered
about the effects of lengthy onsite storage on the
casks' integrity during transportation and on the
effects of the large, heavy casks on the stability of
the carrying vehicles, whether truck or railcar. The
weight would not be a concern if barge transporta-
tion were used, but the increased turnaround time
required for reusable casks by sower barge travel
is an economic trade-off that must be considered.

OTA concludes that once the new casks for
NWPA shipments have been developed, and have
met NRC certification requirements, full-scale
demonstration tests could assist in gaining a level

*U.S. Department of Energy, Office of Civilian Radioactive Waste
Management, Annual Report to Congress, DOE /RW-0004/2 (Wash-
ington, DC: March 1986), p. 23.

of public confidence. So that their concerns are
addressed, organizations and individuals critical
of the current transportation procedures should
be included in planning for atest. An extensive
public information program would be important pri-
or to the test to help affected Indian tribes, public
officials, citizens, and safety and emergency person-
nel understand, to the degree possible, the techni-
cal background for the test.

However, considering the technical complexities
of the issues, it is wise to be realistic about the ex-
tent to which a full-scale cask accident demonstra-
tion would increase public understanding. A well-
planned, constructed, and staged full-scale demon-
stration could prove persuasive to many, but no ac-
cident demonstration can show all the possible
events for all conceivable accidents.”

Currently, relations between and among Federal
agencies, the nuclear container industry, the nuclear
power industry, and State and local governments
are strained, as the country struggles to come to grips
with the need to dispose of nuclear wastes in a safe
manner. The level of public apprehension about
shipments of spent fuel requires carefully coordi-
nated programs to address public concerns. Sensi-
tivity to public concerns and programmatic coordi-
nation have heretofore not been outstanding at
DOE, which will be responsible for NWPA ship-
ments. The technical specifications for the shipping
casks are difficult to explain and comprehend, and
the stringency of the standards for ensuring spent
fuel cask integrity is easily misunderstood. Indus-
try and government will do well to address such ap-
prehensions in a forthright manner. In the mean-
time, Congress might wish to require DOE to reduce
one area of public concern by agreeing to begin using
NRC-approved casks and notification procedures
immediately for its unclassified shipments. OTA
finds that the parts of the nuclear waste transpor-
tation process most in need of change are the in-
stitutional attitudes of DOE and NRC and their
interactions with the State and local governments
and the genera public. Comprehensive public in-
formation efforts are necessary to address con-
cerns about the level of safety provided by Fed-

#U.S. Congress, Office of Technology Assessment, “Transcript of
Proceedings—OTA Workshop on Nuclear Materials Packaging Tech-
nology,” op. cit., p. 81.
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eral regulations and cask specifications. Public
participation, outreach, and information activities
undertaken by the utilities that ship spent fuel regu-
larly provide useful models for programs that DOE,
as a future shipper, could develop.

State, local, and Indian tribal officials want to be
full partners with the Federal Government in the
NWPA transportation planning and decisionmak-
ing process. In November 1985, DOE sponsored a
workshop for State, tribal, and local officialsto de-
termine the extent and specific nature of their con-
cerns about DOE's plans for shipments of spent fuel
under NWPA. Such activities provide a forum for
airing and moving toward resolution of conflicts.
OTA concludes that additional meetings, spon-
sored jointly by DOT, NRC, and DOE, in coop-
eration with public interest groups, such as the
National Governors' Conference, the National
Conference of State Legidatures, the Internation-
a Conference of Mayors, and the National League
of Cities, are essential to informing the public and
improving intergovernmental coordination.

Containers for Hazardous Materials

The packaging or containers used for shipping
hazardous materials include tank trucks, railroad
tank cars, and barges, as well as bottles, boxes, and
drums. They are important factors in transporta-
tion safety. RSPA is responsible for issuing packag-
ing and hazard communication regulations for all
hazardous materials containers except bulk marine
containers, which are regulated by the U.S. Coast
Guard, and packaging for highly radioactive mate-
rials, for which regulations are developed by NRC.

DOT regulations apply to hazardous materials
containers of all sizes, with requirements generally
different, depending on whether the material is
shipped in bulk or in small packages. DOT marks
the dividing line between small (nonbulk) and bulk
containers at 110 gallons or 1,000 pounds. Small
packages of hazardous materials are carried by water,
rail, highway, and air in approved packaging in-
cluding drums, cylinders, boxes, cans, and bags.
Bulk packages generally do not travel by air.

OTA'’s research shows that hazardous materials
packaging generally has been adequatel, designed.
Although there are some problem areas, industry

often uses containers more sturdy than required by
DOT regulations for very high-hazard materials.

Bulk Packaging

Because accidents and releases in any mode have
a common source—human error—the safety records
for bulk transport b,the highway, water, and rail
modes differ, according to the opportunities for
error in each mode. Thus, more accidents, spills,
injuries, deaths, and property damage occur on
highways than on rail or water, in both absolute
numbers and accidents per ton-mile traveled,” and
more occur on rail than on water on a ton-mile ba-
gis, due to modal differences in the miles of network,
number of operators and individual shipments, traf-
fic dengities, and average speed.

Other factors affecting safety include: the extent
of coverage by and enforcement of Federal safety
regulations for the vessel or vehicle; the amount and
quality of training the vessel or vehicle operators
and loaders receive; the frequency of maintenance
and inspections of the vessel or vehicle; and finaly,
the coordination between the agencies responsible
for regulation, inspection, and enforcement activi-
ties. Table 1-6 presents a comparison of modal char-
acteristics for bulk shipping of hazardous materials.

Bulk equipment has a useful life of 20 to 30 years,
athough maintaining bulk vessels, tank cars, and
trucks to high standards can become expensive af-
ter the first decade. Because of this long life span,
thereis little incentive for industry innovation.
Changes to the regulations take years to implement,
both because the industries involved are economi-
cally hard pressed and do not welcome potentialy
costly changeovers, and because at least two DOT
agencies are involved in the decisionmaking proc-
ess. |n times of economic turmoil, such as the trans-
portation industries are now undergoing, fleets may
age and deteriorate.

Of the three modes of bulk hazardous materials
transport, the highway mode is the most versatile
and widely used, carrying over 55 percent of the an-

4 A ton-mile is th.product of the tons of material carried and the
distance carried in miles. For example, a truck with a load of 20 tons
that traveled 100 miles would have logged 2,000 ton-miles. Ten trucks
each carrying 2 tons and each traveling 100 miles would also have logged
2,000 ton-miles in the aggregate (each truck logging 200 ton-miles).
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Table 1-6.—Modal Characteristics of Bulk Shipping of Hazardous Materials

Highway Rail Water

Containers regulated by DOT* Most All All

Inspection or testing frequency Upon manufacture Upon manufacture Yearly*
plus every 5-10

years®
Commodity flow data* Very little Nearly complete Complete
Regulators and inspectors* RSPA, BMCS, FRA, RSPA, AAR’USCG, RSPA"
NHTSA'
Fleet size 130,000 cargo 115,600 tank cars 4,909 tank
tanks’ barges*
Fleet database’ Partial (BMCS) Yes, complete Yes, complete
(AAR) (ACofE)
Number of operators 260,000 26,000 45,000
Size of load (gals) 4,000-12,000 10,000-30,000 300,000-

600,000

e Sac table 1-4 for numbers of inspectors.

8rederal regulations cover the transportation of hazardous materials by rallcar, aircraft, vessel, and interstate transportation
by motor vehicle. Intrastate highway transport of hazardous wastes, hazardous substances, and flammable cryogenics in
portable tanks or cargo tanks is also covered (49 CFR 171.1). Unless a State has specifically brought intrastate commerce
under regulation, containers in such service need not meet any standards. The Department of Transportation does not know
the precise extent to which the States have extended the Federal regulations to intrastate commerce. Most gasoline trans-
port hy truck is intrastate and these shipments are a large percentage of the total hazardous materials shipments.
Cargo tanks must undergo an external visual examination every 2 years but generally do not have to be leak tested or pres-
sure tested. However, cargo tanks carrying chlorine must be pressure teeted every 2 years and tanks carrying compressed
gas (e.g., liquefied petroleum gas) must be pressure tested every 5 yeara; cargo tanks for flammable cryogenics are inspected
prior to each loading. Most tanks, however, are not ieak or pressure tested after they are built unless they have been out
of service for a year or more, had repairs or modifications performed on them, are operating under an exemption to the regu-
lations, or are used in an area of nonattainment of Clean Air Act standards for ozone. (49 CFR 177.624.)

CTank cars carrying some cargoes are tested more frequently. For example, tank cars carrying chlorine must be tested every
2 years. Also, the frequency of inspection of some tank cars increases to once per year after they are 22 years old. General
American Transportatign Corp., GATX Tank Car Manual, 4th Edition (Chicago, IL: 1979).

d46 CFR 31.10-15, and 31.10-17.

©Data On the identity @and amount of hazardous materials shipped over the highways i8 collected by the Bureau of the Census
every 6 to 7 years, however the quality and comprehensiveness of the data is poor. Records of 60 percent of all rail traffic
are kept by the Association of American Railroads (AAR). A record of 1 to 6 percent of all rail traffic is kept by the Interstate
Commerce Commission. Records of all origins and destinations of hazardous material cargo that travel on U.S. waterways

P kept by the U.S. Arm_\ﬁ Corp of Engineers (ACofE), .

The Research and Special Programs Administration (RSPA) develops and publishes regulations on the cargo tanks. The Bureau
of Motor Carrier Safety (BMCS) regulates in-use motor vehicles and drivers, and enforces regulations pertaining to tha manufac-
ture, marking, repair, etc., of cargo tanks. The National Highway Traffic Safety Administration (NHTSA) has responsibility
for the original manufacture of the vehicle.

UAAR establishes the basic technical specifications for tank cars and their running gear. After public rulemaking and com-
ment, RSPA adopts the final specifications in the regulations. Both AAR and the Federal Railroad Administration (FRA)in-
spect tank cars in rail service. Both AARand FRA inspect tank manufacturers.

hFor bulk vessels (tank ships and tank barges), the United States Coast Guard (USCG) establishes the reguiations, performs
the inspections, administers licenses, and specifies the design of vessels. RSPA sets the standards for intermodal portable

imnke that can be carried on container ships and_barges. .

Estimates from the 1977 Truck Inventory and Use SUrVey. Of these, 36,000 carry hazardous materials 25 to 49 Percent of the
time . 14,000 carry them 50 to 74 percent of the time, and 67,000 carry them 75 to 100 percent of the time.

Written communication with AAR. This I8 about 80 percent of the total number of tank cars.

kA, .i. Waterways Operators. This is the number of inland tank barges, most of which carry hazardous materials. There
are also a small number of ocean going barges and tankers that carry hazardous materials, but tank barges are responsible
for most inland_traffic.

Iwhile the Army Corp of Engineers (ACOfE) keeps track of the number of active and inactive vessels that may carry hazardous
materials in U.S. commerce, and the AAR’e UMLER file lists all tank cars by DOT specification that are in service, there is
no comparable database for the highway mode. Although Individual companies know how many and what types of cargo tanks
or Intermodal portable tanks they have, no single agency has an accounting of ali bulk highway vehicies nationwide.

MuQOperator” refers to the vehicie or vessel “driver.” The number of people driving cargo tanks (carving hazardous materials)
is estimated by assuming there are two drivers per cargo tank. Large Interstate private carriers often have three or more
drivers per vehicle, while other carriers typically have fewer. Information on the rail mode was obtained from AAR and on
the water mode from USCG. The number presented in the water mode represents all those licensed by USCG to operate
commercial vessels; most of these would not routinely be involved with hazardous materials.

SOURCES: Unless otherwise indicated in footnotes, Office of Technology Assessment, based on information from participants
of workshope and panel meetings or comments on draft reports.
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Inspections of vehicles and vessels can be performed by approval agencies recognized by DOT; the American Bureau
of Shipping, Lloyds of London, and Bureau Veritas are among the largest of these.

nual total hazardous materials tonnage. (See table Tank trucks (or cargo tanks) are the main high-
1-1.) The nature of the bulk trucking business is way carriers of bulk hazardous materials. Usually
different from that of the rail or water modes of bulk made of steel or aluminum alloy, tank truck capac-
transport in that there are many more carriers ofities range from about 2,000 to 9,000 gallons depend-
a wider variety, and many businesses are muching on the density, vapor pressure, and corrosive-

smaller than those typicgibund in the rail or

ness of the cargo. In some States, however, which

water mode. The carriers include private interstate allow higher gross weights, tank trucks may carry
carriers; large interstate common and contract car-up to 13,000 gallons, sometimes in double tanks.
riers; and small common, contract, and private in- Table 1-7 lists the main contemporary cargo tanks

trastate carriers. *

*private carriers transport commodities that they own, and the trans-
port is integral to their business. Common carriers are transporters
of freight for compensation; common carriers must accept all traffic
tendered to them that is within their operating authority (to the ex-
tent that they have equipment and drivers to do so). Contract car-
riers are transporters of freight by motor vehicle for compensation in
the exclusive service to one or more specific shipper(s) as authorized
by duly constituted Federal or State authority. This classification in-
cludes owner-operators under long-term lease to certified carriers.

built to DOT specifications and examples of com-
modities each of them may carry. Older tank trucks
built to outdated specifications may still be used to
carry hazardous materials, but all newly constructed
tank trucks must meet current specifications. These
prescribe the thicknesses of the bodies of the tanks,
pressure relief devices, manhole covers, gauging de-
vices, overturn protection, pressure test methods,
and the like.
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Table 1-7.—Cargo Tank Table

Cargo tank

specification  Types of commodities

number carried Examples

Mmc3oe . ... ... Combustible and’ flam- Fuel 011, gasoline
mable liquids of low
vapor pressure

MC307 ....... Flammable liquids, Toluene

poison B materials
with moderate vapor

diisocyanate

pressures
MC312....... Corrosives Hydrochloric acid,
caustic soda
solution
MC331....... Liquefied compressed Chlorine, anhy-
gases drous ammonia,
LPG
MC338....... Refrigerated liquefied Refrigerated
gases liquid, oxygen,
refrigerated liquid,
methane

SOURCE: 49 CFR 172.101 and 178.315 to 178.343.

Turnover of equipment is slow, and cargo tanks
generally go through severa tiers of owners. Large
private interstate carriers, often large petrochemi-
cal companies, have the resources to purchase new
equipment and maintain it well, They use their
trucks around the clock, 6 to 7 days aweek and find
it economical to retain tank trucks in their fleets
for only 8 to 10 years. Maintenance costs to keep
the vehicles up to their standards then become suffi-
ciently high that they sell the trucks to a common
carrier or to a jobber and buy new equipment.“In
contrast, the average tank truck in the fleet of one
of the country’s two largest common carriers is now
12 years old, because economic competition is so
fierce that, unable to afford major expenditures,
companies are keeping their equipment longer. A
second tier owner uses a tanker until it becomes un-
economical and then sells it to yet another owner.
This process continues despite the truck’s inevi-
table deterioration, partly because Federa hazard-
ous materials regulations do not generally apply
to intrastate motor carrier transport.”

*Clifford Harvison, National Tank Truck Carriers, and E.E.Eigen-

schenk, Shell Qil Co., personal communications, 1985.
“Hazardous wastes, hazardous substances, and flammable cryogen-

ics, and nuclear materials regulated by the Nuclear Regulatory Com-
mission, are the only hazardous materials regulated bv the Federal Gov-
ernment regardless of whether the commerce is intrastate or interstate,

see 49 U.S. C. 173.

OTA’s analysis shows that cargo tank trucks
transporting gasoline, about 49 percent of all haz-
ardous materials transported by tank truck, are
involved in accidents resulting in more deaths and
damages than al other hazardous materials acci-
dents combined. Trucks carrying chemicals repre-
sent about 20 percent of tank truck transport of haz-
ardous materids. Of the chemicals, corrosive cargos
have the highest accidental release rate per ton-
mile®and exert the greatest wear and tear on tank
trucks. In fact, one safety director told OTA that
his acid tanks were “. . . junk after 4 years. ”

Problems with all varieties of cargo tanks have
been studied by DOT over the past 10 years. Study
results show that many of the releases from cargo
tanks come from discharge valves, pressure relief
valves, and manhole covers, and that poor main-
tenance and inspection of the tanks contribute to
the problems. Many parts of a rulemaking proposed
b,DOT in September 1985 address these shortcom-
ings,” OTA finds that adoption of the proposed
changes calling for stringent and more specific
manufacturing standards, annual leak testing of
al cargo tanks, and stronger manhole covers on
gasoline tankers, will improve the performance
of cargo tanks. These actions, while not calling for
significant redesign, nonetheless directly address
many of the inadequacies uncovered in the DOT
studies,

Moreover, if registration were required at the time
of manufacture of each tank truck built to hazard-
ous materials specifications, subsequent inspections
could provide a means of identifying and tracking
equipment design and maintenance problems. Re-
lease and accident data for the highway mode would
be more useful if information regarding container
type and primary commodity carried were acquired
at the time of registration. Such records are currently
kept for bulk marine vessels and railroad tank cars.

Since the early 1980s, when railcars carrying cer-
tain hazardous materials began to be equipped with
shelf couplers, thermal insulation, and head shields,
no catastrophic hazardous materials rail accident has

*Abkowitz and List, op. ct.

#Notice of Proposed Rulemaking, Requirements for Cargo Tanks,”
Federal Register,U.S. Department of Transportation, Research and
Special Programs Administration, Materials Transportation Bureau,
Sept. 17, 1985.
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occurred, although there have been numerous ac-
cidents and releases. OTA’s data analysis shows that
corrosives have the highest accident and release rate
for commodities carried by rail. Many corrosives
such as sulfuric acid and caustic soda are carried in
tank car type 11 |IA—the tank car type appearing
most frequently in the HMIS. OTA concludes that
research to address thisissue isimportant. OTA did
not make a detailed study of bulk marine vesseals,
and the data analysis did not indicate technical
problems with bulk marine vessels warranting ur-
gent attention.

OTA finds that countermeasures to address
nontechnical issues are important for all modes.
Specia operator training specificaly related to haz-
ardous materials, and training for shipper and car-
rier personnel responsible for loading and unload-
ing, fastening, blocking, and bracing nonbulk loads,
could increase safety substantially. Congress might
consider mandating the development of specific
training guidelines, through a consensus process
utilizing shippers, carriers, and freight forwarders,
as well as government safety personnel, to take
advantage of existing expertise and resources.

Intermodal Containers

Intermodal (IM) tanks are metal containers that
hold 4,000 to 6,000 gallons and are surrounded by
ametal protective frame that can lock into specia
fittings on a truck chassis, arailcar, or in aship’'s
hold or airplane cargo bay. They are versatile and
efficient containers for substances that must travel
long distances by several different modes. The
United States has very few manufacturers of 1M
tanks, but rapidly growing numbers of these tanks
are being transported into and around this coun-
try, often over three different modes in a single trip,
as international trade increases. The tanks must be
registered by serial number with DOT, but regula-
tory responsibility for them and their carrying ve-
hicles is shared between RSPA and the modal ad-
ministrations. The poor interagency coordination
at DOT isaparticularly acute problem for adequate
regulation of the transport of these vessels.

The specific areas of concern are the types of chas-
sis used and the method(s) of securing IM tanks onto
truck chassis. DOT regulations permit securing the

frame of an IM tank to a flatbed truck chassis with
chains and hooks called J hooks—a fastening meth-
od of questionable reliability, as accident records are
beginning to document.

Few appropriate truck chassis for intermodal tank
containers are available in the United States. Most
of the chassis available in this country are deficient
either in length, securement devices, or overall de-
sign, which typically incorporates a high center of
gravity. Loaded portable tanks must be carried on
40-foot chassisin order to comply with bridge laws
that limit the vehicle weight per axle and per wheel-
base. However, only about 400 40-foot chassis in
this country have twist locks that positively secure
the portable tank to the center of the chassis, pre-
venting lateral or vertical motion, athough there
are severa thousand portable tanks available for
commercia use. ¥ Thus, most intermodal tank
containers now travel by highway on 40-foot flat-
bed trucks secured by chains, or on 20-foot chas-
sis, which often have proper securement devices, but
which violate road weight laws.”

In addition, few chassis are specifically designed
for intermodal tanks. A “low-boy” chassis, with a
centered flathed several feet lower than normal, low-
ers the center of gravity and makes the vehicle more
stable. Such chassis are used throughout Europe,
but there are fewer than 100 in the United States.
OTA finds that immediate and intensive study of
the motor vehicle chassis and securement meth-
ods for intermodal portable tanks is urgently
needed. The research should be conducted jointly
by RSPA, BMCS, and FRA. Congress might wish
to require that intermodal tanks travel only on chas-
sis that have twist locks that positively secure the
tank against vertical or lateral motion as an interim

step.

%G, Graham, President, Chemical Leaman Container Corp.,

eorge
agents for Sea Containers Inc., personal communication, October 1985.
*'George Graham, president, Chemical Leaman Container Corp.,
agents for Sea Containers Inc., a major owner, leaser, and transporter
of intermodal containers, has strongly advocated that intermodal tanks
not be allowed to travel on flatbed trailers secured only by chains.
Chains or chain binders allow for tank movement and make the vehi-
cle dangerously unstable. His comments were made at the first semi-
annual meeting of the Hazardous Materials Advisory Council, held
at Hilton Head Island, SC, Nov. 14, 1985, and reported by Laurie Brad-
ford in “Inexperience Poses Major Threat to Safety in Transport of
‘HM,” “ Traffic World, Nov. 25, 1985.
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Small Packaging

Because of the limited amounts of hazardous ma-
terial contained in small packages, releases gener-
ally do not have serious conseguences. Release re-
ports for small packages indicate that accidents occur
more frequently through mishandling or misuse of
the packaging, rather than because of container fail-
ure. Air carriers and the U.S. Postal Service reported
to OTA that many problems arise from unwitting
violations of regulations and mispackaged hazard-
ous materials.” OTA finds that stepping up pub-
lic information programs and industry compliance
training could improve safety.

Accident and release data are so incomplete that
thorough evaluation of the safety record of individ-
ual small package designs is impossible. Furthermore,
the regulations that govern the packages are lengthy
and complex, difficult to understand and follow, and
out of harmony with those of our international trad-
ing partners.

Performance standards, aready in international
use for small packages, are likely to be adopted by
DOT within the next few years, and the prospec-
tive changeover has been widely supported by most
of the affected parties. OTA finds that the new sys-
tern will simplify the regulations making compli-
ance with them easier, bring U.S. regulations into
greater conformity with those of our international
trading partners, and make packaging innovations
easier and faster to evaluate and implement.
Adoption of performance standards should reduce
the time required for the relatively small RSPA staff
to handle exemption applications and free them for
other functions such as data and trend analysis and
planning.

OTA concludes that collection of release data
for small packages needs to be improved and con
tinued, so that packaging deficiencies can be iden-
tified and remedied, and the adequacy of the per-
formance tests can be evaluated.

Defining Roles and Coordinating
Programs

Federal agencies with overlapping interests and
responsibilities need to coordinate common activi-

“Steve Gordon, U.S. Postal Service, personal communication, 1986.

ties and define transportation-related policies more
explicitly. OTA has identified several areas where
specific action would increase effectiveness.

Public concerns related to shipments of spent
nuclear fuel are focusing on transportation pro-
cedures and safeguards in addition to the contain-
ers for spent fuel. Congress might consider requir-
ing DOE, NRC, and DOT to work out notification,
State container inspection and other operating pro-
cedures, routing, and safeguard policies for NWPA
shipments in consultation with each other and in
conjunction with State and local officials. While
DOT and NRC both have regulatory roles and
DOE is an operating agency, the policies and ac-
tivities of all three agencies have a single impact
on public perceptions. Moreover, DOT, DOE, and
NRC might consider undertaking a joint public in-
formation program, using staff specialy trained in
discussing technical matters with audiences that
have widely varying values.

OTA aso found that interprogram coordination
within DOE has been sadly lacking, although re-
cently, efforts have been made to improve the situ-
ation. Staff in offices such as emergenc, response
and transportation often did not know each other
and were not familiar with each other’s programs.
Continued lack of coordination will hamper imple-
mentation of NWPA activities and any interagency
cooperative efforts.

Finally, Congress could take steps to promote im-
proved coordination within DOT and among Fed-
eral agencies. A standing coordinating committee,
perhaps under the umbrella of the National Re-
sponse Team, could be established with represent-
atives from each DOT modal administration, RSPA,
other Federal agencies such as EPA, NRC, DOE,
and FEMA, State and local governments, and in-
dustry. This committee might be required to meet
periodically to: define Federal agency missions and
roles in the transportation of hazardous materials,
coordinate Federal training programs, oversee the
development of national guidelines (described above),
set aregulatory agenda for interagency and inter-
agency issues, and oversee the coordination of com-
mon activities such as data collection and enforcement.

Subgroups could be formed to address areas of par-
ticular concern. More specificaly, DOT and EPA
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could be directed to develop a joint program to edu-
cate small businesses that generate and transport
hazardous wastes about DOT transportation re-
quirements and the compatibility of wastes and con-
tainers. With more than 60,000 small-quantity gen-
erators of hazardous wastes becoming subject to EPA
and DOT regulations, the potential for confusion
and use of inappropriate containers is immense.

Within DOT, intermoda agency groups could
coordinate far more closely. RSPA could take a more
aggressive role as DOT hazardous materias co-
ordinator for research and data-collection programs,

leaving modal operational details to modal admin-
istrations. Federa research on IM tanks is being
done separately by modal administrations, when it
is being done at al. FRA, for example, is conduct-
ing research on the dimensions of intermodal tanks
on trailers and flatcars using truck chassis that vio-
late over-the-road use in most States. Coordination
for multimodal research is essential if the work is
to be cost-effective. RSPA could act more effectively
as coordinator between the Federal Highway Ad-
ministration, BMCS, and FRA for this effort, to en-
sure that research results have practical value.
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Chapter 2

Data and Information Systems for
Hazardous Materials Transportation

Government agencies responsible for the trans-
portation of hazardous materials need data about
manufacturers, shippers, carriers, commodity flow,
and accidents to help them set regulations, plan for
accident prevention and emergency response, and
target enforcement efforts. The U.S. Department
of Transportation (DOT) has lead Federal respon-
sibility for the transportation of hazardous materi-
as, and many related databases are kept by the vari-
ous administrations within DOT.

Over the last 10 to 15 years the public has be-
come increasingly aware of the special environ-
mental and public health damage that hazardous
materials transportation accidents can cause. With
this awareness has come an understanding by State
and local officials that, while they have responsi-
bility for public safety in their jurisdictions, they do
not fully understand the local risk from the trans-
portation of hazardous materials. Moreover, there
is a pervasive feeling that Federal regulations and
programs do not take special local circumstances
into account and, in any case, may not provide an
appropriate and acceptable level of safety. These
jurisdictions require data about hazardous materi-
als transportation in their areas to help them estab-
lish regulatory, enforcement, and emergency re-
sponse programs that meet their needs.

The level of public knowledge about the amount
and destinations of hazardous materials traveling
in or near a jurisdiction is generally low, so it is
difficult for policymakers to assess risks for their
area. * Once officials realize this, often after a severe
hazardous materials emergency for which the juris-
diction found itself ill-prepared, they begin to look
for information. For example, a 1979 chemical plant
fire in downtown Memphis prompted the mayor to
initiate a planning and data-collection effort.

*For example, hazardous wastes and radioactive materials represent
only about 1 and 2 percent respectively of the hazardous materials
shipped annually. The health and environmental risks they present
may be matched or exceeded by those of many other commodities
shipped routinely, yet these two substances are most frequently the
subject of State and local restrictions.

Photo credit: National Transportation Safety Board

Information gathered by State and local officials about
commodity movements has been helpful in assessing
risks and developing routing requirements.

However, acquiring necessary data is not easy.
Such data as exist about facilities housing hazard-
ous materials usualy reside in fire departments or
building permit files and are local in nature. For in-
formation on through shipments, the first step taken
by a State or local jurisdictionisusualy to seek assis-
tance from Federal data sources. Y et, data and in-
formation pertaining to different aspects of haz-
ardous materials transportation are kept by eight
Federal agencies (see tables 2-1 and 2-10). The data
systems are not interactive and do not use common
commodity codes to identify the different hazard-
ous materials. Furthermore, no Federal agency has
amandate to compare all the data or to analyze
them for a comprehensive look at hazardous mate-
rials transportation patterns, although such infor-
mation would be useful to Federal agencies in estab-
lishing program priorities,

Once they have determined that Federal resources
are not helpful, some States and local jurisdictions
have undertaken their own studies. After deciding
what types of information will be most useful, they
can tailor their efforts to meet specific needs. In
many cases, demands for better Federal data have
been voiced.' The increasing interest in better in-

_;—Ee National League of Citiesrequested formulation of a Federal

database on hazardous materials commodity flow as part of its 1985
transportation policy position.
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Table 2=1.—Commodity Flow Databases

Commodity Conversion
Databases Kept by Years Modes codes table Strengths Weakness/drawbacks
Federal:
Commodity Bureau of the 1977 All 5-digit STCC Yes « Multimodal . Only 5-digit level of commodities
Transportation Census . Consistent selection procedure for .« No hazardous materials flags
Survey (CTS) all sample data points for all modes . Only shipments from manufac.
. Cross-checked against the cen- turing sites to first destinations
sus of manufacturers . Only “principal” mode is reported
Truck Inventory Bureau of the 1977, Highway Simple No « Covers all trucks used in the « No flow data
and Use Survey Census 1982 classes United States Only rudimentary commodity
. Contains hazardous materials- information
related data items . Tractor database, not a trailer
. Sample biased toward heavy database—reflects tractor use,
trucks not trailer use
Motor Carrier Bureau of Motor Most Highway Hazard No . Comprehensive listing of carriers No flow data
Census Carrier Safety, recent classes and truck fleet operators . Mileage and fleet size data are
FHWA 5 years sparse
Radioactive Office of 1982 to Highway Not « Almost complete flow data for . Data is often not recorded for
Materials Routing  Hazardous 3 present applicable highway route controlled quanti- months after shipment
Report Materials ties of radioactive materials . Material description not always
Transportation . Gives highway route data complete
Waybill File Interstate At least Rail, TOFC/ 7-digit STCC Yes « Well-organized sample (1 ‘/0) of all . Not all hazardous material flows
Commerce past 12 COFC rail flows use the special hazardous
Commission years . Database is consistent enough materials STCC
to allow trend analyses
. Contains some routing information
Waterborne Com-  Army Corps of At least  Water, 4-digit WCSC Only to a .« ™ "100%" sample of all vessel Only 163 commodity codes in
modity Statistics Engineers 12 years  domestic and code limited movements all, so level of detail is weak
international extent . Complete routing information . Conversion table has some in-
correct cross-references
States: States, for the Varies Primarily Either EPA No + “100%" sample of all hazardous Many States do not computer-
Hazardous Waste  EPA highway codes or waste shipments ize the data
Shipment Data OHMT . Actual flow data . No consistency to commodity
code usage
. No routing information
Private:
TRANSEARCH, Consulting firms Varies All Varies, up to Yes . Cross-checked against other « Truck flows predominantly
FREIGHTSCAN, 7-digit for rail production/consumption data based on the CTS data
etc. . Melding of the best available for (see above)
each mode
TRAIN 1l Association Current Rail, 7-digit STCC Yes «+100°0" data on all movements Not specifically designed to
of American TOFC/COFC for participating railroads record car movement histories
Railroads . Routing information Not in the public domain
National Motor Consulting 1977 to Highway Varies, up to  Yes, where . Focuses on long-distance high- Purposely excludes short-haul
Truck Data Base firms present 7-digit STCC commodity way flows truck movements, especially in
code is « True flow data the Northeast
provided . Describes the vehicle used to . Not in the public domain

carry the commodity

ACRONYMS: EPA = Environmental Protection Agency; FHWA = Federal Highway Administration; OHMT = Office of Hazardous Materials Transportation, Research and Special Programs Administration; STCC

SOURCE: Office of Technology Assessment.

= Standard Transportation Commodity Code; TOFC/COFC = trailer on flatcar (piggy back)/container on flatcar;, WCSC = Waterborne Commerce Statistics Center (Army Corps of Engineers).
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formation on movements of hazardous materials and
more complete and reliable data on accidents and
releases led Congress to identify an analysis of avail-
able Federal data and information resources as a spe-
cific focus for this Office of Technology Assessment
(OTA) report.

By law, DOT is required to report annually on
the safety of hazardous materials transportation, in-
cluding:

1. athorough statistical compilation of any acci-
dents and casualties involving the transporta-
tion of hazardous materials, and

2. an evaluation of the effectiveness of enforce-
ment activities and the degree of voluntary
compliance with applicable regulations.”

To be responsive to this requirement and prepare
an accurate report, DOT would need a comprehen-
sive record of accidents and spills related to hazard-
ous materials and some idea of how much hazard-
ous material is transported annually by each mode.
OTA research shows that, in fact, DOT has an in-
complete record of accidents and spills and has no
documentable idea of how much hazardous mate-
rial is transported. Moreover, Research and Special
Programs Administration (RSPA) officials told OTA
that data collection was a secondary function, de-
spite its importance to safety and risk analysis.

Furthermore, because DOT has made no ongo-
ing effort to study hazardous commodity flow, it can-
not reliably determine accident rates for various
commodities or the containers in which they are
carried, or pinpoint high-accident locations or spe-
cia circumstances. Without sufficient data and ac-
cident analysis, DOT cannot plan adequately or set
priorities for changing container and vehicle regu-
lations to address risks and problems or evaluate
technology advances. For a general discussion of the
nature of risk assessment, see box 2A.

With OTA assistance, a contractor collected and
studied relevant databases and other information
currently kept by a number of Federal agencies. To
check the Federal sources for accuracy and complete-
ness, OTA looked for outside resources; States, 10-
ca jurisdictions, and industries provided helpful
data.

This chapter includes the findings of the OTA
contractor’s exhaustive investigation of the current

249 U.S.C. 1808(e) and 33 U.S.C. 173(C) (173.51-59).

Box 2A.—Risk Assessment

Risk 8ssessment involves estimating the frequen-
cies and consequences of undesirable events, then
evaluating the associated risk in quantitative terms.
‘The process of risk assessment serves to organize
thinking about risks, permitting the judgments of
interdisciplinary teams of experts to be Integrated
in a systematic way. It also helps identify risks that
might not have been thought of otherwise and it
motivates improvements in data collection by
pointing out database deficiencies. The results of
risk assessment provide knowledge essential to in-
formed decisionmaking.

Public concern is greatest about risks that are
involuntary, uncontrolled, unfamiliar, immediate
manmade, and catastrophic.' Hazardous materials
transportation possesses many and sometimes all
of these attributes. Risk assessments can help to ad-
dress two fundamental questions, one quantitative
and objective and one qualitative and subjective:
What is the level of risk? and What levels of risk
are acceptable to the parties concerned? The first
question is relatively readily addressed with ade-
quate data and proper methodology, whereas the
second question involves numerous judgments and
often agreat deal of discussion and negotiation,
especially when large numbers of people and sev-
eral governmental jurisdictions are involved.
Professional risk assessment places heavy empha-
§is on quantitative results. Where policy 1ssues are
involved, however, and involuntary risks exit,
such as those associated with the transportation
of hazardous materias, qualitative judgments are
important.

The question of risk acceptability is complicated
further by the fact that some of the concerned par-
ties may have risk perceptions that differ substan-
tially from the actual risks. Risk equity, the appro-
priate distribution of risks among different
members of society, is another complicating factor.

NC. Rasmussen, “The Application of Probabilistic Risk Assessment

Techniques to Energy Technologies,” Annual Review of Energy, vol.
6, 1981, pp. 123-138.

Federal collection and analysis of information on
commodity flows, accidents, and spills associated
with the transportation of hazardous materials. 'In
addition, State and loca data-collection efforts were

*Mark Abkowitz and George List, “Hazardous Materials Transpor-
tation: Commodity Flow and Information System s,” OTA contrac-
tor report, January1986. This report is available from OTA on request.
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reviewed to determine what information was deemed
useful and whether Federal data could provide are-
source. An OTA workshop and numerous personal
interviews also provided information. Part | of the
chapter deals with commaodity flow data and Part
11 with incidents or releases.* Part | focuses on the
quantity and quaity of commodity flow (movement)
data currently available to:

. identify existing Federal hazardous materials-
related databases that provide information on
hazardous materials movements, and investi-
gate their potential use to develop geographic
flow trends and to understand the relative im-

*The Research and Special Programs Administration refers to a re-
lease of a hazardous material during transportation as an incident. There
is no agreement on the definition of an incident among the other groups
collecting data. OTA will hereafter refer to releases rather than in-
cidents.

portance of all modes of transport for different
regions, and

. identify State and local data-collection efforts
and evaluate the need for a standardized data-
base on hazardous materials transportation
movement.

Part Il explores hazardous materials transport re-
lease and accident reporting requirements, informa-
tion systems, and release and accident trends.
Among the issues addressed are:

« theingtitutional background of release report-
ing and data collection;

+ the completeness and adequacy of the present
reporting systems, and ways to make them more
useful; and

+ dtatistical analyses of the frequency of releases
and related causes and consequences.

PART 1. HAZARDOUS MATERIALS FLOW DATABASES

Identifying hazardous material flow-related data-
bases is a complex task. Flow, vehicle and vessel
fleets, and travel network data must be considered
for all four major freight modes—truck, rail, marine,
and air.** Moreover, many diverse organizations
maintain different pieces of relevant information;
these organizations include Federal agencies, State
and local governments, trade associations, carriers,
shippers, and consulting firms.

National Data Resources

Several databases are needed to describe the flows
for the hazardous materials transportation network.
Table 2-1 shows the major sources of hazardous ma-
terials flow data and indicates the commaodities and
modes covered by each one. For example, the 1977
Commodity Transportation Survey (CTS), collected
by the U.S. Bureau of the Census, provides ways
to estimate market shares and shipment trends.
However, it lacks shipment data on mgjor hazard-
ous cargoes—waste materials, agricultura products,
and raw materias, such as crude petroleum and nat-
ural fertilizers. Moreover, it reflects only shipments
from the point of manufacture to the first destina-

*¥This report does not consider pipelines which transport somewhat
more than half of all hazardous materials.

tion, often awarehouse, missing all subsequent
movements in the distribution chain. There is no
specific focus on hazardous materials, meaning anal-
ysis is limited by the data contained in the com-
modity flows themselves, and it is not always possi-
ble to determine what percentage of the shipments
are hazardous. Data submission is voluntary, cre-
ating unknown biases due to nonreporting. The
scope of the survey is heavily dependent on Fed-
eral budget priorities, and the questions asked are
not consistent, making trend analyses difficult.
Moreover, the Bureau collects data at 5-year inter-
vals and typically takes 2 years to release the data.
Recently, budget constraints have made heavy in-
roads on many of the Bureau's activities. Data from
the 1983 CTS was scheduled to be released late in
1985; however, the Bureau decided not to release
the results, because the data was faulty and inade-
quate for analysis. Because the transportation in-
dustries have changed dramatically since 1977, not
having more recent data is a severe handicap.

Despite these problems, the CTS is the only na-
tional multimodal database available. Other orga-
nizations, such as State and local governments, do
not collect similar information. They rely either on
the CTSdirectly or on itsinterpretation and en-
hancement by consulting firms for their multimodal
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flow information.* Consulting firms use the CTS,
supplemented heavily with other modal sources, to
improve the quality of the data.”

Separate, relatively complete databases are avalil-
able for rail and marine transport. Because the
sample wayhill data collected by the Interstate Com-
merce Commission (ICC) has recently been in-
creased to include about 6 percent of al shipments,
it is adequate for determining rail flows. Addition-
aly, athough costly and difficult to obtain, the pro-
prietary TRAIN |l data, kept by the Association of
American Railroads (AAR), provides much more
complete information representing 100 percent data
on at least 80 percent of the rail shipments.

The data for marine vessel movements are essen-
tially complete, athough the marine commodity
classifications are very broad, making it difficult to
determine what specific commodities are being trans-
ported. Only 163 identifying codes are provided, of
which only 30 pertain to hazardous materials. Ad-
ditionally, no computer indicator is provided to
show that a specific flow involved a hazardous ma-
terial.

The available datafor truck and air shipments are
much less helpful. The absence of better truck data
IS an enormous gap, since trucks carry the most haz-
ardous materials tonnage in the largest number of
vehicles, giving the highway mode the most wide-
spread public impact. The CTS is helpful for truck
movements, but in addition to the shortcomings
mentioned earlier, it misses some mgjor flows. Data
from the Truck Inventory and Use Survey (TI&U),
which is aso collected by the Bureau of the Census;
and the Motor Carrier Census, which is collected
by the Federal Highway Administration’s Bureau
of Motor Carrier Safety (BMCS), provide some use-
ful information. However, these sources give only
truck and truck-mile data for hazardous materials
movements, not graphic flow information. The only
other independent resource is the National Motor
Truck Database, a private sector initiative, which
is limited by an intentional bias toward long-haul
shipments and does not cover the Northeast.

*TWO examples are FREIGHTSCAN, marketed by Data Resources,
Inc., Lexington, MA, and TRANSEARCH, marketed by Reebie Asso-
ciates, Greenwich, CT.

‘Data Resources, Inc., “FREIGHTSCAN Technical Documenta-
tion,” prepared by the Transportation and Logistics Service, Lexing-
ton, MA, no date.

The CTS s the only public database for air ship-
ments, and its air flow data is incomplete, as OTA
learned from checking other data, Using a hybrid
developed from all data available, OTA estimated
aggregate modal commodity flows as shown in
table 2-2.

Specialized Databases

Hazardous Wastes.—U.S. Environmental Protec-
tion Agency (EPA) regulations require every haz-
ardous waste shipment to have a manifest, copies
of which are submitted to the State and eventuall,
to the EPA regiona office. Thus, in theory, a com-
plete hazardous waste flow database exists. In prac-
tice, however, the extent of computerization varies
widely from one EPA region to another, and OTA
did not find any complete flow records. Neverthe-
less, an outgrowth of the manifest requirement is
that States generally have good information on
waste movements and carriers. In some cases, the
States are collecting and computerizing the data for
EPA. Carriers also have fairly complete data, even
though they are not actually responsible for prepar-
ing the manifests.

Radioactive Materials—The data on radioactive
shipments are also relatively complete. The U.S. De-
partment of Energy (DOE) maintains a list of all
high-level radioactive shipments, and it conducts
surveys of the low-level radioactive shipments. One
such survey was conducted in 1975,°and a second
was recently completed. ? DOT compiles data on
completed highway shipments of radioactive mate-
rials. More than 1,000 shipments have been
recorded since January 1982 in the Radioactive Ma-
terials Routing Report (RAMRT) from DOE, the
U.S. Nuclear Regulatory Commission (NRC), and
NRC-licensed shippers. However, the RAMRT data
may not be recorded for as long as 1 year after a
shipment is made, because regulations do not allow
release of routing information until after the entire

sy s .Environmental Protection Agency, “|dentification and List-
ing of Hazardous Waste,” 40 CFR, Part 261, November1984, pp.
345.378.

°J.L. Simmons, et al., Bactelle Pacific Northwest Laboratories, Sur-
vey of Radioactive Materials Shipments in the U. S, NUREG-0073
(Richland, WA: Sandia National Laboratories, 1976).

‘Harold S. Javits, et al., Transport of Radioactive Material in the
United Sates, SAND 84-7174 (Albuquerque, NM: Sandia National
Laboratories, April 1985).
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Table 2-2.—-Estimated Transportation of Hazardous Materials by Mode in 1982

Number of vehicles/vessels

Mode used for hazardous materials Tons transported Ton-miles
Truck . ....... ... ... 337,000 dry freight or 927 million 93.6 hillion
flat bed
130,000 cargo tanks

Rail ................ 115,600 tank cars 73 million 53 billion®
Waterborne. . . ....... 4,909 tanker barges 549 million 636.5 biliion
Aif o 3,772 commercial planes 285 thousand 459 million

Total ............. 1.5 billion 784 billion

aTegchnically 1983 data; 1982 data had too many errors to allow calculations.

SOURCE: OTA calculations based on Federal data augmented by other resources.

shipment is completed. Thus the data are useful pri-
marily from a historical viewpoints

Data Analysis Issues

To derive useful information on flows for all com-
modities, OTA contractors had to address three is-
sues before beginning data analysis:

1. What geographical regions should be used in
reporting hazardous material flows?

2. What lists of codes should be used in selecting
hazardous commodities from the databases?

3. What process should be used in assigning DOT
hazard classes to the various commodity codes?

National data resources may not provide State or
local flow data at the level of detail that is desired
for planning or response. However, regional and
State-to-State flow patterns can be obtained and pro-
vide helpful information. Figure 2-1 shows the nine
regional areas used for this study. The regions cor-
respond closely to those used by the Bureau of Eco-
nomic Analysis in the U.S. Department of Com-
merce and to the economic regions of the Nation.
They reflect the concentrations of chemical and pe-
troleum production in the West South Central re-
gion and manufacturing in the South and Middle
Atlantic regions.

Hazardous commaodities are defined for this anal-
ysis as al commodities listed in 49 CFR, Section 172,
including everything from virgin materials to radio-
active materials and hazardous wastes. At least 11
hazardous materials commodity codes are used by
the different Federal agencies. These include: the

‘Charles E. Sell and Bradford W. Welles, Sandia National Labora-
tories, An Assessment of the U.S. Department of Transportation
Radioactive Materials Routing Report (Washington, DC: International
Energy Associates Ltd., January 1986), pp. 22-23.

RSPA codes (used in DOT's Hazardous Materials
Information System (HMIS) spill database); the
EPA codes;’the United Nations/North American
(UN/NA) codes;” the Standard Transportation
Commodity Codes (STCC)," of which there are
two versions, the standard codes and the “49” ser-
ies codes specifically established for hazardous ma-
terials; the National Motor Freight Classifications
(NMFC);”the Army Corps of Engineers codes
(AE);"and several Bureau of the Census codes,
the Transportation Commodity Codes for domes-
tic shipments (1977 Census),“the Standard Indus-
trial Classification (SIC) codes for the 1983 Census
(technically speaking, the SIC codes are developed
and maintained by the Bureau of Economic Anal-
ysis, Department of Commerce),” the Schedule A
codes for imports, and the Schedule E codes for ex-
ports.

No two databases use the same identifying code
numbers. For example:

the railroad waybill file uses seven-digit STCCs,
both 49-series and regular codes,

°U.S. Environmental Protection Agency, op. cit.

%S, Department of Transportation, Materials Transportation Bu-
reau, “Hazardous Materials Tables and Hazardous Materials Commu-
nications Regulations, ” 49 CFR 172, pp. 69-336, November 1984.

‘[Interstate Commerce Commission, Standard Transportation Com-
modity Code Tariff, STCC 6001-M (Chicago, IL: Western Trunk Line
Committee, Jan. 1, 1985).

YInterstate Commerce Commission, National Motor Freight Clas-
sification (Washington, DC: American Trucking Association, May 18,
1985).

BU.S. Army Corps of Engineers, Waterborne Commerce of the
United Sates (New Orleans, LA: Waterborne Commerce Statistics Cen-
ter, 1984).

"U.S. Department of Commerce, Bureau of the Census, Instruc-
tions for Completing the Commaodity Transportation Survey, 1977
Census of Transportation, Form TC-402 (Washington, DC: Sept. 20,
1977),

U.S. Department of Commerce, Bureau of Economic Analysis,
survey of Current Business (Washington, DC: U.S. Government Print-
ing Office, monthly).
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Figure 2-1 .—Regions Used in This Analysis
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SOURCE: Office of Technology Assessment.

Thecodes are all used simultaneously, yet very few
cross-reference tables have been developed. OTA
contractors identified only five:

+ the CTS usegive-digit STCCs; and 4. an Army Corps of Engineers’ conversion file
« the waterborne commerce database uses four-  between AE commodity codes for water and
digit Schedule A and Schedule E codes for im- the Bureau of the Census’ Schedules A and E
ports and exports, respectively. See table 2-1 for codes for imports and exports; and

a summary. 5. a SIC, Schedule A, Tariff Schedules of the
United States Annotated, and Schedule E
translation file maintained by the Bureau of the
Census.

1. a conversion file between 49-Series STCCs, The UN/NA numbers appear only once. RSPA

regular STCCs, and UN/NA codes maintained and EPA numbers do not appear on any conver-

by AAR:" : sion table, r? serlé)us ortn(ljs_,smﬂ, as_tthhey are thkt)e_l_ttwo
’ - _agencies charged most directly with responsibility

2 gi STCC 1o SIC conversion table at the four for hazardous materials information.

git SIC level maintained by AAR, which is

in hard copy only; Finally, hazardous commoglists cannot be gen-

3. an NMFC to STCC conversion table main- erated through computerized selection, making con-

tained by the American Trucking Association siderable preparatory analysis necessary to develop

(ATA);” comparable data. For example, in the case of the

Schedules A and E codes, a computer process gen-

* Association of American Railroads, Price List of Publications erated a long list of nonhazardous commodities and
{(Washington, DC: September 1983).

“tbid. missed two major hazardous commodities. For this
"National Motor Freight Traffic Association, Inc., STCC/NMFC study, as the database-specific commodity lists were

Converter (Washington, DC: June 14, 1971). developed, each commodity was given a hazard class
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distinction, so that spill rate statistics could be com-
pleted. RSPA has not identified hazard classes for
any commodity list except its own, so suitable meth-
ods had to be developed to link hazard classes and
commodities. This process was complex, and except
for the 49-series STCCs, the hazard class assign-
ments were not readily definable and required con-
Siderable judgment.

Truck Transport

Truck transport is the sector with the poorest
data, yet it presents the most widespread public risk.
Consequently, available data resources for this mode
will be described in detail. Three principal national
databases are available publicly to help analyze
trucking flows: the 1977 CTS and the 1977 and 1982
TI&U. However, none presents a complete picture,
nor were any designed to do so. The CTS provides
origin-to-destination flow data on shipments from
manufacturing plants to first destinations only, miss-
ing the rest of the distribution chain and all non-
manufactured goods.

TI&U provides a global picture of truck use, but
lacks any origin to destination flow information or
precise definition of commodities. The 1977 and
1982 TI& U surveys were both used for this report.

The 1977 TI&U contains information on each
vehicle's registration and vehicle identification num-
ber; physical characteristics such as size, type of
body, engine size, transmission type, and braking
system; operator class (private, for-hire, owner-
operator, €tc.); range of operation (e.g., 50 to 200
miles); annual mileage; percentage of mileage in the
home State; commodities carried (by percent of
miles); and percentage of miles carrying hazardous
materials. It is based on voluntary responses from
the owners of the vehicles selected. It has no cross-
checks except the State registration files from which
the survey vehicles were selected. The 1982 T1& U
contains data on the character and use of dlightly
over 90,000 trucks, a State-to-State sample drawn
from an estimated universe of 35 million.

Supplementary information is available in the Mo-
tor Carrier Census, maintained by BMCS, which
contains profiles of approximately 250,000 motor
carriers. The database is used primarily to monitor
carrier safety, and contains each carrier’s State base
of operations, the States served, the type of com-

modities carried and, for hazardous materias, the
kind of container and tank or package used to carry
commodities in each of the hazard classes designated
by RSPA. Also, it contains information on the car-
rier's classification, such as: ICC common; ICC ex-
empt; private; miles operated; number of drivers;
and number of trucks, truck tractors, and trailers,
segmented by type of ownership—owned, leased, or
trip-leased.

The ICC Wayhill Sample contains data on truck
shipments that make use of rail for some portion
of the move, such as piggyback or container on flat-
car/truck on flatcar shipments.

Trade organizations generally do not keep flow
data. ATA, for example, keeps only aggregate sta-
tistics on tons and ton-miles. Moreover, the firms
submitting data are principally less-than-truckload
carriers, so information about bulk shipments is
lacking. Shipper organizations, like the American
Petroleum Institute (API), the Chemical Manufac-
turers Association, the Petroleum Marketers Asso-
ciation, and the National Association of Chemical
Distributors, are in much the same position as ATA.

Individua firms, however, do keep data on their
own movements. Trucking firms generally keep com-
puterized traffic databases that include origin, des-
tination, commodity (by a variety of codes), ship-
ment weight, and shipment date. Major shippers,
like the large chemical and petroleum companies,
also keep computerized data on their truck ship-
ments. They record origin, destination, commodity
(often on the basis of some marketing coding
scheme), shipment weight, and shipment date.

Other types of data are kept by consulting firms,
such as Transportation Research and Marketing,
which has devel oEed a National Motor Truck Data
base (NMTDB).” Established to develop market-
ing information by AAR in 1977, NMTDB contains
information on approximately 36,000 movements
per year, some 4,000 of which involve hazardous
materials. The datais collected at 18 selected truck
stops, typically in the West and Midwest, to sample
long-haul moves. The database includes origin city
and State, destination city and State, commodity,
vehicle characteristics, operator characteristics, and
an operator profile. It is cross-checked to a limited

9Erances M Larkin and K. Eric Wolfe, “Rail-Competitive Truck
Characteristics, 1977 -1982,” unpublished typescript, 1983.
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extent against fuel sales at the truck stops and vol-
ume counts on selected Interstates.

The TI1&U shows that in 1982, 467,000 trucks
were involved in carrying hazardous materials and
collectively generated 1.6 billion truck-miles. This
compares to 327,000 trucks and 1.3 billion truck-
milesin the 1977 TI&U. The data show a 43 per-
cent growth in the fleet size and a 23 percent growth
in truck-miles compared to 1977 data, or 6 and 4
percent per year, respectively. The vehicles were pre-
dominantly either large, private tank trucks carry-
ing petroleum and chemicals most of the time, or
vans operated by for-hire carriers carrying hazard-
ous materials less than 25 percent of the time. Mixed
shipments were carried by 24 percent of the trucks
and represented 35 percent of the truck-miles.

Trucks and Truck-Miles Based on the
1977 and 1982 TI&U Surveys

Table 2-3 shows the truck fleet breakdown for
1982. The comparable data for 1977 may be sum-
marized as follows. Liquid tank trucks accounted
for 30 percent of the fleet and 57 percent of the
truck-miles. About 65 percent of the trucks had an
operating range under 200 miles and accounted for
56 percent of the truck-miles. The trucks that oper-
ated over 200 miles accounted for 21 percent of the
fleet and generated 40 percent of the truck-miles.
Private carriers operated 78 percent of the trucks
and generated 52 percent of the truck-miles. ICC
common carriers were the second largest in size, at
12 percent of the fleet, and they generated 26 per-
cent of the truck-miles. The common carrier trucks

Table 2-3.-1982 Truck Inventory and Use Survey Breakdown of the Hazardous

Materials Fleet (467,000 trucks;

16,236 million truck-miles)

Trucks Truck-Mites
Statistic (thousands) (millions)
Percent of miles Involved in
carrying hazardous materials:
Below 25°/0 . . . ot 243.8 10,282
25-490/0 . . i e 117.0 2,971
BO-T4%0 . . ot 20.5 776
T5-1000/0 . . oot 80.3 2,191
Notreported . . . ... .t 5.0 15
Body type
VAN . 140.8 7,016
Tank (liquid) . . ..o 130.3 4,317
All other (28 categories). . . ... ..o 195.5 4,903
Principal product:
MiIXEd CargoeS . . . . v vttt 113.5 5,716
PetroleUM . . . 136.6 3,491
Chemicals . . ... 60.3 2,069
All other (24 categories). . . ... ... 156.2 4,960
Gross weight (Ibs):
10,000 or less (2categories) . . ... oot 122.5 1,818
19,501-33,000 (2 CatEQOri€S). . . . v v ot vt e 90.8 1,578
40,001-50,000 . . o\t 36.1 1,479
50,001-60,000 . . . .ttt 34.4 1,983
60,001-80,000 . .« . ottt 110.9 8,083
All other (8 categories). . . . ... 71.9 1,295
Range of operation:
Within 50 miles . . . ..o 269.7 4,888
50-200 MIlES . . . ot 90.9 4,075
Over 200 Miles. . . ...t 73.1 6,749
Off-road. . . ..o 32.3 525
NOLFEPOMEA . . . o 0.6 -
Operator class:
BUSINESS USE . . . ittt 275.8 6,200
MOLOF CaITIEY . o e ettt e e e e e 153.3 8,391
OWNEI/OPEIALOr . . . v vttt e e 21.1 1,423
All other (5 categories). . . . ... 16.4 222

SOURCE: Office of Technology Assessment
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were driven 76,000 miles per truck per year, and
the private trucks 22,000 miles.

The smaller trucks were used for local movements,
while the larger ones dominated for operations over
200 miles. In fact, more than 85 percent of the “over
200 mile” truck-miles were in vehicles weighing
60,001 to 80,000 pounds. In addition, detectable
populations of large trucks contributed to both fleet
size and truck-miles in the under- and over-200 mile
categories. The States with the largest fleets were
Pennsylvania, California, and Ohio; those that had
the most truck-miles were Ohio, Texas, and Penn-
sylvania

Tons and Ton-Miles by Hazard Class

The two largest hazard classes transported by
truck are flammable liquids and Poison B, regard-
less of whether measured by tons or ton-miles. Poi-
son A, flammable compressed gas, and flammable
solid are the next most important classes by ton-
nage; flammable solid, combustible liquid, and cor-
rosive material are most important according to
ton-miles.

The 1977 TI&U showed the truck-mile break-
down among commodities as 47 percent petroleum,
17 percent chemicals, and 36 percent “al other.”
In contrast, the CTS reported the ton-mile break-
down as 36 percent petroleum, 53 percent chemi-
cals, and 11 percent “all other,” thus clearly miss-
ing much of the petroleum flow. Furthermore, the
CTS shows 65 million tons of petroleum being
shipped by truck in 1977, whereas data supplied by
AP for 1984 indicates at least 105 million tons were
delivered by truck. Petroleum consumption declined
during the 7-year period. Moreover, the CTS shows
no petroleum flow in the Southeast, one of the three
largest flows in the API data.

Partial compensation for the missing petroleum
flows can be made by assuming that al of the ma-
rine and pipeline shipments of gasoline, distillates,
and kerosene are eventualy made by truck. This
assumption boosts the CTS tonnage estimate from
133 million tons to 566 million tons, or more than
afourfold increase. Region-to-region flow patterns
based on this hybrid database are shown in table
2-4. Seventy-two percent of the flows are intra-
regional, led by shipments in the West South Cen-
tral, East North Central, and Pacific Southwest re-

gions. Classified by hazard class, the CTS data show
flammable liquid is the largest class, whether meas-
ured in tons or ton-miles. The next largest category
is Poison B, reflecting the chemical shipments. These
statistics must be viewed as best estimates, however,
because the completeness of the commodity flow
datais questionable, and the specificity of the com-
modity definitions is limited.

Petroleum and gasoline shipments account for
amost half of al truck transport of hazardous ma-
terials. To offset the lack of petroleum truck ship-
ment data in the CTS, OTA requested assistance
from the API Transportation Committee. API con-
ducted a survey of oil companies that operate pri-
vate truck fleets and received responses from nine
of the largest companies. Each provided a profile
of the distribution patterns at its terminals, broken
down by type of product and type of delivery—
whether by proprietary fleet or jobber. * Moreover,
for the proprietary deliveries, they provided mini-
mum, average, and maximum delivery distances.

The API survey covers 519 terminals, located in
45 of the 50 States, including Hawaii and the Dis-
trict of Columbia. The States with the most termi-
nals are California with 31, Pennsylvania with 30,
and Texas with 28. The survey showed shipments
of 27 billion gallons of gasoline (over 25 percent of
the national total); 1.0 billion gallons of diesel fuel
(2 percent); 1.3 billion gallons of distillates (5 per-
cent); and 0.8 hillion gallons of other products, prin-
cipally aviation gasoline, Jet A, and turbine fuel.

Among these, 44 percent of the gallons are deliv-
ered by jobbers. In fact, jobbers deliver 78 percent
of petroleum products other than gasoline and 39
percent of the gasoline (see table 2-5). Hence, ail
companies have only partial responsibility for high-
way movements of petroleum. The average deliv-
ery distance is short, at 28 miles, and distances do
not differ markedly by geographic region—the max-
imum delivery distances are all less than 250 miles.

Chemicals represent the second largest category
of hazardous materials transported by truck. The
TI&U data show that 13 percent of the trucks car-
rying hazardous materials 75 to 100 percent of their

_ miles were hauling chemicals and generated 17 per-

*A jobber is an independent petroleum marketer, who buys a truck-
load of product from the petroleum company at the terminal and de-
livers it as a private marketer to his own customers.



Table 2-4.—Hazardous Commodity Flows by Truck According to the 1977 Five. Digit Commodity Transportation Survey Database®

All flows in thousands of tons: Middle East North East South West North West South Pacific Pacific Alaska &
From YTo - New England Atlantic South Atlantic  Central Central Central Central Northwest Southwest Hawaii Unknowr? Al
New England . .. .. 13,863 136 36 202 26 20 28 7 35 0 0 14,353
Middle Atlantic . . . . 1,077 63,020 3,056 2,022 269 265 475 34 246 1 20 70,485
South Atlantic. . . . . 238 949 43,482 766 474 226 167 3 114 1 342 46,772
East North

Central......... 257 1,009 953 110,434 790 2,696 522 53 316 3 25 117,058
East South

Central......... 132 341 787 587 9,251 282 352 1 158 0 7 11,908
West North

Central......... 7 57 75 520 74 22,152 229 1,572 2,518 0 3 27,207
West South

Central......... 58 729 803 1,006 3,651 573 171,379 63 840 0 1,222 180,324
Pacific Northwest . . 0 1 3 1 0 285 1 18,846 70 1 0 19,208
Alaska and

Hawaii . . . . ... .. - - - - - - - - - 3,146 - 3,146
Pacific Southwest . . 9 415 17 132 43 110 66 656 73,244 2 1,005 75,699

Al............ 15,641 66,657 49,212 115,680 14,578 26,609 173,219 21,245 77,541 3,154 2,624 566,160

)4 was assumed that all shipments of gasofine, distillates, and kerosene by marine and pipeline utilized truck for final delivery.
bynknown includes Puerto Rico, Virgin Islands, other U.S. territories, and foreign.
Note: Boldface indicates top five flows, for example, 171,379

SOURCE" Office of Technology Assessment
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Table 2-5.—Gallons by Product Type Based on the American Petroleum institute
Survey of Producers With Large Proprietary Fleets (519 Terminals)

Proprietary  delivery

Jobber delivery

Number of Gallons

Average Number of Gallons

Product terminals (millions) distance (miles) terminals (millions)
Gasoline . ............... 349 16,544 28 424 10,588
Diesel fuel . . ... .. ... .... 66 39 81 830
Other distillates. . . . . . . . .. 88 32 160 959
Propane................. 0 - 71 469
Other................... 18

Turbine fuel . ... ....... 2 - 5 37

Jetfuel ............... 4 - 19

Aviation gasoline. . . . . .. 1
Al 349° 17,373 28 497° 13,604

aThis is nota total of this column. Of the 519 terminals, 349 had proprietary delivery, and 497 had jobber delivery.

SOURCE: Office of Technology Assessment,

cent of the truck-miles. A State-to-State analysis of
the CTS indicates 59.7 million tons of chemicals
were moved by truck. About 60 percent of the
chemical flow was intraregional led by the West
South Central, South Atlantic, and Middle Atlantic
regions with an average length of haul of 253 miles.

At OTA’s request, several mgjor chemical com-
panies provided flow data on their 1983 and 1984
shipments of hazardous materials. Each of the data-
bases included origin State, destination State, com-
modity, tons, and number of shipments. Combined,
the firms encompass 5 percent of the tons for the
flows shown in the State-to-State the CTS data. The
private flow data agreed with the CTS on 8 of the
10 largest movements, although their rankings dif-
fer, indicating that the CTS may be a reasonable
reflection of the major flows, although the actual
volumes are questionable.

Railroads

Commodity flow analysisis the easiest for rail-
roads. The ICC wayhill database, while encompass-
ing a1 to 6 percent sample of al railcars, provides
information on every movement of these cars, with
the exception of detailed routing information. It is
not possible to tell which of two or more possible
tracks a car has traveled between origin and desti-
nation. The waybill shows origin and destination
city and State, commaodity (seven-digit STCC),
number of cars, shipment weight, shipment cost rail
revenue, and the railroad junctions traversed. It is
based on carloads terminated by all the Class | car-
riers and some of the ClassIlsand Class|lls. Since

AAR took responsihility for collecting the waybills
and preparing the samples in 1983, numerous edits
and cross-checks have been introduced, and the
quality of the sample has improved.

AAR, the major rail trade organization, maintains
acomprehensive database, TRAIN I1, on the move-
ments of about 80 percent of al railcars. Each rail-
road participating in TRAIN |l submits location and
status information on all the cars on its lines. Ship-
pers, many of whom own their own railcars, and
other railroads can determine daily where their cars
are and their respective status. For each car, the
database includes present location at an origin, des-
tination, or intermediate point; empty/loaded sta-
tus, and the commaodity being carried (seven-digit
STCC). AAR presently uses TRAIN Il to develop
summaries of hazardous material flows; it has pre-
pared tables of carload originations and termina-
tions by STCC for each State, as well as tables
showing U.S. flows for all hazardous commodities,
ranked by total carloadings.

Most railroads, and certainly the major ones,
maintain traffic flow databases. A few keep times
and locations for al events in the car movement
cycle,”while most keep wayhill data, such as ship-
per, consignee, online and offline origins and des-
tinations, cars, tons, and revenue.

This analysis of hazardous materials transported
by rail was based on the wayhill files for the years
1972 to 1983, and examination of the 1977 CTS.
Torgel:- List, et al., Evaluation of MoPac’s Freight Car Schedul-

ing Sysrem, FRA-ORRP-8 1-3 (Washington, DC: U.S. Department of
Transportation, 1981).
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Between 1972 and 1983, the total number of haz-
ardous records in the wayhbill file grew from 11,388
to 15,687, a compounded increase of 3 percent a
year. For 1983, the wayhill file indicates 73 million
tons of hazardous commodities were transported by
rail, generating 53 billion ton-miles. Chemicals are
the largest commaodity group, constituting 68 per-
cent of the tons and 66 percent of the ton-miles.
Petroleum ranks second at 23 percent of tons and
20 percent of the ton-miles, followed by commodi-
ties in the “al other” category.

The largest hazard class was flammable liquids
with 26 percent of the tonnage, followed by corro-
sive materials with 25 percent and flammable com-
pressed gases with 12 percent. In conjunction with
combustible liquids and nonflammable compressed
gases, these five hazard classes account for 85 per-
cent of the 1983 tonnage. Poisons and radioactive
materials are small portions of the flows; radioactive
materials are less than 0.03 percent, Poison B is less
than 3 percent, and Poison A is less than 0.1
percent.

Origins and destinations are concentrated and the
level of concentration is increasing. The waybill file
shows a drop from 1,472 origin and 3,210 destina-
tion Standard Point Location Codes in 1972 to 1,129
and 2,410 in 1983, respectively. The 15 largest junc-
tion volumes are shown in table 2-6. Region-to-
region flows appear in table 2-7. More than 25 per-
cent of the flows originate in the West South Cen-
tral region; more than 20 percent of them terminate
there as well. The three largest flows are West South

Central to West South Central, South Atlantic to
South Atlantic, and West South Central to South
Atlantic. The private chemical manufacturers data
confirm these flow patterns, athough there are some
differences due to market share.

The primary car type is the tank car, accounting
for 85 percent of the tons, 79 percent of the ton-
miles, and 81 percent of the car loadings. At the
end of 1984, the active tank car fleet numbered
183,000, of which 115,600 were used for hazardous
materials. The majority of these were 1111 As, 1125,
103s, and 105 As. Covered hopper cars ranked sec-
ond in tonnage, carrying 6 percent; but intermo-
dal flatcars ranked second in loadings and ton-miles,
due to the large quantities of acohol being shipped
in trailers and intermoda portable tanks.

A breakdown of the hazardous tonnage by length
of haul shows that the most tonnage travels between
O to 250 miles, but the distribution extends beyond
4,_(|)00 miles, with an average length of haul at 728
miles.

Water Transport

Commodity flow analysis for the marine trans-
port is straightforward but difficult. The U.S. Army
Corps of Engineer’s Waterborne Commerce Statis-
tics Center (WCSC) database includes 100 percent
of all commodity movements, both domestic and
international, missing only military cargo moved in
Department of Defense vessels. Information pro-
vided on each movement includes: origin district,

Table 2-6.—Fifteen Largest Junction Volumes, 1977 and 1983

1977 1983
Junction Tons (000) Junction Tons (000)
NewOrleans .. ................ 4,198 NewOrleans . ................. 5,149
Chicago . ..., 4,008 EastSt. Louis . ................ 4,429
EastSt. Louis . ................ 3,509 Chicago............. ... 4,038
KansasCity . .. ................ 2,768 Shreveport. . .................. 3,331
Shreveport. ................... 2,695 KansasCity . . ................. 2,508
Memphis . .................... 2,183 Memphis ..., . ... ... .. ... 2,355
Chattahoochee . .. ............. 1,918 Cincinnati .. .................. 1,491
Atlanta . ...................... 1,716 Richmond. . ................... 1,092
Montgomery. ., . .. ... ... 1,603 Potomac Yard (Arlington, VA). . . . 1,049
StLouis. ... 1,474 Effingham (GA) . . .............. 830
Birmingham ..., ............... 1,414 St.louis............. .. 773
Cincinnati . . .................. 1,379 Corsicana (TX) . ... .covvvvvinn.. 770
Potomac Yard (Arlington, VA). . . . 1,057 Mobile. . . .......... .. 702
Effingham (GA) . . .............. 757 FortWorth . . .................. 675
ElPaso....................... 724 Dallas........................ 663

SOURCE: Office of Technology Assessment.



Table 2-7.—Hazardous Commodity Flows by Rail According to the 1983 Waybill Statistics

All flows in thousands of tons: Middle East North East South West North West South Pacific Pacific
From 1I/To - New England Atlantic South Atlantic Central Central Central Central Northwest Southwest All
NewEngland ............ 985 53 37 28 6 1 7 2 3 1,112
Middle Atlantic .. ........ 681 1,710 542 827 110 103 495 10 54 4,532
South Atlantic . .......... 91 732 5,842 1,215 716 510 364 1 117 9,598
East North Central. . ...... 319 1,470 820 2,527 610 735 629 83 220 7,413
East South Central . . . .. .. 17 400 2,933 901 2,401 125 1,028 8 191 8,004
West North Central . . .. ... 23 95 110 991 349 1,739 642 102 245 4,296
West South Central . ... ... 281 1,582 4,266 3,370 3,577 1,889 10,626 283 2,038 27,912
Pacific Northwest . . . . .. .. - 66 16 174 1 423 106 1,551 488 2,835
Pacific Southwest . . ...... 39 144 366 624 130 146 919 551 3,331 6,250
Al................. 2,436 6,252 14,932 10,557 7,910 5,671 14,816 2,601 6,687 71,962

Note: Boldface indicates lop five flows, for example, 10,626
SOURCE. Office of Technology Assessment

W SNOpJezer O UOHBLIODSUBIL e pG




Ch. 2—Data and Information Systems for Hazardous Materials . 55

port, dock, and date; destination district, port, dock,
and date; commodity (four-digit code); shipment
weight (short tons); operator; vessel description; and
the waterways traversed, including entry and exit
mileposts. It is based on data submitted by carriers,
shippers, and vessel owners in response to compre-
hensive reporting requirements. However, two ma-
jor information shortcomings create difficulties.
First, the commodit, definitions are very broad; only
30 out of a possible 163 codes pertain to hazardous
materials. Second, while complete routing informa-
tion exists, no mileage data are provided in the basic
flow records, which means the mileage information
for every flow must be computed and added to the
database if ton-mile statistics are to be developed.
Because of cost constraints, the OTA analysis did
not develop ton-mile statistics.

Analysis of the WCSC data shows that a hillion
tons of cargo were shipped by marine transport in
1982. Hazardous commodity shipments constituted
55 percent of the total or 549 million tons. The flows
are concentrated, as noted in table 2-8, with the 10
top region-to-region flows accounting for 65 percent
of the total tonnage. Intraregional shipments in the
West South Central region alone account for about
25 percent of the total tonnage. The pattern of flows
follows the distribution of petroleum, since 85 per-
cent of the hazardous tonnage is crude or processed
petroleum.

From 1977 to 1982, the tonnage increased less
than 4 percent; however, the commodity mix
changed significantly. Chemical shipments dropped
13 percent and petroleum products dropped 22 per-
cent, while the “all other” category doubled in size.
More importantly, the mix of chemical products
changed. Fertilizers rose to the second- and third-
ranked positions displacing second-ranked sodium
hydroxide and third-ranked benzene and toluene.
Furthermore, this trend toward declining large bulk
shipments of high hazard chemicals is likely to con-
tinue. Manufacturers are substantially reducing their
inventories of raw materialsin avariety of ways for
both economic and safety reasons.”

!"'Monsanto Co., One Year Later: Report of the Monsanto Prod-
uct and Plane Safety Task Force (Saint Louis, MO: December 1985);
and Ron Jacobsen, Distribution Manager, Rohm & Haas, personal
communication, January 1986.

Tankers and tanker barges are the principal ves-
sels (91 percent); the other major vessel type is the
dry cargo barge with 8 percent of the total. The five-
digit CTS database captures only 40 percent of the
flows and has avastly different breakout of com-
modities. It misses the two major waterborne flows,
crude oil and fertilizer, because they are not manu-
factured products.

Air Transport

Air transport has the weakest data for analyzing
hazardous materials commodity flow. The only
available database is the CTS, which, as previously
noted, includes shipments from point of manu-
facture to first destination only. Federal Aviation
Administration (FAA) inspectors sometimes per-
form 90-day records checks, but the only informa-
tion they keep is the number of hazardous class ship-
ments, not the overall percentage or the total
volume.

The CTS indicates that 52,700 tons of hazardous
materials were transported by air, or 8 percent of
al air cargo tonnage. Chemicals account for 80 per-
cent of this total, consisting of cosmetics, drugs, *
and agricultural chemicalsincluding fungicides and
herbicides. As maybe calculated from table 2-9, 79
percent of the tonnage, including the largest flow,
is interregional, unlike the other transport modes.
The average length of haul is over 1,000 miles. When
the CTS data were compared with a private air car-
rier’s records of its hazardous material flows, the in-
adequacy of the CTS information became appar-
ent. The air carrier reported substantial hazardous
materials shipment volumes for eight of the nine
Pacific Northwest originating flows where the CTS
showed no movement at all. One of these was the
12th largest region-to-region flow. Of the 72 remain-
ing flows for other originating regions, there were
11 flows where the carrier’ s tonnage exceeded that
shown in the CTS, and 3 more where the carrier’s
tonnage was nearly equal to the total shown by the
CTS. Although the CTS data were for 1977 and
the carrier’s data for 1983 and 1984, they nonethe-
less demonstrate that the CTS data are not a use-
ful reflection of hazardous material flows by air.

*Because they containsmall amounts of hazardous chemicals, cos
metics and drugs are regulated as hazardous materials.
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Table 2-9.—Hazardous Commodity Flows by Air According to the 1977 Five-Digit Commodity Transportation Survey Database

All flows in thousands of tons: Middle East North East South  West North West South Pacific Pacific Alaska &
From I/To - New England Atlantic South Atlantic Central Central Central Central Northwest Southwest Hawaii
New England . . . .. .. - 0.2 - 0.5 0.1 - - - 0.1 -
Middle Atlantic ... , . . 0.2 2.1 0.9 1.9 0.1 0.5 0.8 0.2 3.9 -
South Atlantic. . . . . .. 0.1 0.1 0.5 0.4 0.1 - 0.3 -
East North Central . . . 0.2 0.8 0.3 0.1 - 1.2 0.1 - 2.2 -
East South Central . . . — - 0.1 - - - 3.8 - 0.3 -
West North Central . . — 0.1 0.1 0.1 - - 0.3 - 0.1 -
West South Central . . — - - - - 0.1 4.3 - 0.1 -
Pacific Southwest. . . . 0.8 0.1 - 18.1 - 0.6 0,4 - 4.4 0.4
All.............. 1.3 3.3 1.7 20.8 0.7 2.8 9.8 0.2 114 0.4

Note, Boldface Indicates top five flows, for example, 18.1.
SOURCE Office of Technology Assessment.
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State and Local Studies

OTA reviewed numerous State and local infor-
mation-collection projects to determine whether a
Federal data system would provide useful additional
information. The research uncovered a variety of
approaches to State and local data collection. When
a State undertakes a study, a lead agency is usualy
designated, often the department of transportation
or State Police, with assistance provided by an office
of emergency preparedness or comparable agency.
For cities, municipal planning staffs, fire depart-
ments, private consulting firms, or university-based
research groups do most of the data gathering and
analysis.

Techniques and results vary according to the par-
ticular interests, resources, and experience of the
agencies involved. Nonetheless, OTA has identified
types of useful data, effective methods, and com-
monly encountered problems. The following kinds
of studies can provide the background information
necessary for planning and emergency preparedness:

Inventory of hazardous materials stored at
fixed facilities. Records the quantity and type
of hazardous commodities stored in manufac-
turing, wholesaling, distribution, or storage fa-
cilities within the jurisdiction. Data are obtained
by means of questionnaires, interviews, and in-
spections; and from public records, such asfire
inspection records and business tax records.

+ Hazardous materials transportation analysis.
Identifies the quantity and type of hazardous
materials transported through the jurisdiction
by each transportation mode and the most fre-
quently used routes. Data are gathered by ques-
tionnaires, roadside inspections, and review of
company records.

+ Hazard assessment or identification of haz-
ards and high-risk locations. Analyzes factors
such as population density, transportation sys-
tem characteristics, and past incidents to de-
termine where the risk of a hazardous materi-
alsincident is greatest or where the impact
would be the most severe.

An inventory of fixed facilities is often the first
step in the data-gathering process. Any second step
is usualy a transportation analysis. A hazard assess-
ment is frequently last, since it draws on data col-
lected in the first two studies.

Fixed Facilities Inventories

Knowledge of the extent and nature of hazard-
ous materials manufacture and storage in the com-
munity is essential for prevention and response plan-
ning. A facilities inventory can guide the purchase
of equipment, choice of training, location of re-
sponse facilities, and assignment of personnel, and
can provide a good indication of the hazardous ma-
terials trangported in the jurisdiction.

One of the first decisions necessary in undertak-
ing a hazardous materials inventory is what should
be inventoried and in what detail. Some jurisdic-
tions studied by OTA chose to locate all hazard-
ous materials, including paint thinner stored in
retail stores, but most concentrated on chemicals
manufactured or stored in bulk. Memphis, for ex-
ample, limited its inventory to 255 manufacturing
sites.” At the other extreme, the cities of Santa
Clara County, California, inventoried al materi-
as identified by DOT as hazardous and stored in
any quantity at commercial facilities, including drug
sores; the inventory is kept current by the
county. The mgjority of communities, however,
have limited their surveys to selected commodities
identified by the staff and advisory committees and
i[o énq'Aor facilities, measured by employment
evels.

The methods used for collecting data vary. In
Memphis and Indianapolis, the initial data-col-
lection method was a questionnaire. Questionnaires
sent under the auspices of the Memphis Fire De-
partment asked for data on storage of material in
19 DOT hazard classes. Although followup to the
questionnaire was a lengthy process, the city cur-
rently has information on the type, quantity, and
location of stored hazardous materials, including site
plans and names, addresses, and phone numbers
of emergency contacts” In Indianapolis, only 20
to 25 percent of the 1,200 local industries surveyed
submitted responses to the questionnaire and ex-

2National Conference of State Legislatures, Hazardous Materials
Transnortatio i :Workshops (Denver, CO: 1983), p. 65.

BCambridge '@?é?ﬂ%hc, INC., Community Teamwork-Working
Together To Promote Hazardous Materials Transportation Safety

(Washington, DC: U.S. Department of Transportation, 1983), p. 6.
Z‘U‘S,nggrss,Ofﬁce of Technology Assessment, Transportation

of Hazardous Materials: State and Local Activities, OTA-SET-301
(Washington, DC: U.S. Government Printing Office, February 1986),

ch. 4.
BNational Conference of State Legislatures, op. cit.
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tensive followup was necessary to collect sufficient
data. The Association of Bay Area Governments,
around San Francisco, identified target commodi-
ties but did not have the budget or personnel to
administer questionnaires. Instead, Bay Area plan-
ners produced a series of small maps, showing the
locations of manufacturing firms that frequently
used the selected group of hazardous materials, an-
ticipating that each county would eventually sur-
vey individua firms.”

Santa Clara County collects information by
means of a regulatory procedure, which aso finances
the hazardous materials control program. To ob-
tain a business license, all firms selling, using, or pro-
ducing hazardous materials must provide local offi-
cials with an inventory and pay a fee based on the
amount of materials stored. The fees help support
the county’ s emergency response team and hazard-
ous materials inspections. Loca manufacturers and
merchants are advised on the proper storage and
handling of hazardous materials during these in-
spections.

Inventories can provide information for many pur-
poses in addition to planning. In Oregon, the Mult-
nomah County Fire Department collects informa
tion on hazardous materials storage at fixed facil-
ities as part of routine fire inspections. The county’s
Office of Emergency Management stores the infor-
mation in a computer along with data on chemical
characteristics of the commodities, transportation
routes frequently used, and performance profiles of
major carriers. The county’s specialized hazardous
materials team has access to this database through
a computer terminal located in the response vehi-
cle. The computer system can provide information
on Where a specified product can be found at the
Site, how it is stored, and other chemicals that may
be present. The system also provides information
on the characteristics of all the chemicals known
to be in the county, based on DOT and other stand-
ard classifications, and the names of organizations
to call for additional product information.”

*Association of Bay Area Governments, San Francisco, CA, Haz
ardous Spill Prevention and Response Plan, 2 vols. (Washington, DC:
U.S. Department of Transportation, Research and Special Programs
Administration, 1983).

TPuget Sound Council of Governments, Seattle, WA, Central Puget
Sound Region Risk Analysis Report: Regional Hazardous Materials In -
ventory, interim report (Washington, DC: U.S. Department of Trans-
portation, 1980).

State Inventory Studies

Massachusetts is one of the few States that has
completed a fixed facilities inventory. For each of
the State’'s 14 fire districts, State analysts used man-
ufacturing directories to locate the firms with more
than 100 employees that used or produced hazard-
ous materials.”

In March 1983, the State of New Jersey passed
a law requiring every firm manufacturing or han-
dling hazardous substances to file a completed sur-
vey form with the State Department of Health and
the county or local health, fire, and police depart-
ments. This information effectively provides a fa-
cilities inventory.

The State of Maryland has created a computer-
ized registry of all toxic and carcinogenic substances
stored at fixed sites. The State Department of Health
and Mental Hygiene began gathering the data in
1979 with funds from an EPA grant. Currently, the
registry contains inventories of more than 400 in-
dustrial users of toxic or carcinogenic substances.
Updated annually, the data comprise detailed in-
formation on 54 target chemicals selected by the de-
partment, including the maximum quantities stored
and how they are transported. The staff estimates
that the development of the computerized registr,
system cost over $400,000, not counting software
development funded by the EPA grant, and annual
operating costs. *

Community Support

The success of inventory efforts depends on the
cooperation of public agencies, such as the fire and
police departments, and private groups, such as
chemical manufacturers, shippers, and carriers.
Advisory committees can be instrumental in obtain-
ing such cooperation. Often appointed by elected
officials, such committees are usually multidiscipli-
nary and composed of representatives from first re-
sponse agencies, local industry, local and interstate
carriers, public officials, educators, experts in haz-
ardous materials, and environmentalists.

“Energy Resources, Inc., Phase 1: Determine the Nature and Scope
of Hazardous Materials Transportation in the Massachusetts Region,
Volume I (Cambridge, MA: U.S. Department of Transportation, 1982),
pp. 4-36.

“Max Eisenberg, Environmental Program, Maryland Department of
Health and Mental Hygiene, personal communication, March 1985.
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Although private sector support has at times been
problematical, in April 1985, CMA announced an
industrywide program designed to make chemical
industry expertise available to local agencies, includ-
ing furnishing planning groups with material safety
data sheets on commodities manufactured and
stored in the community .30 However, concerns
about protecting trade secrets or other information
considered to be proprietary (e.g., health or exposure
data) have made some manufacturers unwilling to
comply with requests for information. In response,
many States and municipalities have enacted “right-
to-know” laws requiring the release of information
on the hazards associated with chemicals produced
or used in a given facility. Such laws are useful tools
for data-collection activities.

Transportation Studies

In addition w fixed facility inventories, State and
local governments have tapped a variety of public
and private sources to collect data on truck, rail,
air, and water transportation. Small towns and ru-
ral counties are particularly interested in transpor-
tation data because they see their greatest risk as
ahazardous materials accident on an Interstate high-
way or rallroad line passing through their jurisdic-
tion. The type and quantity of hazardous materi-
als carried by each mode and the principal routes
used comprise the information most frequently col-
lected for planning, risk analyses, routing decisions,
and emergency response preparation, Because the
data-gathering problems are different for each mode,
highway, rail, air, and water transport are discussed

Separately.
Truck Studies

State and local data-collection projects reviewed
by OTA put the highest priority on information
about highway transport of hazardous materials be-
cause trucks far outnumber other types of hazard-
ous materials carriers, carry the largest share of the
hazardous materials shipments, and are involved in
the greatest number of accidents and spills.

Several State databases are currently being devel-
oped. New York, for example, is computerizing the
data collected by its State Police during their rov-

0Chemical Manufacturers Association, press release, Washington,
DC, April 1985.

ing truck inspections. Other States with similar in-
formation include Virginia,” New Mexico,”Wash-
ington,*and Colorado.*

State and local planners have devised special
means to collect data on highway transport of haz-
ardous materials. The primary methods are ques-
tionnaires, visual surveys, and inspections. Severa
jurisdictions have sent out questionnaires to ship-
pers, carriers, and manufacturers requesting infor-
mation about hazardous materials shipments and
the routes most frequently used.

Analysts in the Puget Sound Region of Washing-
ton State, using gquestionnaire responses, truck route
locations, and other information provided by local
governmental departments, mapped the routes by
which 85 target commodities moved within and
through the region. Memphis used a questionnaire
to gather data from local shippers and manufac-
turers,” although State Highway Department tax
records showed that truckers substantially under-
reported the flammables category on the gquestion-
naire. In a survey conducted recently of manufac-
turers and transporters of hazardous materials in the
New York City and New Jersey area, only 20 per-
cent of those solicited returned completed question-
naires. ®

Other jurisdictions have resorted to visual surveys
of trucks along major highways. Checkpoints, usu-
aly at weigh stations, are set up, and government
employees or students count the placarded trucks
passing through, recording the commodity class of
each shipment. Moreover, several States have con-
ducted surveys of the volume and types of hazard-
ous materials carried by truck. In many cases, the
States have had the resources and the authority to

"DennisT, Price, et “j* \yiti-Modal Hazardous Materials Trans-
portation in Virginia, VDOTS/SPO-16 (Richmond, VA: Virginia De-
partment of Transportation Safety, 1981).

Mames D. Brogan, “Routing Models for the Transportation of Haz-
ardous Materials—State Level Enhancements and Modifications,” pre-
pared for presentation at the 64th Annual Meeting of the Transporta-
tion Research Board, unpublished typescript, 1985. )

»National Conference of State Legislatures, Hazardous Materials
Tr;emsportation: A Legislator’s Guide (Washington, DC: February 1984).

“Ibid.

’5City0f Memphis, Division of Fire Services, Hazardous Materials
Task Force Final Report (Memphis, TN: 1981), p. 24.

Raymond Scanlon, port Authority of New York and New Jersey,
“A Regional Study on Hazardous Materials Transportation,” Howard
S. Cullman Fellowship 1982-83 Report, unpublished typescript, p. 15.
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combine a visual survey with an inspection and
driver interview.

A full-scale study was carried out in 1977 to 1978
by the Virginia Department of Transportation
Safety as part of a multimodal analysis of hazard-
ous materials transportation. During July and Au-
gust 1977, al trucks passing 38 survey points on In-
terstate and primary roads were stopped by State
or local police. Shipping papers were inspected, and
the drivers were interviewed on the types of mate-
rials carried, origin and destination of the trip, and
the sequence of routes taken. Officers also checked
to see if the placarding was correct and classified
the carrier as company-owned, independent, com-
mon carrier, or persona vehicle. The study find-
ings provided Virginia officials with a current data-
base on commodity flow and a good measure of the
level of compliance with existing Federal and State
regulations. The survey found that 13 percent of the
trucks carried hazardous materials, of which 76 per-
cent were flammable, combustible, or corrosivelig-
uids. Petroleum products were the most common
cargoes. The heaviest hazardous materials traffic was
on Interstate highways in and around cities, because
urban areas are the principal origins and destina
tions of petroleum products. The number of placard-
ing violations found by inspectors increased from
34 percent in 1977 to 55 percent in 1978.”

Over al-year period from October 1981 to Sep-
tember 1982, Washington State surveyed the
amounts of hazardous materials moving through the
State and the type of carrier used. The Washing-
ton State methodology was similar to that of the
Virginia study. The State Utilities and Transpor-
tation Commission set up checkpoints at 11 loca
tions on major highways. All trucks were stopped
and checked for 4-hour periods twice a month. The
checks included an inspection of shipping papers and
an interview with the driver about cargo, quantity
carried, origin, destination, and type of carrier. The
data were tabulated and sorted using the Automated
Hazardous Materials Surveillance Program, a com-
puter program designed for the study that can sort
survey data according to date, location, commodity,
and truck type and cross-check it with accident and
violation data. Researchers found that although in-

Price, et al., op. cit., p. XIII.

dependent truckers carry 50 percent of the cargo,
they are involved in 75 percent of the accidents.”

In 1982 and 1983, the South Dakota Department
of Public Safety surveyed drivers and inspected ap-
proximately 340,000 trucks at highway checkpoints.
Fewer than 1 percent of the trucks carried hazard-
ous materials. The most common hazardous mate-
rials cargos were flammable liquids, explosives, cor-
rosives, and flammable gases. The survey found that
55 percent of the hazardous materials shipped was
intrastate, primarily flammable liquids and gases.
Most intrastate shipments were local deliveries of
25 miles or less, usualy originating in one of the
larger cities. Although most deliveries were local,
carriers indicated that their trucks spent as much
as 40 percent of their time on Interstate high-
ways.”

OTA research indicates that even when a com-
prehensive State transportation data-collection ef-
fort has been undertaken, cities within the State are
often unaware of the resource and consequently do
not make use of it.

Rail Studies

Data collection on bulk rail shipments of hazard-
ous materials is extremely important to rail distri-
bution centers such as Memphis and Indianapolis,
where data are needed for emergency planning and
response purposes. Information on commodities
transported, measured by rail carloads, is generally
available on request from the major railroads. In-
formation indicating the location of hazardous ma-
terials cars in the train and instructions on emer-
gency response procedures are available on the train
as well as through railroad offices. However, the
availability and detail of the data depend on the ex-
tent to which the line is computerized. AAR has
compiled a list of the 138 chemicals most frequently
carried by the railroads. It has devel oped detailed
fact sheets for these commodities that are incorpo-
rated into computerized train information and
waybills.®

¥U.S. Department of Transportation, Materials Transportation Bu-
reau, SHMED Program Workshop Proceedings, Salt Lake City, Utah,
1983 (Washington, DC: 1983), p. 206.

*Ibid., p. 186.

“Patrick J. Student (cd.), Emergency Handling of Hazardous Mate-
rials in Surface Transportation (Washington, DC: Bureau of Explo-
sives, Association of American Railroads, 1981).
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Most State and local governments do not collect
rall data, although Oregon requests some data from
the railroads annually on shipments within its
boundaries. Two States with strong rail divisions,
New York and New Jersey, do have databases, but
these are derived from ICC data. In a few instances,
localized data have been collected; the State of
Washington® and Indianapolis, Indiana,” are ex-
amples.

Massachusetts, as part of a 1981 planning project,
inventoried all the major rail linesin the State and
obtained information on the types and quantities—
in carloads—of hazardous materials shipped by three
of the four largest railroads. Furthermore, Virginia,
as part of its multimodal study, collected data from
the 10 railroads serving the State. The railroads pro-
vided waybill samples for subsections of each line.
With this information, analysts estimated the num-
ber of cars per day carrying hazardous materids, the
tons of hazardous materials carried per day, and the
number of trains containing hazardous materials
cars. Corrosives accounted for aimost half the vol-
ume of hazardous materials transported by rail, fol-
lowed by flammable liquids, and nonflammable
compressed gas. The heaviest rail flow of hazard-
ous cargo was in and around cities, a reflection of
the demand for petroleum productsin urban aress.”
Findly, the State of Oregon requires annual sum-
maries by milepost segment of all rail shipments of
Class A explosives and poisons. These data are used
for emergency response planning.

Air Transportation Studies

The transportation of hazardous materials by air
is controlled by the FAA’s Civil Security Division.
Since hazardous shipments account for less than 3
percent of total hazardous materials tonnage moved
nationally and since shipments, though numerous,
are generaly small, State and local governments
have not been particularly concerned about air
transport. Only Virginia has collected any primary
data,” consisting of information on hazardous ma-

#'National Conference of State Legislatures, Hazardous Materials

Transportation: A Legislator’'s Guide, 08. cit.
r

City of Indianapolis, Demonstration Project To pevelop a Hazard-

ous Materials Accident Prevention and Emergency Response Program:

Final Reports, Phases Z-1V (Washington, DC: U.S. Department of

Transportation, Research and Speciiﬂ5 Programs Administration, 1983).
#Price, etal., op. cit, pp. '1371 *2-

“Ibid.

terials passing through many of its magjor airports.
However, FAA conducted surveys of the types and
quantities of hazardous materials shipments at the
New Orleans, Memphis, and Boston airports, and
provided local planners with the data. Data on ship-
ment characteristics for air freight carriers can be
obtained to augment FAA data. Local planners do
not have access to information on hazardous ma-
terials carried by military aircraft.

Water Transportation Studies

Ports play an important role in hazardous mate-
rials commerce. For example, 4.5 million tons of haz-
ardous materials pass through the Port of Seattle
each year—about 27 percent of the total cargo han-
dled. Over haf of the Nation's chemicals move
through the Port of Houston annually. State and
local planners rely on data from the Army Corps
of Engineers as their primary data source. The Corps
provided Massachusetts researchers with the annual
tonnage by commaodity group for 1978 for both Bos-
ton Harbor and the nearby New Bedford Harbor.
However, the data classification system used by the
Corps does not always identify specific commodi-
ties—for example, the “Basic Chemicals’ category
contains some nonhazardous materials. This leads
to overestimates of the actual amounts of hazard-
ous materials, but none of the States or cities con-
tacted by OTA found this a sufficient reason to con-
duct an additional study. Two port cities, Seattle
and Boston, supplemented the Corps’ data with in-
formation on tonnage of commaodities available from
local regulatory agencies and the U.S. Coast Guard.

Shipments of Radioactive Materials
and Wastes

In 1973 to 1975 and 1977 to 1981, two series of
studies involving a number of States were conducted
jointly by NRC and DOT for the purpose of col-
lecting information on the transportation of low-
level radioactive materials. Data were gathered on
low-level radioactive waste sites, shipments by high-
way, air, and water; and the history of accidents
and incidents. Findings were used to determine gaps
in Federal regulatory programs and in Federal and
State enforcement efforts.”

‘Stephen N. Salomon, Sate Surveillance of Radioactive Materials
Transportation, NUREG-10I5 (Washington, DC: U.S. Nuclear Reg-
ulatory Commission, Office of State Programs, 1984), p. 5.
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Data on movement for high-level radioactive ma-
terials and wastes, including spent fuel, are treated
differently from other hazardous materias data—
both legally and institutionally. DOT has primary
responsibility for monitoring low-level radioactive
materials and wastes, while DOT and NRC share
regulatory and enforcement authority for high-level
radioactive materials and wastes. NRC requires
licensees to provide advance notice for certain nu-
clear shipments; to provide physical protection of
specia nuclear materials including spent nuclear fuel
to prevent theft, diversion, or sabotage; and to notify
NRC regiona offices of impending special shipments
of nuclear materials. A study conducted by the Bat-
telle Memoria Ingtitute for DOT analyzed States
use of the information on transport shipments of
spent nuclear fuel through their jurisdictions. Of the
States surveyed, 14 out of 15 maintain afile of notifi-
cations. Five States pass the information on to other
State agencies; two make subsequent notifications
to other divisions of the same agencies, and six sub-
sequently notify officials at both the State and lo-
cal levels. Two States make no further notification
for security reasons. The primary benefit of notifi-
cation identified by almost all States surveyed was
that awareness of impending shipments allowed
them to take precautions and alert emergency re-
sponse agencies.

Registration Notification Requirements as
Tools for Data Gathering

OTA examined registration and notification re-
quirements as potential data resources for hazard-
ous materials planning. The most basic information
needed is the identities and locations of suppliers,
manufacturers, and carriers of hazardous materials.
A governmental entity may acquire this informa-
tion by requiring such firms to register. Although
it has the authority to do so, RSPA does not have
a registration program and thus has no complete
record of the firms it regulates or their locations.
Because RSPA cannot provide this basic informa:
tion, some State and local governments have im-
posed their own registration requirements. Pennsyl-
vania, California, and Denver, for example, require
registration. However, the purpose of the Denver

%Batrelle Memorial Research Laboratories, Battelle Human Affairs

Research Center, Assessment of Sare and Local Notification Require-
ments for Transportation of Radioactive and Other Hazardous Mate-
rials (Seattle, WA Jan. 11, 1985), pp. 88-112.

registration program, enacted in 1985, is not primar-
ily to gather information, but rather to fund enforce-
ment activities.”

State and local governments typicaly give two rea-
sons for enacting notification requirements: to pro-
vide data for planning (including better routing and
safety regulations), and to improve emergency re-
sponse. The Battelle study, cited above, identified
136 State and local notification laws pertaining to
hazardous materials transportation. Over two-thirds
of the jurisdictions identified information needs for
planning as an important reason for their laws, cit-
ing the need to know about the types and quanti-
ties of materials shipped through their jurisdictions,
trip scheduling, and routes frequently used. Many
also indicated they require advance notification to
aert response teams when a potentially hazardous
shipment is due.

The study concluded that most of these regula-
tions produce little usable data either because they
apply to a very narrow range of materials or because
they are not enforced. For further discussion of regis-
tration and notification issues, see chapter 4.

Hazard and Risk Assessments

Federal Risk Assessment.—During the last dec-
ade, the Federal Government has sponsored a num-
ber of efforts to formulate risk assessment models
and apply them to hazardous materials transporta-
tion safety. The Coast Guard, for example, used
models originally developed for emergency response
purposes as the basis for its Population Vulnerabil -
ity Model, which calculates the travel and chemi-
cal reactions of marine cargo spills over time, and
estimates their effects on the surrounding popula-
tion and property. Sandia Laboratories quanti-
fied the severities of hazardous materials transpor-
tation accidents in the air, truck, and rail modes.”
Battelle Pacific Northwest Laboratory used Sandia's
results to develop a genera risk assessment meth-
odology, which wasfirst applied to truck shipments

47 Cathy Reynolds, Denver City Council, in U.S. Congress, Office

of Technology Assessment, “Transcript Of Proceedings—Transportation
of Hazardous Materials Advisory Panel,” unpublished typescript, June
21, 1985. ». 230. .

National Materials Advisory Board, The Application of Quantita-
tive Risk Assessment Techniques in the U.S. Coast Guard Regulatory
Process, NMAB-402 (Washington, DC: National Academy Press, 1982),

“R.K. Clarke, et al., Severities of Transportation Accidents, SLA-
74-0001 (Albuquerque, NM: Sandia National Laboratories, 1976).
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of radioactive materials,”and later extended to
other modes of transportation and to other hazard-
ous materials transportation by truck and rail in the
Central Puget Sound Region.™

DOT has sponsored several risk assessments con-
cerning the rerouting of hazardous materials. For
example, a computer-based network model of the
U.S. rail system was used to study the effects on risk
levels of a policy to reroute railroad shipments of
hazardous materials to avoid populated areas.”
The model was also used in conjunction with a study
of catastrophic derailment risks.” Risk-based cri-
teria have been devel oped to enable State and local
authorities to designate routes for truck shipments
of hazardous materials. DOT has aso sponsored the
development of risk assessment worksheets and
guidelines for large and small community routing
and emergency planning.”

State and Local Hazard and Risk Assessment.—
Public concerns about the risks of hazardous mate-
rials transportation are likely to persist and inten-
sify, accentuating the need for risk or hazard assess-
ment at the regional level. This generally consists
of two stages: 1) the development of an inventory
of hazardous materials activity and exposure in the
region, and 2) the estimation and evaluation of risks
based on that information. OTA finds that the first
stage can be performed very well at the State and
local level. In fact, the data-collection process can
be beneficial in itself, because of the contacts and
communication it fosters. It is the process of evalu-
ating the risks and making decisions based on them
that has been the source of difficulty, especialy in

°T 1. Sweeney, et al., An Assessment of the Risk of Transporting
Plutonium Oxide and Liquid Plutonium Nitrate by Truck, Report No.
1846 (Richland, WA: Battelle Pacific Northwest Laboratory, 1975).

S'W.B. Andrews, Hazardous Materials Transportation Risks in the
Pugee Sound Region (Richland, WA: Battelle Pacific Northwest Lab-
oratorsy, 1981), ) )

s2T SGlickman, “rerouting Railroad Shipments of Hazardous Ma-
terials To Avoid Populated Areas,” Accident Analysis and Prevention,
vol. 15, No. 5, 1983, pp. 329-335. .

$3T s Glickman and D. B, Rosenfield, “Risks of Catastrophic De-
railments INVOIving the Release of Hazardous Materials,” Management
Science, vol. 30, No. 4, 1984, pp. 503-511.

SR _]_Barber and [_K. Hildebrand, Peat, Marwick, Mitchell & Co.,
Guidelines for Applying Criteria To Designate Routes for Transport-
ing Hazardous Materials, FHWA-IP-80-20 Implementation Package
(Washington, DC: Federal Highway Administration, 1980); and E.R.
Russell, et al., A Community Model for Handling Hazardous Materi-
als Transportation Emergencies (Washington, DC: U.S. Department
of Transportation, Research and Special Programs Administration,
1981).

the cities where disputes over routing decisions have
reached the courts. The worksheet approaches de-
vel oPed under DOT sponsorship for highway rout-
ing®and community planning”are helpful, but
insufficient, because they reduce the results to a sin-
gle number known as “expected risk.” A risk profile
showing frequency in comparison to consequence
is more helpful than a single number, which pro-
vides no insight into whether the concern is about
frequent spills that may be of low consequence (gas-
oline, for example) or infrequent spills of a more dan-
gerous substance like chlorine, and does not usu-
aly indicate the uncertainty of the risk estimate.

The importance of making regionally acceptable
risk-based decisions suggests that DOT could pro-
vide State and local governments with better tools
for risk assessment. The technical complexities of a
thorough risk assessment could be handled through
an assistance program similar to the one employed
by the Urban Mass Transportation Administration
for those using the Urban Transportation Planning
System (UTPS) computer software asabasis for re-
gional transportation planning.” A computer model
estimating population at risk along transportation
corridors has been developed at Oak Ridge National
Laboratory. The model may be revised for micro-
computers, and with a good user’s manual could be
a useful risk assessment tool for State and local gov-
ernments.” In addition, following the UTPS prece-
dent, a program of training courses could be estab-
lished and a staff organized for system maintenance
and assistance to the users. This type of program
would provide practical assistance for jurisdictions
considering routing alternatives.

OTA reviewed a number of State and local haz-
ard and risk studies, because they are important for
contingency planning, for practical decisions about
locating response equipment and allocating man-
power, and for developing routing plans. This last
area, routing, has been the source of a great deal
of interjurisdictional conflict; for further discussion,
see chapter 4.

*Barber and Hildebrand, op. cit.

%Russell, €€ -+ OF"

57U.S. Department of Transportation, User-Oriented Materials for
UTPS—An Introduction to Urban Travel Demand Forecasting (Wash-
ington, DC: 1977). .

Eg"Edward L, Hillsman, Research Staff, Oak Ridge National Labora-

tory, personal communication by letter, Ma, 15, 1986.
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Few jurisdictions have used sophisticated mathe-
matical techniques of risk analysis to estimate the
probability of an incident and its severity. Most com-
munities find it adequate to map the areas where
the risk of a hazardous materials incident is high-
est or where there would be the greatest public dan-
ger or the most damage. Data for this type of study
can be assembled either from afixed facility inven-
tory or a transportation study. Much useful infor-
mation is also available from public records routinely
kept for other purposes by State and local public
works, transportation, environmental, and planning
departments. Normally, a hazard assessment re-
quires the following kinds of information:

e transportation network maps and descriptions;

* highways and streets used by hazardous mate-

rials carriers,

tunnels, bridges, and rail crossings;

railroad yards and truck terminals;

highway, rail, air, and water accident data;

locations of past hazardous materials incidents

and materials involved;

e concentrations of hazardous materials manu-
facturing or storage sites;

e areas of high population density and environ-
mental sensitivity;

e |ocation of schools, hospitals, and other espe-
cialy vulnerable sites; and

e water supply and sewer facilities.

A risk assessment could also include specia anayses
of the types and quantities of hazardous materials
transported through the community and the loca
tion of emergency response teams and equipment.

Conclusions

OTA finds that Federal data-collection activi-
ties provide modal transportation data of varying
completeness. OTA experience in analyzing many
Federal databases for this report establishes that
data integration is not a technical problem; with
careful analysis, comparative data on commodity
flow can be developed. However, the quality of
the data is not outstanding, and the data are in-
complete innumerous areas, particularly for truck
and air transport. These shortcomings mean that
current policy decisions must be based on inade-
quate information, a separate concern that warrants

further study .* OTA concludes that if RSPA were
to conduct analyses of existing data similar to that
undertaken for this study, it would benefit by hav-
ing aggregate commodity flow information to use
as a denominator in analyzing its spill and accident
records. Such data might not completely satisfy State
or local needs for information about shipments, but
they can show State-to-State and regional transpor-
tation patterns.

Furthermore, OTA concludes that State and lo-
cal data collection has enormous vaue in and of
itself. The information gathered is only part of that
value; the communication, cooperation, and coordi-
nation between the public and private sectors that
are an inevitable result of the effort are extremely
important. Community right-to-know laws are use-
ful tools for State and local governments in obtain-
ing data, and national right-to-know legislation
would bolster implementation of such laws, where
industry resistance remains.

Some city officials and planning personnel have
continued to express a need for a national com-
modity flow data resource. An annual printed
summary provided by DOT is most frequently men-
tioned, and OTA concludes that annual DOT sum-
maries of shipments would provide useful national,
regional, and State flow pattern information. Al-
though some desire for real-time notification of espe-
cidly high-hazard shipments has been voiced, emer-
gency response officials consulted by OTA generally
prefer to do local inventories and transportation sur-
veys and to prepare their personnel for any eventu-
ality. They point out that detailed real-time infor-
mation would be overwhelming to track and useless
for planning and preparedness.” as one fire chief
said: “What am | supposed to do? Follow the truck
around waiting for an accident to happen?’®

However, some loca officids who want rea-time
tracking of hazardous materials, have called for
DOT to develop a publicly accessible database to

*Martin Crutsinger, “U.S. Statistical Problems Seen, ” Washingron

Post, Mar. 18, 1986, p. El.
®U.S. Congress, Office of Technology Assessment, Transportation
of Hazardous Materials: Sate and Local Activities, op. cit., ch 4.
$1Thomas Fawkins, Jr., Chief, Arlington County Fire Department)

Arlington, VA, personal communication, January 1986.
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provide information on shipments.” Such real-
time data are probably the only way to keep cur-
rent on shipments if that is the goal, since many
hazardous materials orders are for truck delivery
within 36 hours or less. Other shipments are sea-
sonal, related to agricultural or manufacturing cy-
cles. Finally, customers may suddenly change sup-
ply sources for economic reasons, rendering periodic
data collection instantly obsolete. The technologi-
cal groundwork for areal-time system to track haz-
ardous waste shipments, which represent less than
1 percent of hazardous materials shipments, has been
developed by a private firm, athough the system
has not been tested in operation.

However, even if the technical difficulties for im-
plementing such a system for all hazardous materi-
als could be resolved, the cost has been estimated
to be more than $100 million.* OTA finds that
while development of a real-time database limited
to tracking only certain highly hazardous shipments
is technically feasible, its utility for emergency re-
sponse is questionable. Furthermore, development
of online telephone access to real-time informa-
tion on all hazardous materials shipmentsis not
feasible, nor would it be cost-effective.

If Congress chooses to provide support for data
gathering, several options are available. DOT could

62 The National League of Cities (NLC) has retained in its transpor-
tation position paper a request for a U.S. Department of Transporta-
tion report on commodity flow. Barbara Harsha, NLC transportation

staff, personal communication, January 1986. o
63Jgn Mulholland, Source Data Network, personal communication,

November 1985.

be required to exercise its authority under 49 U. S. C,,
Section 1805(b) and develop aregistration program
for hazardous materials shippers, transporters, and
container manufacturers. OTA finds that a regis-
tration program would provide DOT with essen-
tial information about the community it regulates
and with some commodity shipment information
that could be made available to State and local
jurisdictions. DOT could make use of the informa-
tion for setting priorities for rulemaking, research,
and for enforcement actions. A modest registration
fee could be imposed to cover costs of administer-
ing the program.

In addition, Congress could require DOT to inte-
grate, analyze, and report annuall,on trends from
relevant Federal databases kept by the modal ad-
ministrations and the Bureau of the Census. For this
effort to be effective:

+ The collection of data on truck movements
must be improved.

« Conversion or bridge tables for the commaodity
codes used by different agencies and in 49 CFR,
Section 172, must be created. Alternatively,
each agency might be required to use a com-
mon code for commodities.

+ Sufficient funds must be allocated to support
the effort. OTA estimates that the equivalent
of one man-year of effort, between $45,000 and
$75,000, would provide a modest start.

Finally OTA finds that a summary of commodit,
flow data in comparison with DOT accident data
in the required annual report to Congress would
be useful.

PART II: ACCIDENT AND SPILL INFORMATION SYSTEMS

Statistics generated by hazardous materials acci-
dent and spill databases can be used within agen-
cies and departments to measure program effective-
ness, to improve accident and spill prevention by
identifying and analyzing causes and events, and for
regulatory and enforcement analysis. A reliable in-
cident/accident database can aso be used to im-
prove emergenc, response and disaster preparedness
by identifying trouble spots. Knowledge of high ac-
cident frequency locations and the flow of hazard-
ous materials provides communities with an under-

standing of the probability of an accident or spill
and the materials likely to be involved, tools for risk
assessment.

Spill Report Systems

Each of the DOT modal administrations keeps
separate modal accident data, and several agencies
keep data specifically on releases of hazardous ma-
terials. However, RSPA is the officia DOT reposi-
tory of hazardous materials release information. A
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transportation-related incident or release is defined
in DOT regulations as any unintentional release of
a hazardous material during transportation, or dur-
ing loading/unloading or temporary storage related
to transportation. Every release, except for those
from bulk water transporters and those motor car-
rier firms doing solely intrastate business, must be
reported to RSPA in writing as prescribed in 49
CFR, Parts 171, 174.45 (rail), 175.45 (air), and 176.48
(marine vessels). The only other exceptions are con-
sumer commodities that present a limited hazard
during transportation, such as electric storage bat-
teries and certain paints and materials. These ex-
ceptions do not apply to hazardous waste releases
or those involving aircraft. A written response must
be prepared by the carrier on a prescribed form,
F5800.1 (see figure 2-2), and submitted to RSPA
within 15 days of discovery of the release. While car-
riers are required to report, any interested party may
report. A RSPA contractor logs the written report
information into a computerized database.

This database, called HMIS, became the central
system for spill datain 1971. Prior to that time, haz-
ardous materials regulatory authority had been
divided among DOT modal administrations, and
a wide range of hazardous materials reporting sys-
tems had evolved. Since collecting and maintain-
ing this data became a RSPA responsibility, the only
major change in the incident reporting requirements
occurred in 1981, when battery spills and spills of
less than 5 gallons of paint were eliminated from
required reporting, reducing the number of reports
processed by RSPA considerably. The HMIS data
base is the only one devoted exclusively to hazard-
ous materials transportation spills, and consequently
is the one most useful for examining packaging,
labeling, accident cause, and safety issues.

Carriers are also required to make an immediate
telephone report to the National Response Center
(NRC) when a spill has resulted in one or more of
the following consequences as a direct result of the
hazardous material:

. afataity;

« a serious injury requiring hospitalization;

+ estimated carrier or other property damage ex-
ceeding $50,000;

- fire, breakage, or suspected contamination in-
volving the shipment of radioactive materials
or etiologic agents; and

o a sSituation such o nature that th, carrier
judges should be reported.”

NRC is staffed 24 hours a day by the Coast Guard
and handles the reporting of al significant hazard-
ous materials spills under agreements with DOT and
EPA. Established in 1974, NRC has two 24-hour
toll-free telephone lines to receive notifications and
several other lines to relay calls to emergency re-
sponse agencies that may need to know of the
release. However, the NRC telephone number
does not appear in DOT’s Emergency Response
Guidebook.*

Telephone reports received by NRC are logged
every evening into a computer operated at the DOT
Transportation Systems Center where the informa-
tion is retained and managed by RSPA. RSPA uses
the NRC telephone reports occasionally, for seri-
ous releases, but relies primarily on the written
reports that it receives directly as the basis for its
database on incidents, casualties, associated dam-
ages, and a multitude of descriptors related to the
material, container, cause, and location of the
release.

In many cases, carriers involved in arelease have
telephoned CHEMTREC, a chemical transporta-
tion emergency center established in 1971 by CMA.
Since 1980, CHEMTREC has been required to
notify NRC of significant hazardous materials trans-
portation releases—those which have or might cause
considerable harm to the public or the environment.
A cal to CHEMTREC fulfills only the NRC tele-
phone reporting requirements; it does not fulfill
the Federal written reporting requirements. The
CHEMTREC toll-free telephone number is given
in DOT’s Emergency Response Guidebook.

Although reporting releases is a regulatory require-
ment, OTA found evidence that the compliance rate
is low. One State official has estimated that 30 to
40 percent of reportable hazardous materials inci-
dents are never reported.” EPA Region VI offi-
cials have independently estimated that only about
10 percent of all reportable releases under 100 gal-

649 CFR 171.15.

*U.S. Department of Transportation publishes and distributes the
Emergency Response Guidebook free of charge on request. It contains
examples of hazardous materials marking and shipping information and
basic gwdance on abpropriate first response actions. .

Stephen W. Ballou,"MemoFrom lowa Department of Water, *

and Waste Management,” unpublished typescript, May 6, 1985.
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Figure 2=2.-DOT incident Report Form F5800.1

DEPARTMENT OF TRANSPORTATION

Form Approved OM8 No. 04.S613

HAZARDOUS MATERIALS INCIDENT REPORT

INSTRUCTIONS: Submit this report in duplicate to the Director, Office of Program Support, Materials Transportation Bureau,
Department of Transportation, Washington, D.C. 20590, (ATTN: DMT-412). If space provided for any item is inadequate,

complete that item under Section H, “Remarks’, keying to the entry number being completed. Copies of this form, in limited
quantities, may be obtained from the Director, Office of Program Support. Additional copiesin this prescribed format maybe

reproduced and used, if on the same size and kind of paper.

-

INCIDENT

. TYPE OF OPERATION

1A R 2 JMmGHwAY 3[] RAIL

FREIGHT
5[] FORwWARDER

4[] WATER

— OTHER
6 (ldent: )

2. OA TE AN O TIME OF INCI| OE N T (Month Dey Yeer) 3.

-e

LOCATION OF INCIDENT

REPORTING CARRIER, COMPANY OR INDIVIDUAL

4. FuLL NAME

5. ADDRESS (Number, Street,Ci ty, State and Zip Code)

6. TYPE OF VEHWI CLE OR FACILITY

SHIPMENT INFORMATION

7. NAME AN O A DDRESS OF SHIPPER (Origin address)

8. NAME AN O ADDRESS OF CONSIGNEE (Destination @ ddress)

9. SHIPPING PA PER | DEN TiF1 CA TION NO.

T JcaArRI ER

_ JOTHER
(Identity)

10. SHIPPING PAPERS ISSUED BY

T ISHIPPER

DEATHS, INJURIES. LOSS AND DAMAGE

OUE TOH A Z AR DOUS MAT ERI AL S INVOLVED

1. "NUMBER PERSONS I NJ URED

12, NUMBE R PERSONS KIL LE O

4. ES TIMATED TOTAL QuUANTITY OF HAZARDOUS MATERIALS RE LEASED

13. ESTIMA TED AMOU N T OF LOSS A NO ‘OR
PROPERTY DAMAGEINCLUDt N G COST
OFDECONTA MINA T 10N (Round off 1a
dollars)

IA ZARDOUS MATERIALS INVOLVED

15. HAZARD CLASS
(*Sec. 172.101, Col. 3)

16. SHIPPING NAME
(*Sec. 172.101, Col. 2)

17. TRADE NAME

{ATURE OF PACKAGING FAILURE

8. /Check all appli cable boxes)

( 1) DROPPED | N HAN OL | NG

{2) EXTERNAL PUNCTURE

(3) DAM AG E BY OTHER FR El GHT

{4} WATER DAM AGE

{ S) DAM AGE FROM OTHER LIQUI D

(8} FREE 21 NG

17V EXTERNAL W E AT (8INTERN Al_ PRESSURE (9 1 CO RRO SION OR RUST
DE FECTI VE FITTINGS FAILY

100 . {11 Loos E FITTI NGS, VALVES OR [ 12) R58 FNNER
v ALy ES, OR CLOSURES CLOSURE S RECEPTACLE

( 13) 60 TTOM FAILURE

(14) BODY O R S1 OE FAILURE

(1S) WEL o FAIL u RE

16} CHIME FAIL U RE

{17) OTHERCONDITIONS (Identity)

19. SPACE FORDOT USE ONLY

Form DOT F 5S00,1 (10-70) (9/1/76)
*, Editorial change to incorporate redesignation

per HM-1 12,
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Figure 2-2.—DOT Incident Report Form F5800.1—Continued

G PACK AGING INFORMATION . If more than one s:1ze or type packaging:sinvolvedinio. * of material ghow packaging information
separately for ® ach. I| more SPIN. @ t 8 needed, use SectionH ‘ ‘Remarks” below keyingto the 1tem number.

ITEM | L2l | "2 &3
TYPE OF PACKAGING INCLUDING INNER
20 | REC € PTA C LES (Steel drums. wooden box.
cylinder, etc.}

CAPACITY OR WEIGHT PER UNIT
21 | (5S gellons, 65 1bs., etc.)

NUMBER OF PACKAGES FROM WHICH
22 | MATERIAL ESCAPED

NUMBER OF PACKAGES OF SAME TYPE
23 | INSHIPMEN T

DOT SPECIFICATION NUMBER(S) ON
24 | PACKAGES (21 F”, 17E, 3AA etc, ornon e )

SHOW ALL OTHER DOT PACkAGING
28 | MARKINGS (Part 178)

NAME, sYMBOL, OR REGISTRATION NUM-

26 BER OF PACKAGING MANUFACTURER

SHOW SERIAL NUMBER OF CYLINDERS.
27 | CARGO TAN KS, TANK CARS, PORTABLE

TANKS
28 | TYPE DOT LA BEL(S) APPLIED

REGISTRATION
| F RECONDITIONED [(* |NO. OR SYMBOL

29 OR DATE OF LAST
e | TEST OF INSPEC-
REQUALIFIED, SHOW T10N

IF SHIPMENT IS UN OER DOY OR USCG
30 | SPECIAL PERMIT, ENTER PERMIT NO.

X

REMARKS . Describe essential facts of incidentincluding but not limited to defects, damage, probable cause, stowage,

act 1on taken at the time discovered, and action taken to prevent future incidents. Include any recommendations to improve
packaging, handling, or transportation of hazardous materials. Photographs and diagrams should be submitted when
necessary for clarification.

31. NAME OF PERSON PREPARING RE PORT ( Type orprint) 32. SIGNATURE

33. TE LE PHONE NO. (Include Area Code) 34. DATE REPORT PREPAREO

Reverse of Form DOT F 5800.1 (10-70)
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ions are reported to EPA, the States, or NRC, al-
though 90 percent of releases over 100 gallons are
reported; and 20 percent of al polychlorinated bi-
pheny! releases are reported.” Transportation spills
constitute 26 percent of the total number of inci-
dent reports compiled by this EPA region.”

The hazardous materials regulated community is
S0 large that inspection of every facility, manufac-
turer, shipper, and carrier is not feasible. Enforce-
ment agencies use a variety of criteriato determine
how best to deploy their inspection resources, and
violation and release records are frequently used to
identify areas on which to concentrate inspection
efforts. The Coast Guard, for example, has re-
directed its inspection efforts to “high-priority” ves-
sels, the definition of which includes a vessel with
a reported previous hazardous materials incident.
BMCS and the Federal Railroad Administration
also use selection criteria to determine inspection
priorities, based in part on release experience.”
However, since compliance with the release report-
ing requirement is low, many firms go for years with-
out seeing an inspector, and problems remain un-
corrected.

The incentive for reporting, as required by the
Federal enforcement program, is to avoid the pos-
sibility of acivil or criminal penalty that can beim-
posed if a person knowingly violates a Hazardous
Materials Transportation Act regulation. Civil
penalties, more common than crimina penalties,
can include a liability of up to $10,000 per viola-
tion or 1 year imprisonment, or both. Criminal
pendlties are subject to afine of up to $25,000 or
5 years imprisonment, or both. However, even when
violators are penalized, the level of the pendlty is
often insufficient to deter future violations, because
the costs of compliance are greater than those of
potential penalties. Thus, some operators consider
penalties to be an occasional cost of doing busi-

%ICF, Inc., “Economic Analysis of Reportable Quantity Adjust-
ments Under Sections 102 and 103 of the Comprehensive Environ-
mental Response, Compensation, and Liability Act,” unpublished type-
script, March 1985.

“William J. Keffer, “Incident Activity Report,” periods covering
June-August 1985, memo to distribution, U.S. Environmental Protec-
tion Agency Region VII.

é8.S. Department of Transportation, Research and Special Pro-
grams Administration, A Guide to the Federal Hazardous Materials
Transportation Regulatory Program (Washington, DC: January 1983).

ness.” For further discussion of penalty levels, see
chapter 4.

Despite widespread mistrust in the reliability of
the HMIS, its information is acknowledged to be
the best available, and frequent requests for Fed-
era accident and spill data come from the private
sector, including legal professionals, industry
anaysts, private citizens, consultants, and univer-
Sity researchers. In most cases, DOT handles these
through distribution of a hard copy of the requested
material, although a few databases are also accessi-
ble through online queries via telephone access.

Modal Accident Data Systems

Independent of the RSPA release reporting sys-
tem are several accident reporting systems main-
tained by various modal administrations.* These sys-
tems were designed to cover all transportation
accidents under the jurisdiction of the particular
administration, not just those involving hazardous
materials. In many cases, however, special identi-
fiers have been placed in the reporting format that
permit the designation of an accident involving haz-
ardous cargo. These databases are useful secondar,
data, as the accident reports are usually based on
reporting procedures independent of RSPA proce-
dures, and thus are not subject to the same defi-
ciencies. However, the different agencies use differ-
ent location codes for accidents, ranging from point
codes to relative location from a nearby town, mak-
ing it difficult to identify routes where route char-
acteristics may contribute. In addition, other sources
of information exist that are useful for understand-
ing releases and accidents related to the transpor-
tation of hazardous materials.

The Coast Guard maintains two databases that
include recognition of accidents and spills involv-
ing hazardous materials: 1) the Commercia Vessel
Casudlty File (CVCF), and 2) the Pollution Incident
Reporting System (PIRS). These databases could be

®National COnference of State Legislatures, Hazardous Materials In-

cident Reports (Washington, DC: U.S. Department of Transportation,
Research and Special Programs Administration, February 1984).

*Th,term “accident” refers to a vehicular accident. Most hazard-
ous materials transport releases are not caused by vehicular accidents
themselves, but by other causes such as faulty valves or closures. Con-
versely, most vehicular accidents do not involve vehicles that are trans-
porting hazardous materials.
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used to fill agap inthe HMIS, which is particularly
weak in the marine mode.

CVCF includes all vessel accidents, both domes-
tic and foreign, occurring since 1963 in U.S. waters,
subject to the following criteria:

+ actual physical damage to property in excess of
$25,000;

+ material damage affecting the seaworthiness,
maneuverability, or efficiency of a vessel;

« stranding or grounding (with or without damage);

+ loss of life; and/or

« injury causing any person to remain incapaci-
tated for a period in excess of 72 hours, except
injur to harbor workers not resulting in death
and not resulting from vessel casualty or vessel
equipment casualty.

The records include vessel characteristics, event,
cause, fatalities/injuries, and monetary damage; spe-
cific vessdl codesindicat% whether the vessel was car-
rying hazardous cargo.

The PIRS database consists of reports generated
in response to requirements of the Federal Water
Pollution Control Act and the Comprehensive En-
vironmental Response, Compensation, and Liabil-
ity Act. It includes all polluting releases into U.S.
waters and identifies transport-related releases by
hazardous substance name. The database also in-
cludes the quantity released, cause of the incident,
and the date and location.” According to Coast
Guard officials, the PIRS database has unedited files
where major errors often appear, and only closed
cases are available for analysis from the database.

The Bureau of Motor Carrier Safety has main-
tained a database on accidents since 1973. It includes
any motor carrier accident in which afatality or in-
jury occurred or for which at least $2,000 in prop-
erty damage was incurred. Reports are filed on Form
50-T, which requests carrier identification and ad-
dress, location of the incident, characteristics of the
event, cause, information on the cargo, and conse-
guences of the accident. The carrier identification,
cargo description, and certain accident character-

U.S. Coast Guard, Coding Instructions for the Automated File of
Commercial Vessel Casualties (Washington, DC: February 1984).

“’U.S. Coast Guard, Polluting Incidents In and Around U.S
Wiaters, Calendar Year 1981 and 1982 (Washington, DC: December
1983).

istics are recorded, so that congruence between the
HMIS database and BMCS database maybe achiev-
able for releases caused by vehicular accidents.

The Federal Railroad Administration maintains
its own accident/incident database from informa
tion generated by railroads, inspectors, and RSPA.
The database includes information similar to the ac-
cident characteristics described in the Coast Guard
and BMCS databases, athough FRA has its own
definition of incidents and accidents. FRA performs
a number of internal consistency checks to strengthen
the validity of the database. These include the elim-
ination of double-counting of events when more
than one railroad files a report, spot checks of sus-
picious events, and occasional audits of railroad in-
ternal records. Over the past 10 years, over 80,000
records have been included in the FRA file. Approx-
imately 1,000 of these have involved releases of haz-
ardous materials. FRA aso maintains an RSPA-
enhanced database on hazardous materials spills,
which includes accident location information, rail-
road code, and STCC.

The Federal Aviation Administration maintains
a computerized accident/incident database at its Na-
tional Field Office in Oklahoma City. This data-
base consists of air accidents officially reported to
the National Transportation Safety Board (NTSB)
and reports filed by FAA field inspectors. FAA
makes a distinction between an accident and an in-
cident based on the dollar damage incurred in the
reported event. The FAA database includes the pi-
lot involved, the carrier, time-of-day, and other
descriptors such as contributing circumstances and
accident (incident) severity. It is apparently possi-
ble to identify hazardous materials accidents/inci-
dents in this database; according to FAA officials,
11 accidents/incidents involving hazardous mate-
rials have been reported in the past 5 years. Al-
though OTA made several requests for additional
information, FAA did not respond.

The National Highway Traffic Safety Adminis-
tration’s (NHTSA) National Center for Statistics
and Analysis maintains accident data on police-
reported accidents, including those resulting in non-
fatal injury and/or property damage. The file, the
National Accident Sampling System (NASS), was
developed to provide an automated, comprehensive
national traffic accident database. The accidents
investigated in NASS are a probahility sample of



72 . Transportation of Hazardous Materials

all police-reported accidents in the United States.
The data for a NASS-selected accident is collected
by each State under contractual agreement with
NHTSA and includes characteristics of the accident,
driver, occupants, and vehicle. Data relevant to this
study include the vehicle number, type of carrier,
and whether BMCS regulated; characteristics of the
roadway where the accident occurred, vehicle body
type, body/trailer configuration, vehicle curb and
cargo weight; and impact of the accident. Although
the specific commodity being carried is not de-
scribed, sufficient information exists to track acci-
dents likely to involve hazardous materials, and re-
cently a hazardous materials “flag” was added to the
record description. Outside of the date and loca
tion of the accident, there is little congruence with
the data collected by RSPA; however, the charac-
teristics of the driver, road, and traffic may be im-
portant determinants of hazardous materials ac-
cidents.”

Those accidents resulting in loss of human life are
also classified separately in NHTSA's Fatal Acci-
dent Reporting System (FARS). The FARS file con-
tains data on vehicles and persons involved in fa
tal accidents, defined as an accident in which an
accident-related death occurred within 30 days of
the accident. FARS includes all fatal accidents that
occur in the United States. Other than this distinc-
tion, however, the information collected parallels
the NASS data structure.” Table 2-10 shows the
incident/accident databases.

Other Relevant Databases

Environmental Protection Agency.—EPA re-
gional offices receive notifications from many sources
of releases of hazardous substances; the reports are
integrated into a regional release reporting system.
Data recorded include the release date, company in-
volved, spill location, nature of the emergency, ma-
terial spilled and volume, source of the spill, respond-
ing agency, nature of the response, and resolution.
Several EPA regions maintain this information in
computerized files. EPA uses National Response

"National Highway Traffic Safety Administration, National Acci-
dent Sampling System (NASS), Analytical User’s Manual (Washing-
ton, DC: 1981).

"National Highway Traffic Safety Administration, Fatal Acciden:
Reporting Systems (FARS), User’s Guide (Washington, DC: Augus
1981).

Center reports in addition to spills reported to EPA
regional offices, States, and local governments to
formulate regulatory policy.

National Response Center.—Although tele-
phone reports to NRC are primarily to stimulate
aresponse action, the information provided can be
used for policy anaysis. Data items include the loca-
tion of the incident, mode of transportation in-
volved, material involved, and quantity released.
The material definitions are coded differently from
those in HMIS, and causal factors are not consid-
ered in any fashion. However, the NRC database
provides a more balanced picture of releases by
different modes, particularly marine transport.

National Transportation Safety Board.—NTSB
investigates transportation accidents in any mode,
based on the definition in 49 CFR of a major ve-
hicular accident for each mode. NTSB may use the
NRC telephone report information to help deter-
mine whether to proceed with its own investigation.

An NTSB investigation includes a multiple-da,
field investigation involving the shipper, carrier, gov-
ernment agencies, associations, and other interested
parties. The investigations take place over severa
months, so that the full impact of the accident can
be assessed. One consequence of this timeframe is
that the accident damages reported by NTSB are
substantiall, greater than those reported by carriers




Table 2“10.—Incident/Accident Databases

Exclusive
hazardous Exclusive
materials  transport

Database Kept by Years Modes  Accidents Incidents focus focus
Hazardous Materials Information DOT, Office of Hazardous Materials 1971 to present All Yes Yes Yes Yes
System Transportation, Research and Spe-
cial Programs Administration
Commercial Vessel Casualty File U.S. Coast Guard 1983 to present Marine Yes No No Yes
Pollution Incident Reporting U.S. Coast Guard 1971 to 1985 All Yes Yes Yes No
System
Truck Accident File DOT, Bureau of Motor Carrier 1973 to present Highway Yes No N o Yes
Safety, Federal Highway Adminis-
tration
Railroad Accident File Association of American Railroads 1973 to present Rail Yes Yes No Yes
Air Accident File Federal Aviation Administration - Air Yes Yes No Yes
National Accident Sampling System National Highway Traffic Safety 1983 (Hazardous Highway Yes No No Yes
Administration materials flags
added in 1983)
Fatal Accident Reporting System National Highway Traffic Safety 1983 (Hazardous Highway Yes No No Yes
Administrate ion materials flags
added in 1983)
National Response Center U.S. Coast Guard - All Yes Yes Yes No
National Transportation Safety National Transportation Safety - All Yes No No Yes
Board File Board
U.S. Department of Energy Data Sandia National Laboratories 1979 to present All Yes Yes Yes Yes
B
Washington State Accident File Washington State Utility and Trans- 1978 Highway Yes No No Yes

portation Commission

SOURCE: Office of Technology Assessment.
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to RSPA.”NTSB maintains a database on the vi-
tal statistics of each investigated accident. Railroad
and aviation accident data are stored in computer
files. Highway and marine accident data are stored
on coding sheets, but have not yet been logged into
the computer system.

Department of Energy.—At the Sandia Labora-
tories, DOE maintains an online database on all
radioactive incidents, based on the HMIS file and
information from the Nuclear Regulatory Commis-
sion on the loss of control of radioactive materials.
The database consists of approximately 70 percent
HMIS records and 30 percent NRC records. NRC
is the lead agency in conducting investigations of
transport accidents involving radioactive materials.
These investigations focus on mechanical analyses
of the containers involved in the accident, for the
purpose of improving the safet,of the containers.”
Table 2-2 presents a summary of these databases.

State and Local Agency
Accident Data Systems

Accident and spill databases maintained by State
and local agencies vary considerably depending on
the authorities involved and the level of commit-
ment the organization has made to managing haz-
ardous materials transportation problems.

The most difficult data-gathering problem in State
and local studies has been obtaining reliable infor-
mation on past hazardous materials releases. Most
fire departments do not keep separate records of haz-
ardous materials incidents, athough fire depart-
ments in some large metropolitan areas are begin-

U.S. General Accounting Office, Programs for Ensuring the Safe
Transportation of Hazardous Materials Need Improvement (Washing-
ton, DC: November 1980).

“Lawrence Livermore National Laboratory, Mechanical Analysis of
a Transportation Accident Involving Empty Shipping Casks for Radio-
active Materials Near Hilda, South Carolina in November 1982,
NUREG/CR-3452 (Washington, DC: U.S. Nuclear Regulatory Com-
mission, October 1983); Lawrence Livermore National Laboratory,
Simulation of Loading Conditions for a Type A Package Containing
Americium-241 Involved in an Airplane Crash at Detroit Metro Air-
porr in January 1983, NUREG/CR-3536 (Washington, DC: U.S. Nu-
clear Regulatory Commission, January 1984); L2 wrence Livermore
National Laboratory, A Highway Accident Involving Radiopharma-
ceuticals Near Brookhaven, Mississippi, on December 3, 1983,
NUREG/CR-4035 (Washington, DC: U.S. Nuclear Regulatory Com-
mission, April 1985); SRI International, Mechanics ofa Highway Ac-
cident at Wichita, Kansas, Involving Natural Uranium Concentrate,
NUREG/CR-0992 (Washington, DC: U.S. Nuclear Regulatory Com-
mission, August 1979).

ning to develop special hazardous materials report
forms for use in internal planning. State and local
planners usually must rely on outside sources, some
of which may be unreliable or contradictory. The
experience of San Francisco Bay Area planners il-
lustrates the difficulty of collecting data on releases:
of 16 Federal, State, regional, and local sources con-
tacted, only 9 could provide data on past releases
within the timeframe requested for the study. More-
over, these sources did not have a common format,
and sources reporting the same incident often var-
ied considerably. ” The staff conducting a current
California study for the State legislature found it
necessary to consult three separate databases to de-
velop a reliable release record for the State high-
way system.

State and local agencies have concentrated on de-
veloping accident reporting systems rather than re-
lease reporting systems and focus much of their at-
tention on the highway mode. This is due to the
role of the State and local police in reporting traf-
fic accidents, and a well established and coordinated
network of accident management. “There have,
however, been several State and local attempts to
focus on hazardous materials releases, many of them
funded by DOT as demonstration projects.*

Other State and regional projects have explicitly
examined hazardous materials releases, but have re-
lied heavily or exclusively on HMIS for their data.
These include an analysis of hazardous materials
transport by rail conducted by the State of New
Jersey”and a multimodal study of the transporta-

tion of hazardous materials in the New Y ork-New
Jersey region.”

7 A ssociation of Ba, Area Governments, “jsgues and Recommenda-
tions,” San Francisco Bay Area: Hazardous Spill Prevention and Re-
sponse Plan, vol. 1 (Washington, DC: U.S. Department of Transpor-
tation, Research and Special Programs Administration, February 1983).

"Linda Turnquist, Analyst, California Transit (CALTRANS), per-
sonal communication, March 1986.

%Some States have mandatory reporting of hazardous substance re-
leases similar to CERCLA requirements although many local agen-
cies are unaware of these reporting requirements. See ICF, Inc., Eco-
nomic Analysis of Reportable Quantity Adjustments Under Sections
102 and 103 of the Comprehensive Environmental Response, Com-
pensation, and Liability Act (Washington, DC: March 1985).

*An additional Federal initiative has been the State Hazardous Ma-
terials Enforcement Development (SHMED) program, The focus has
been on establishing uniform transportation safety standards for haz-
ardous materials and the enforcement of these standards.

New Jersey Department Of Transportation, Office of Freight Serv’
ices, Movements and I ncidents of Hazardous Materials in New Jersey
(Trenton, NJ: The New Jersey State Legislature, December 1984).

¥Scanlon, op. cit.
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More sophisticated State applications include the
use of computerized accident recordkeeping systems
used with flow data to determine highway accident
rates and high risk locations. The States of Utah,
Washington, and New Y ork, for example, maintain
computerized accident recordkeeping databases that
contain police accident investigation reports. When
a heav, truck is involved, the carrier name, vehi-
cle type, contributin,circumstances, accident sever-
ity, and other information are required. In the case
of the State of Washington, the United Nations
number of the cargo is also included.

This type of database permits extracting informa-
tion about heavy vehicle accidents where hazard-
ous cargo was involved. The information can be
checked against movement data to determine acci-
dent rates of vehicles transporting hazardous cargo.
The accident rates can be used subsequently to com-
pute transport risk profiles and identify safer routes
for hazardous materials. The capability to do this
exists in the States of Washington and New Y ork,
but has not been utilized by the States, partly be-
cause of the fragmentation of State government
responsibilities. Accident and movement data re-
side in different offices, and still other offices are re-
sponsible for policy analysis. Both States are, how-
ever, moving toward conducting better analyses of
the data that is collected and maintained.

The State of Maryland has largely overcome these
problems. Several years ago, Maryland began a sur-
veillance system of hazardous cargo movements at
multiple check points and different times of the day.
A State release reporting system was also instituted
under which any hazardous materials release is en-
tered into the database. These two sources of in-
formation are subsequently compared to determine
the level of hazardous materials transport safety in
the State. This information has been used to dem-
onstrate a preferred nuclear materials routing sys-
tem in Maryland. However, the accomplishments
in Maryland have come only after 10 years of activ-
ity and significant coordination among State agen-
cies, demonstrating how time-consuming and pains-
taking such a process is.

State data-collection capabilities will be further en-
hanced when an integrated Federal-State data net-
work, known as SAFETYNET, is made operational
by BMCS. SAFETYNET will tie together the pres-

ent BMCS Motor Carrier Safety database with
HMIS and various computer-based State systems.
The Motor Carrier Safety database now contains
information on more than 200,000 interstate car-
riers and 30,000 hazardous materials shippers. It can
report al of the known carriers domiciled in are-
gion, rank them by the average number of driver
and vehicle violations found per inspection, list the
number of truck inspections each carrier has under-
gone, and give the date of the most recent safety
audit. Once SAFETYNET is operating, BMCS and
participating States should be able to:

input driver-vehicle inspection data,

update and query inspection data,

update and query carrier census data,

guery safety management audit summary data,
guery accident report summary data,

query inspection workload data, and
generate system reports.”

A demonstration program involving four States—
North Carolina, Colorado, Oregon, and Michigan
—isin progress. The eventual goal isto include all
States in SAFETY NET, but this may take 10 years
or more to accomplish. Funding is to be provided
through a variety of Federal and State programs.

Carrier Release Data

Virtually all carriers retain copies of reports on
accidents and releases that they have filed with the
appropriate authorities. However, OTA contractors
found, based on conversations with carriers, that
the methods used for reporting information on Form
F5800. 1 are arbitrary. There was a consensus among
carriers that the primary purpose of the form is to
record a release, not to establish accurate details,
and that the 15-day reporting requirement is too
short. For example, relatively small damage is often
reported as no damage; when the damage is meas-
urable, the carriers usually report the out-of-pocket
cost and include the loss of cargo only and not the
cleanup cost. There is little evidence that carriers
use the release reports for any purpose beyond ful-
filling the reporting requirement. Carriers also em-

“].A. Reyes Associates, inc., “SAFETYNET: The Motor Carrier
Safety Information Network,” prepared for the U.S. Department of
Transportation, Federal Highway Administration, Bureau of Motor
Carrier Safety, unpublished typescript, November 1984.
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phasize that it is inappropriate for them to be re-
quired to report releases that occur during loading
and unloading, since they often do not perform this
function and are unaware of a release having
occurred or the details concerning it. *

The Association of American Railroads main-
tains its own release database from inspector, rail-
road, Form F5800. 1, CHEMTREC, and telephone
reports. Information includes date, location, release
type, source of data, deaths and injuries, and esti-
mated damage. The damage estimates can be seg-
mented by equipment, lading, fire, and other dam-
age. The AAR database goes back to 1973.

Completeness and Accuracy of HMIS

The HMIS database is extremely important as the
basis for most studies of hazardous materials trans-
port safety in the United States. To assess the ade-
quacy of HMIS for this purpose OTA addressed two
concerns:

1. nonreporting of spills as documented in other
databases that allow identification of hazard-
ous materials releases, and

2. misreporting of spills as documented by infor-
mation on the same incident in other release
and accident databases.

To document the extent of nonreporting and mis-
reporting, OTA contractors compared the HMIS
database with relevant secondary databases on re-
leases and accidents. However, in most cases, other
reporting systems cover a much broader spectrum
of releases and accidents than smply hazardous ma-
terials transport, and are thus not oriented for anal-
yses of the industry at the level of detail theoreti-
caly available in the HMIS database. Moreover,
databases differ on the definition of areportable re-
lease. Despite these difficulties, OTA concludes that
analysis of secondary datais essential to ensure
adequate records.

At OTA'’s request, contractors undertook addi-
tional analysis to provide further documentation
and develop estimates of nonreporting for HMIS
keeping in mind that reports to HMIS of injuries
and deaths are required only if the release occurs

*This point was emphasized by Cynthia Hilton, Manager, The Chem-
ical Waste Transportation Council, personal communication by let-
ter, May 20, 1986.

during interstate transportation and if damage is due
to the hazardous material. The methodology for this
effort was to match accidents with possible releases
in secondary databases, such as NTSB and the
BMCS Truck Accident File (TAF) with reported
incidents in the HMIS database. Those releases for
which an HMIS report could not be identified were
included in the computation of nonreporting bias.

Misreporting estimates were devel oped by study-
ing releases in the HMIS database for which the in-
formation reported by the carrier is inconsistent with
information available in other reports for the same
incident. The methodology used to address this is-
Sue is based on comparing reported consequences
for matching releases.

The Coast Guard’'s Commercia Vessel Casualty
File reporting criteria are detailed earlier in thisre-
port. While CVCF criteria differ somewhat from
those for HMIS, they reflect similar objectives, in-
cluding release consequence. While CVCF does not
explicitly identify the vessel’s cargo, it does have a
detailed vessal-type definition from which releases
likely to involve hazardous materials can be identi-
fied. For the purposes of this analysis, tanker ships
and tanker barges were considered. A direct com-
parison between CVCF and HMIS was conducted
for the period 1976-80.

CVCF analysis shows that collisions and ground-
ing constitute the bulk of reported incidents, with
relatively few releases caused by fire, explosion, or
material failure, The primary cause of failure is most
often “fault of other vessel/personnel. ” Inclement
weather has a relatively minor impact on the over-
al number of reported incidents. (See table 2-1 1.)
The most frequent general locations of marine haz-
ardous materials releases were along the Gulf of

Table 2.11.—Waterborne Incidents Reported
to the Commercial Vessel Casualty File
by Primary Cause, 1976=80

Number of Percentage

incidents of total

Poor weather .. .............. 208 3
Equipment failure . . .. ........ 502 8
Depth less than charted . . . . . . 138 2
Fault of other vessel/

personnel . ................ 4,240 69
Other. . ...t 1,066

Total . ....... ..o 6,154

SOURCE: office of Technology Assessment.
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Mexico, probably reflecting the major petroleum and
chemical activities in that region. (See table 2-12.)
This contrasts greatly with the HMIS analysis,
which lists high frequency marine release locations
as Louisiana, California, New Jersey, Puerto Rico,
and Maryland.

A comparison of CVCF release reports and con-
sequences with marine releases contained in the
HMIS database appears in table 2-13. The number
of reportable releases is off by a factor of 41; over
four times as many injuries have been reported to
CVCF; 24 deaths have been reported to CVCF,
with no fatalities listed in HMIS. However, because
of the format of the CVCF report, it isimpossible
to determine if the injury or death was due to the
hazardous material or some other cause, such as col-
lision forces. The average damage per release is four
times greater in CVCF, implying that the procedures
used in CVCF reporting acknowledge more substan-
tial destruction than reported by carriers to RSPA.
For the period 1976-80, damage apparently related
to hazardous materials releases reported to CVCF
exceeds $189 million, or over $50 million more than
the damage total in HMIS for 1976 to 1984 on all
transport modes combined.

Truck Accident File—The BMCS Truck Acci-
dent File includes al reported vehicular accidents
involving hazardous and nonhazardous cargo. Three
common descriptive fields exist for HMIS and TAF:
year, month, and State of release. Thus, an HMIS
incident occurring at a different location in the State
or on a different day during the same month might
be erroneously matched; hence, the nonreporting
estimate from this analysis should be considered a
lower bound. A data field within the database per-
mits isolation of accidents involving vehicles carry-

Table 2-12.—Waterborne Incidents Reported
to the Commercial Vessel Casualty File
by General Location, 1976-80

Number of Percentage

Inspection unit incidents of total
New Orleans . .. ............. 1,065 17
NewYork................... 516 8
Galveston . . ................. 424 7
Paducah.................... 359 6
Memphis. . . ....... ... ... 357 6
Houston.................... 331 5
Port Arthur . ................. 324 5
Mobile. . ... 300 5

Table 2.13.-Commercial Vessel Casualty File (CVCF)
Comparison With the Hazardous Materials Information
System (HMIS) Database, 1976.80

HMIS
CVCF database
Number of incidents . . . ............. 6,154 150
Injuries . . ... 57 13
Deaths . .. ... ... . ... . . 24
Average damage per incident ($) ... .. $30,817 $7,843

SOURCE: Officeof Technology Assessment,

ing hazardous materials. Table 2-14 identifies the
States where data for 1983 showed that accidents
occurred most frequently. The top five States from
the RSPA database are Pennsylvania, Ohio, lllinois,
New York, and Texas, respectively. Although most
of the same States appear at the top of both the TAF
and HMIS databases, the order is not the same. Ta
ble 2-15 displays the TAF-reported injuries and
deaths for 1983. The impact to the community—
the number of other people killed and injured as
a conseguence of a hazardous materials accident—
dwarfs the impact to the driver and other riders.

A comparison of TAF and HMIS statistics for
1983 appears in table 2-16. The databases contain
information on 502 matching incidents, the conse-
guences of which appear in tables 2-17 and 2-18.
Carrier-reported incidents underestimate the deaths,
injuries, and damages associated with hazardous ma-

Table 2-14.—Truck Accidents by General Location
Using the Truck Accident File, 1983

State Number of incidents Percent of total
Texas........... 152 9.5
Pennsylvania. . . . . 107 6.7
New York . ...... 79 4.9
California. . ... ... 79 4.9
Ohio............ 66 4.1

SOURCE: Office of Technology Assessment.

Table 2.15.—Truck Accident File Reported Injuries
and Deaths, 1983

Deaths Injuries
DriVer . . . e e e e e 28 474
Reliefdriver . . .. ................... 2 38
Authorized rider. , . . . ... ... ... ... ... 2 62
Unauthorized rider . . . ... ........... 2
Others. . ... . 120 897
Total ..o 154 1,479

SOURCE: Office of Technology Assessment.

SOURCE: Office of Technology Assessment.
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Table 2-16.—Truck Accident File (TAF) Comparison With Hazardous Materials
Information System (HMIS) Database, 1983

TAF HMIS database
Number of vehicular accidents. . . ... ................ 1,602 approx. 211°
INJUAES © o oottt e e 1,479 max.  121°
Deaths . ..ot 154 max. 8’
Average damage per accident . . . ... .. .. . . . ... .$16,800 approx. $I,534°

aapproximation is based on the total highway incidents for 1983 multiplied by the percentage of incidents which are result

af vehicilar accidents (4.5%).

These numbers are 1983 totals for all accidents and incidents.

CThisis the average reported damage per incident fOr 1

SOURCE: Office of Technology Assessment.

Table 2-17.—Hazardous Materials Information System
(HMIS) Misreporting Consequences Using
the Truck Accident File (TAF) Databases, 1983

Number of

matching

incidents Deaths Injuries Damages
TAF...... 502 50 490 $10,077,004
HMIS. . . . . 502 5 59 4,404,092

SOURCE: Office of Technology Assessment,

Table 2=18.—Hazardous Materials Information System
(HMIS) Misreporting Consequences Using the National
Response Center (NRC) Database, 1983

Number of Deaths Injuries
Mode matching incidents NRC HMIS NRC HMIS
Air......... 0 0 0 0
Rail ........ 243 4 0 21 42
Highway. . . . 449 16 6 117 23
Water . .. ... 1 0 0 0 0

SOURCE: Office of Technology Assessment,

terials transport incidents. Approximately 8 times
as many vehicular accidents involving hazardous
materials were reported to TAF as to HMIS, result-
ing in at least 12 times as many injuries and 19 times
as many deaths. Findly, the average damage per in-
cident is considerably larger for the TAF database.
This can be partially explained by the facts that the
HMIS estimate includes other releases, which may
be less destructive, than those related to accidents
and that damages reported to HMIS are estimated
based on the consequences of the hazardous mate-
rial involved only.

Despite the loosely matching criteria, of the 1,602
hazardous materials accidents appearing in TAF,
only 502 or 31 percent could be found in the
HMIS database. The missing accidents caused a
combined impact of 104 deaths, 989 injuries, and

$16,867,056 in damages. Among the more notable
nonreported accidents are the following: Highland
Park, Illinois, on March 22, 1983, killing one, injuring
four, and causing $120,000 in damages; Kemmerer,
Wyoming, on April 7, 1983, killing five, injuring
two, and causing $26,500 in damages, Georgetown,
Kentucky, on May 1, 1983, killing three, injuring
nine, and causing $75,000 in damages; and Hurri-
cane, Utah, on November 21, 1983, killing three,
injuring three, and causing $100,000 in damages.

National Response Center.—This database is not
designed for policy analysis purposes; however, some
limited relevant analyses can be conducted. Reports
to NRC could include hazardous substance spills,
which EPA requires be reported but RSPA does not,
unless the substance is specifically listed in the Haz-
ardous Materials Table.

The matching methodolog, consisted of search-
ing on four common fields: year, month, day, and
State of incident; the results are shown in table 2-
19. Table 2-20 displays NRC and HMIS statistics
for numbers of reported incidents, deaths, and in-
juries in 1983. In total, NRC-reported injuries and
deaths are significantl larger than those reported
in the HMIS database, although there is consider-
able fluctuation at the modal level. The data dem-

Table 2-19.—Hazardous Materials Information System
(HMIS) Nonsporting Consequences Using the National
Response Center Database, 1983

Number not

found in Percentage
Mode HMIS database nonmatching Deaths Injuries
Rail ...... 510 68 2 10
Highway. . 431 49 12 72
Air....... 11 1 0
Water . . . . 552 929 0 29

SOURCE: Office of Technology Assessment.
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Table 2-20.—Hazardous Materials Information System
(HMIS) Nonreporting Analysis Using the National
Transportation Safety Board (NTSB)
Database, 1976.83

Number of Number not

incidents in found in Percentage
Mode NTSB database HMIS database nonmatching
Rail....... 258 165 64
Highway. . . 6 3 50
Water . . ... 7 6 86

SOURCE: Office of Technology Assessment.

onstrate serious nonreporting problems for the air
transport industry. The NRC database has limited
usefulness in quantifying damage estimates, since
this is not a reporting requirement. Table 2-19 shows
the results of comparisons between the databases
for matching incidents; valid comparisons can be
made only for the rail and highway modes.

The National Transportation Safety Board ex-
amines only hazardous materials incidents that have
serious consequences, thus theoretically, all NTSB
incidents should also have been reported to RSPA
and included in HMIS. NTSB incident reports in-
clude information on injuries, deaths, and damages,
and share five matching fields with HMIS: year,
month, day, city, and State. HMIS files for 1976
to early 1983 were studied to find information
matching NTSB data; the results are shown in
table 2-20. The analysis indicates that 50 percent
or more of the most serious hazardous materials
transport incidents go unreported to RSPA. OTA
did not attempt to determine whether this percent-
age changed over time. Most NTSB hazardous ma-
terials reports for which sufficient information was
available were for rail incidents, and nearly two-
thirds of NTSB incidents were not reported in HMIS.

Table 2-21 displays the consequences of the un-
reported incidents. For rail alone, the injuries and
damages of unreported incidents appearing in the
NTSB database exceed the total reported injuries
and damages for all HMIS rail incidents from 1976
to 1984. Among the more notable omissions are an
incident in Maryland, Oklahoma, on December 15,
1976, which resulted in 3 deaths, 11 injuries, and
an estimated $880,700 in damages; Crestview,
Florida, on April 8, 1979, which injured 14 people
and caused $1,258,500 in damages; Pisgah, Califor-
nia, on May 11, 1980, which killed 1 person, injured
3, and caused $2,889,000 in damages; and Benton,

Table 2-21.-Hazardous Materials Information System
(HMIS) Nonreporting Consequences Using National
Transportation Safety Board Database, 1976-83

Number not
Mode found in HMIS Deaths Injuries Damages
Rail ........ 165 37 92 $89,443,936
Highway. . . . 3 12 41 125,000
Water . .. ... 6 13 18 16,360,000

SOURCE: Office of Technology Assessment.

lowa, on August 15, 1982, which injured 1 and
caused $2,140,000 in damages.

Although the sample size for highway and ma-
rine istoo small for good analysis, in two other
modes NTSB showed serious incidents that were not
reported to HMIS. For example, a highway incident
on December 28, 1977, in Goldonna, Louisiana,
which killed 2 people, injured 11, and caused
$125,000 in damages, and a marine incident in Good
Hope, Louisiana, on August 30, 1979, which killed
12 and resulted in $10,500,000 in damages were not
reported to HMIS. (See table 2-17.)

Examples of misreporting include arail releasein
Newton Falls, Ohio, on May 9, 1979, that caused
an estimated damage of $1,407,000 in the NTSB re-
port; according to the HMIS database, no damage
was reported. In another case, NTSB reported
$2,540,000 in damages caused by a rail release in
Hastings, lowa, on July 10, 1980; the HMIS report
shows no damage.

NTSB reviews the incidents it investigates over
an extended period of time and holds discussions
with a number of involved and affected parties. In
contrast, RSPA requires reports to be submitted by
the carrier within 15 days of the incident. Table 2-
22 displays the consequence statistics of NTSB and
HMIS for matching incidents. For the rail mode,
RSPA estimates of death and injury are within range
of NTSB reports. However, damage estimates are
off significantly, by a factor of 7 to 8.

The Association of American Railroads Data=
base—AAR maintains a hazardous materials inci-
dent file that includes a data field identifying the
primary source of the report. AAR data corroborate
the results of the HMIS comparison with NTSB
data; over 60 percent of reportable rail releases are
not being reported to RSPA. Of 13,706 incidents
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Table 2-22.-Hazardous Materials information System (HMIS) Misreporting
Consequences Using the National Transportation Safety Board
(NTSB) Database, 1976-83

Number of Deaths Injuries Damages
Mode matching incidents NTSB HMIS NTSB HMIS NTSB HMIS
Rail ......... 93 33 192 315 $62,589,360 $8,437,363
Highway. . . . . 3 11 21 8 138,070 2,119,820
Water....... 1 9 0 0 0 0

SOURCE: Office of Technology Assessment

examined in the file, the primary sources were re-
ported as follows:

Inspector . ......... .. 3,356 (24 percent)
Railroad. ............ 365 (3 percent)
Telephone . . . ........ 834 (6 percent)
CHEMTREC...... . 1,901 (14 percent)
Unknown.......... 1,978 (14 percent)
Form F5800.1...... .. 5,272 (38 percent)

Washington State Accident File (WSAF).—
WSAF is maintained by the Washington Utilities
and Transportation Commission. OTA contractors
examined this database because, while it includes
al highway freight accidents, it also contains a
unique identifier for accidents involving hazardous
materials. Moreover, this database has useful in-
formation not available in HMIS records, such as
location type (urban/rural), type of accident, road
surface, light conditions, type of road, truck con-
tributing circumstances, truck driver/vehicle actions,
truck vehicle condition, and truck driver sobriety.

Data from 1984 show the following: the locations
of hazardous materials accidents were split evenly
between rural and urban sites. Two-thirds of the
accidents were property damage only, with very few
showing major property damage. One-third of the
accidents occurred on roads that were wet, icy, or
covered with snow. Nearly three-quarters of the ac-
cidents occurred in daylight. Roughly 85 percent of
the accidents occurred on two-lane or four-lane
roads, in contrast t0 12 percent at intersections.
Eighty percent of the accidents involved flamma-
ble liquids. Of the 331 reported accidents, only 11.5
percent resulted in areported spill. Not including
“no contributing circumstances, " “driver inatten-
tion” was cited as the most frequent contributing
factor. Roughly 70 percent of the accidents occurred
while the vehicle was being driven along a straight
path, followed by right and left turns at 8 and 6 per-

cent, respectively. In over 80 percent of the acci-
dents, the vehicle had no cited defect. Finally, driver
drinking causing impairment was cited only once.

Spills contained in WSAF were compared to
HMIS to explore the issues of nonreporting and mis-
reporting. Only 58 of 331 records, or 18 percent,
were found in the HMIS database. For those records
that matched, HMIS reported no deaths, no inju-
ries, and $438,894 in damages, in contrast to 2
deaths, 22 injuries, and $956,370 reported in WSAF.

These findings raise serious questions about the
integrity of the RSPA reporting system both for un-
reported incidents and inaccurately reported in-
cidents.

The problem of underreporting in HMIS is most
serious for marine incidents, asindicated by NTSB,
the National Response Center, and CVCF data;
moreover, based on more limited NRC data, un-
derreporting of air incidents is also high. The num-
ber of reportable incidents maybe underestimated
by factors of at least 10 and 20, for air and water,
respectively. For highway and rail transport, the
number of reportable incidents may be underesti-
mated by factors of at least 2 and 3, respectively.
Furthermore, major events, resulting in deaths, in-
juries, and significant damage, have gone unreported
to DOT. Misreporting creates underestimates of
damages more than of deaths and injuries.

When the nonreporting and misreporting esti-
mates for each mode are applied as multipliers to
HMIS incident and damage estimates, HMIS reports
for 1976 to 1984 of 79,257 incidents resulting in
$144,751,240 in damage should be adjusted to
178,683 incidents resulting in $1.47 billion in dam-
age, according to OTA calculations. This analysis
indicates a more serious safety problem than is pres-
end y acknowledged by DOT and lends credence to
the concerns voiced by State and local officials.
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HMIS Uses

The underreporting in HMIS makes it of ques-
tionable value for some types of analysis. However,
it provides the best data available on container prob-
lems. When matched against rudimentary com-
modity flow data, several conclusions useful for help-
ing to make management decisions can be drawn.
Conversely, many issues simply cannot be resolved
even by the most painstaking analysis, because too
many questions remain unanswered. A review of
the possible uses of HMIS follows.

For the 9-year period studied by OTA, the total
number of incidents by year reported to HMIS was
79,253. As figure 2-3 shows, a general increase in
reported incidents occurred through the late 1970s,
even after changes in reporting requirements, fol-
lowed by a significant decline beginning in 1980.
However, because there is no similar annual com-
modity flow data, it isimpossible to establish
whether incident rates have dropped, perhaps in-
dicating a safer system, or whether the number of
movements has decreased, resulting in similar or
worse incident rates. It is also possible that non-
reporting has increased or that the loosening of
reporting requirements in 1981 led carriers to as-
sume that they need not report any small spills.

Table 2-23 displays the results of a study of inci-
dent location by mode. Heavy concentrations of in-
cidents occur in Pennsylvania, Ohio, lllinois, Texas,
and California, probably due to major industrial
activity and significant truck and rail corridors of
travel for materials destined for other States. So few
marine releases are reported to HMIS that no con-
clusions can be drawn about water transport. Ten-
nessee is the most frequent site for air incidents,
probably because Memphis is a mgjor air freight
hub.

Human error is the primary cause of 62 percent
of incidents, followed by package failure, and ve-
hicular accidents. (See figures 2-4 and 2-5.) The more
specific reasons for incident occurrence appear in
table 2-24. The predominant cause of failure varies
considerably by mode, although external puncture
and loose and defective fittings are often reported.
These problems frequently occur during loading or
unloading operations or when cargo shifts during
transport, resulting in container bottom, body, or

Figure 2-3.—HMIS incidents by Year
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SOURCE: Office of Technology Assessment.

side failure, often caused by damage from other
freight.

These conclusions point to issues that deserve rec-
ognition and either further study or development
of countermeasures. For example, public informa-
tion programs to reduce the likelihood of hazard-
ous materials being shipped by parcel post as bag-
gage might be undertaken by the Postal Service and
the airlines. Thorough analysis of loading, unload-
ing, blocking, and bracing operations and proce-
duresis needed for all modes, but especialy for
truck, rail, and air. Standard procedures and indus-
try training programs could be devel oped.

The analyses also identified several other prob-
lems in the industry deserving recognition and reso-
lution. The use and integrity of MC-306 tank trucks
and trailers for the highway mode, 11 1A tank cars
for the rail mode, and 17E containers* warrant fur-
ther examination, especially those used to carry cor-
rosives, which OTA’s analysis shows have the high-
est incident rate of al commodities. Finaly, the
condition of containers involved in incidents and
the frequent use of nonspecified or unauthorized
containers suggest the need for improved govern-
mental inspection and enforcement activities. On
the other hand, HMIS data show that vandalism
and terrorism have not been serious problems.

*17Es are the most commonly used metal drum or pail container
types.
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Table 2-23.—Number of Incidents®by Location and Mode, 1976-84

Mode
Highway Highway Freight
State Air (for hire) (private) Rail Water forwarder Other Total
Alabama. . .............. 4 1,269 67 410b — 5 — L7
Alaska . ................ 23 35 8 1 79
Arizona . ................ 8 934 59 262 — — 2 1,265
Arkansas . .............. — 1,170 25 251 - - 2 1,448
California . ... ........... 76 2,470 430 817 15 3 22 3,833
Colorado . . ............. 34 1,119 52 73 - - 2 1,280
Connecticut . . . .. ........ 4 383 53 16 - — - 456
Delaware . .. ............ — 171 27 68 - 2 - 268
District of Columbia . . . . . 3 71 38 2 - - - 114
Florida................. 20 1,676 89 518 2 2 1 2,308
Georgia . .. ... 16 2,331 41 334 2 2 3 2,729
Hawaii . .. .............. 9 6 12 - 1 1 - 29
Idaho . .. ............... — 149 28 60 - - 1 238
inois . .. .............. 49 3,340 125 828 - 8 3 4,353
Indiana . . ............... 5 2,155 76 189 5 1 2,431
lowa................... 3 1,110 27 95 - - 2 1,237
Kansas................. —_ 1,167 44 166 2 3 1,382
Kentucky . ... ........... 7 799 135 169 - - 2 1,112
Louisiana . . ............. 13 1,101 84 372 22 3 14 1,609
Maine . ................. — 68 1 44 — — 124
Maryland . .. ............ 10 1,105 134 45 9 2 5 1,310
Massachusetts . . . .. ... .. 16 832 80 88 2 5 2 1,025
Michigan . .. ............ 17 2,274 114 254 — 7 5 2,671
Minnesota . . . . .......... 13 1,213 44 99 - 1 1,370
Mississippi . . . ... — 823 47 90 - 1 3 964
Missouri . ............... 14 2,518 101 143 1 4 1 2,782
Montana . ............... 1 205 27 72 - - 1 306
Nebraska . . ............. 3 719 7 51 — 1 1 782
Nevada . ................ 3 106 11 17 — — — 137
New Hampshire . . . ... ... — 55 9 9 - - 74
New Jersey . . ........... 11 1,604 109 180 14 11 8 1,937
New Mexico . . .......... 4 717 38 94 - - - 853
New York . . ............. 56 3,133 210 211 7 5 14 3,636
North Carolina . . . . ... ... 5 2,408 54 235 1 5 10 2,718
North Dakota . . . ......... — 55 28 - - - 101
Ohio................... 16 4,804 143 328 - 14 8 5,313
Oklahoma . ............. 12 645 46 — 1 — 754
Ooregon . ... .o 4 355 59 165 - - - 583
Pennsylvania . . .......... 28 6,473 245 322 3 34 4 7,109
PuertoRico . ............ 4 4 3 — 12 1 1 25
Rhode Island.,....... — 107 13 3 - - — 123
South Carolina . . .. ...... 4 1,351 33 108 5 2 3 1,506
South Dakota . .. ........ - 84 16 5 - - 105
Tennessee ....,. . .. ... .. 337 2,478 73 203 2 1 1 3,097
Texas.................. 48 2,642 212 1,265 6 4 14 4,191
Uah................... 1 494 27 16 - 1 - 539
Vermont . ............... — 34 16 2 — — 1 53
Virginia . .. .............. 3 1,671 67 124 7 4 5 1,881
Washington . . .. ......... 13 812 121 133 7 5 2 1,093
West Virginia . . .. ....... 1 471 43 65 - 1 - 581
Wisconsin . . . ........... 6 1,975 49 56 - - 1 2,087
wyoming . . ... 1 211 51 60 — 1 2 326

8jncidents refers to the number of hazardous materials releases. For highway transport, areport is required only for releases

that occur to @ company engaged in Interstate transportation.
bBold(ace numbers indicate five states with the highest number of incidents for each category.

SOURCE: Office of Technology Assessment.
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Figure 2-4.—General Causes of Spills by Mode
According to the HMIS
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Figure 2-5.—General Causes for All Modes

Other (5.00/0)

Package failure
(26.80/.)

7

(6.1 o)

Vehicular accident
Human error (62.1 1)

SOURCE: Office of Technology Assessment.

Despite the fact that several years of data can be
examined, catastrophic events are rare enough that
asingle release in a given mode, hazard class, or con-
tainer category, can distort the analysis of particu-
lar segments of the industry. More complete data
might provide a more balanced picture, despite this

problem, and would permit using release reports as
a management tool.

Conclusions

HMIS was the subject of considerable criticismin
1980 from the U.S. General Accounting office
(GAO) for the following reasons:”

1. RSPA is not receiving reports on all spills be-
cause it relies on voluntary reporting from
carriers;

2. companies involved only in the loading, un-
loading, or storage of hazardous materials (e.g.,
shippers and freight forwarders) are not re-
quired to submit hazardous materials incident
reports,

3. reports are not required by RSPA for spillsin-
volving hazardous materials shipped in bulk by
water;

4. DQOT has elected not to require firms involved
only in intrastate transportation to submit haz-
ardous materials spill reports;

= RSPA has no systematic procedure for refin-
ing reported data that are incomplete or in-
accurate; and

6. the total consequences of spills are understated
significantly due to the time limit on reporting
and soliciting solely the carrier’s perspective.

Each of these factors works to understate the over-
all impact of hazardous materials transportation re-
leases. OTA finds that the database deficiencies
noted in the GAO report persist and that the total
volume of hazardous materials releases is seriously
underestimated. Moreover, the value of HMIS for
deriving distributions of events, causes, and con-
sequences, and multimodal comparative analyses
is questionable. OTA finds that improvements to
the RSPA incident reporting system are needed
to ensure more accurate and comprehensive diag-
nostic and evaluative studies of hazardous mate-
rials transportion safety.

The major areas for improvement include:

. initiatives to ensure complete reporting of haz-

ardous materials releases,
. coordinated working agreements between RSPA

and other governmental agencies covering data

205 S General Accounting Office,op.cit.
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Table 2=24.-Cause of Failure by Mode, 1976-84

Mode
Highway Highway Freight

Number Code Air (for hire) (private) Rail Water  forwarder Other Total
Dropped in handling. . . 239° 4,334 95 30 16 18 1 4,743
External puncture . . . . . 81 12,051 362 481 39 56 35 13,105

3 Damaged by other
freight............ 62 8,192 53 146 8 30 7 8,498
4 Water damage . . ... ... 2 62 2 16 2 — — 84

5 Damage from other
liquid . .. .......... 2 69 1 5 - — 77
6 Freezing............. - 182 21 12 2 - 218
7 External heat . . ....... 3 116 17 53 : 1 1 194
8 Internal pressure. . . . . . 57 666 113 399 19 1 4 1,259
9 Corrosion or rust . . . . . 6 641 36 118 4 1 2 808
10 Defective fittings . . . . . 60 3,375 321 2,883 27 2 18 6,666
11 Loose fittings . . . . . ... 257 7,851 421 3,684 22 18 29 12,282

12 Failure inner

receptacle . . ....... 35 622 17 60 - | 735
13 Bottom failure . . ... ... 3,780 66 4 7 3 3,960
14 Body/side failure. . . . . . 64 2,517 105 279 14 18 9 3,006
15 Weld failure . . ........ 4 728 50 70 13 3 4 872
16 Chime failure. . . ... ... 2 12 1 2 610
17 Other conditions. . . . . . 129 2,492 282 328 22 5 20 3,278
18 Hose burst........... — 872 83 7 - 3 966
19 Load/unload spill . . . . . 2 5,985 1,283 72 2 - 9 7,353
20 Cargo shifted/fell . . . . . 30 6,127 120 357 14 22 7 6,677
21 Improper loading. . . . . . 18 2,381 15 62 5 10 1 2,492
22 Vehicle accident . . . . .. 3 2,145 972 994 3 1 12 4,130
23 venting.............. - 13 25 120 - - 1 159
24 Release of fumes . . . .. 3 46 9 147 —_ - 2 207
25 Friction . ............. 1 101 8 17 2 2 — 131
26 Static electricity . . . . . . — 8 — 2 - - - 10
27 Metal fatigue . ........ — 531 4 12 1 | — 549

afotdface indicates top two causes of falture in each mode.

SOURCE: Office of Technology Assessment.

sharing and devel oping the capability to match
release reports,
. development of software to identify misreport-

irbg and nonreporti nég, and
additional data-entry/data-validation clerks and

staff to ensure complete, accurate reports.

Moreover, the accuracy of DOT's Hazardous Ma-
terials Information System can be improved with-
out large expenditures for technology improvements.
For instance, Form F5800. 1 does not clearly specify
the data items RSPA attempts to collect from it. The
carrier issuing the report is given considerable | ati-
tude in describing the incident; consequently, the
data-entry staff must make subjective judgments on
how the reports should conform to the HMIS rec-
ord structure. RSPA is currently revising the form.
In this process, questions on the form about cause,
characteristics, and consequence should be struc-
tured so that the respondent selects specific entries

from lists of potential choices, asin Part F (Nature
of Packaging Failure) on the present form. This
would create a uniform basis of reporting and de-
crease the redundant entries in the database, par-
ticularly for container types. Furthermore, it would
make the data-entry process more efficient and pro-
vide a more concise database.

RSPA has expressed interest in condensing the
information required on Form F5800. 1, citing the
cumbersome E)roblem of managing a large histori-
cal database.” However, the amount of informa-
tion now requested on Form F5800. 1 is not exces-
sive when contrasted with that for other reporting
systems such as NASS, FARS, TAF, and CVCF.
In comparison to other incident/accident databases,
the volume and complexity of reports received an-
nually by RSPA are relatively small.

" Detailed Hazardous Materials Incident Reports” Federal Regis
ter, vol. 49, No. 53, Mar. 16, 1984, pp. 10042-10047.
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The data fields in the current HMIS database
cover most of the magjor elements of a hazardous
materials transport incident. However, additional
information on the age and registration number of
the vehicle, driver, weather conditions, cargo weight,
type of event (e.g., in transit/loading/unloading),
and package type (e.g., bulk/nonbulk) would be use-
ful. Inclusion of the telephone number for the Na-
tional Response Center on Form F5800. 1 could re-
mind the carrier to provide atelephone report if
warranted.

Revising the criteriafor requiring awritten report
has been recently proposed by RSPA.” Since most
small package incidents have minor consequences,
RSPA is considering a new reporting criteria for
Form F5800.1 requiring its completion only if an
incident results in any of the circumstances set forth
in 49 CFR 171.15 or involves:

+ bulk packaging,

+ shipments aboard aircraft or in air terminals,

« property damage equal to or in excess of $1,000
including cleanup,

* evacuation,

* packages or hazardous materials under an ex-
emption, or

+ any quantity of hazardous waste that has been
discharged during transportation.

Deleting the requirement for reporting smaller
spills would deprive DOT of its primary source for
evauating small packages carried in less-than-load
lots. See chapter 3 for a discussion of the impact
of such a change on small packaging requirements.

The issue of the carrier’s primary responsibility
for notification of releases warrants examination.
Possible changes include extending the reporting
time limit to 30 days to encourage more complete
evaluation of incident characteristics and conse-
quences. Furthermore, shippers and receivers could
be held responsible for reporting 1oading/unl oad-
ing incidents, if RSPA develops a system to indi-
cate possible redundant reports. Immediate tele-
phone followup to obtain information missing from
reports would permit complete data to be entered
into the HMIS database. Finally, comparisons of
HMIS reports to reports filed with other systems,
such as NRC, CVCF, TAF, and NTSB, could iden-

‘Ibid.

tify discrepancies and identify nonreported incidents
meeting HMIS reporting criteria.

These changes would require the cooperation of
several agencies in furnishing data to RSPA and de-
signing their reports with common data fields to per-
mit direct comparisons. Although modifying report-
ing and database formats can be costly and time-
consuming, two alternatives could make expensive
changes unnecessary:

1. Conversion or bridge tables could be con-
structed to transform other agency data items
into data items contained in the HMIS data-
base so RSPA could conduct nonreporting
analyses.

2. Data items required for matching could be added
to Other agency report forms and databases.

OTA finds that HMIS misses numerous releases
recorded in other Federal databases, in part be-
cause bulk marine releases and those occurring
during solely intrastate commerce need not be re-
ported, and because the reporting requirement is
not enforced. Furthermore, little effort is made
to include data other than that reported on Form
F5800.1 in RSPA’s annual report, making the re-
port an inadequate reflection of the safety of the
transportation of hazardous materials.

Moreover, OTA analyses of flow and accident
data indicate that relatively few of the HMIS data
can be used as indicators. A major accident in an,
single year or on any mode can skew the data sig-
nificantly. However, when combined, current Fed-
eral accident and spill databases can provide more
complete information on the dimensions of hazard-
ous materials transportation safety problems.

A California study, being conducted for the State
legidlature, compared three separate databases show-
ing highway spills and determined that at |east 500
spills occur annuall,on the State highwa, system
aone, excluding the city streets. The study demon-
strates that several databases must be used to gen-
erate reasonabl, complete data, even for asingle
State. These results show driver error asthe singl e
largest cause of spills and imply that concentration
on addressing truck-related issues such as driver
training and qualifications is essentia for safety im-
provements.
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The intent of the HMTA clearly indicates the
need for an adequate annual summary of the safety
of hazardous materials transportation, making im-
provement to HMIS an urgent issue. OTA con-
eludes that including bulk marine and intrastate
releases in the HMI'S reporting requirement and
enforcing the requirement are important priori-
ties. Increased cooperation and information shar-
ing among DOT agencies, EPA, and State enforce-
ment officials are also essential. Congress could
require DOT to extend accident reporting reguire-
mentsto all hazardous materials spills whether they
occur during interstate or intrastate transport and
regardless of mode. A coordinated nationa spill
reporting center, with reporting procedures and
common data report fields that must be imple-
mented by all Federal agencies, could be designated.
Congress might wish to require display of a toll-free
number for the national report center as the place
to call for reporting accidents. DOT, NRC, or HMIS
staff provide natural homes for this coordinating

role. Moreover, if formats including common data
fields were decided on, accident reports collected at
the State level could be submitted periodicaly to
the regional DOT or EPA office. The regional Fed-
eral offices would provide annua updates to the na-
tional center. Several regional EPA offices aready
work with the States in their regions and have good
computerized reporting systems. Spill reports should
be checked at the regional level for accuracy and
completeness, before being submitted to the national
data-collection center.

The annual DOT reports to Congress on the
transportation of hazardous materials could be re-
quired to document accidents by State, container
types, mode, and cause. Improvement of the RSPA
spill report Form F5800. 1 and coordination with
modal administrations to develop common data
fields that are less open to subjective interpretation
could make the form reflect more accurately the
causes and details of the spill.
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Chapter 3

Containers for Hazardous
Materials Transportation

INTRODUCTION

Ensuring the safe transportation of hazardous ma-
terialsis acomplex activity. If accidentally released,
hazardous materials pose risks t0 human safety,
property, and the environment. Consequently, the
containers or packaging used for shipping most of
these materials are required by regulation to be ade-
quate to contain their contents during normal trans-
port. However, standards for containers for highly
radioactive materials are set differently and require
that the packages withstand severe accident condi-
tions without a dangerous radioactive release.

Over 30,000 different hazardous materials must
be shipped under U.S. Department of Transporta-
tion (DOT) regulations. Among the classes of ma-
terials regulated are explosives, flammables, corro-
sives, combustibles, poisons, radioactive materials,
and etiologic (disease-causing) agents. These mate-
rials, essential to the business and industrial econ-
omy of the United States, are shipped by air, high-
way, railroad, and water under regulations that
reflect the history and different operating charac-
teristics of the various modes. Hazardous products
are transported in bulk by vessels, tank cars, tank
trucks, intermodal portable tanks; and in smaller
containers such as cylinders, drums, barrels, cans,
boxes, bottles, and casks. Widely varying packag-
ing have been developed by industry to match the
strength and integrity of the containers to the char-
acteristics and hazards of the materials they must
contain.

Packaging for hazardous materials during trans-
portation is a major element of DOT’s regulatory
system. The Department, through its Research
and Special Programs Administration and other
branches, establishes technical standards for the de-
sign and testing of packages and associated trans-
portation equipment for all hazardous materials and
small quantities of radioactive materials. The Nu-
clear Regulatory Commission (NRC) sets standards
for the design and performance of packages to carry

highly radioactive materials.* Private shipping com-
panies and container manufacturers, DOT, NRC,
and the Department of Energy (DOE), al are ex-
ploring new technologies and possible design changes
for the shipping containers used for hazardous ma-
terials and wastes, including spent nuclear fuel. Pack-
aging issues that repeatedly confront Federal agen-
cies include:

+ the types and severity of tests necessary for de-
termining the level of protection provided by
the packaging,

+ the development of new materials for pack-
aging,

+ theinfluence of international commerce and
standards on U.S. packaging designs, and

« the impact of accident and spill frequency and
consequences On container regulation.

This chapter examines a wide range of iSsues con-
cerning hazardous materials packaging technology,
including the development of design and testing
standards and their relationship to the transporta-
tion system. Part | examines the unique container
issues associated with the transportation of radio-
active materials, including those related to shipment
of high-level radioactive wastes, such as spent nu-
clear fuel. Part 11 deals with packaging for other haz-
ardous materials commonly used, such as chemicals,
petroleum products, explosives, and poisons. h dis-
CUSSES:

+ the present spectrum of bulk equipment and
small packages for shipping hazardous materi-
asand wastes, and

- the impact of Federal regulation on transpor-
tation safety and container technology.

*Highly radioactive materials include fissile and greater than A and
A, limits of radioactive materials. Fissile material is that containing
one or more fissile radionuclides—Plutonium 238, Plutonium 239, Pluto-
nium 241, Uranium 233, and Uranium 235. Neither natural nor de-
pleted uranium is fissile material. A, and A,quantity limits are de-
fined in 10 CFR 71.4 and table A-1 thereto.

89
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PART 1: CONTAINERS FOR TRANSPORTING RADIOACTIVE MATERIALS

Radioactive materials are employed extensively in
modern society. In addition to their role in gener-
ating electric power, radioactive materials are used
for research, manufacturing, and a wide range of
industrial processes. They are also often indispens-
able for medical diagnosis and therapy. The perva-
sive use of these materials means that they and any
waste products must be regularly transported. In to-
tal, some 2.8 million packages of radioactive mate-
rials are transported in about 2 million shipments
each year in the United States by truck, rail, and
air, out of 100 million shipments of all types of
hazardous materials. Box 3A defines terms used
throughout this chapter.

Almost two-thirds of radioactive shipments are
for medical purposes, with the balance for use in
the nuclear fuel cycle to generate electricity, for in-
dustrial and research activities, and waste.* (See
table 3-1.) About 7 percent of al shipments are clas-
sified as wastes (see box 3A), with the vast majority
being low-level wastes." The total volume of low-
level wastes shipped each year is about 2.7 million
cubic feet, or enough to cover a football field with
apile 52 feet high. Between 100 and 300 shipments
of high-level wastes and spent fuel, from electric util-
ities, and DOE and U.S. Department of Defense
(DOD) research or training facilities, are made an-
nually by truck and rail. See tables 3-2 and 3-3 for
histories of commercial reactor and low-level waste
shipments, respectively, and table 3-4 for the vol-
umes and types of shipments associated with the nu-
clear fuel cycle. Reactor operation and the fuel cy-
cle are summarized in box 3B.

Although medical and industrial shipments of
radioactive materials are by far the most numerous,
it is shipments of low- and high-level wastes and
spent fuel that cause the greatest public concern and
controversy. Federal regulations governing these

*A third category, radioactive materials for the defense industry—re-
search, propulsion, and weapons-is not considered here, although
problems related to shipments of hazardous materials by the U.S. De-
partment of Defense are discussed briefly in ch. 5 in the enforcement
training section. .

"Harold S- Javits: €t "{'1ranenort of Radioactive Material in the
United Sares, SAND84-7174 (Albuquerque, NM: Sandia National Lab-
oratories, April 1985); and EG&G Idaho, Inc., The 1984 Sate-by-State
Assessment of Low-Level Wastes Shipped to Commercial Disposal Sites,
DOE/LLW-50T (Washington, DC: U.S. Department of Energy, De-
cember 1985), p. 6.

shipments are extensive, yet in the absence of wide-
spread public confidence in Federal safety activities,
over 650 additional State and local laws have been
enacted attempting to control and even ban the
movement of radioactive wastes.”

The public is understandably apprehensive about
the movement of highly radioactive materials. Even
though such operations are not new here or abroad,

IN.P. Knox, €t al., “Nuclear Waste Programs, ¢ Transportation of
Radioactive and Hazardous Materials: A Summary of State and Local
Legislative Requirements for the Period Ending December 31, 1985,
ORNL/TM-9985 (Oak Ridge, TN: Oak Ridge National Laborator,
for the U.S. Department of Energy, April 1986), p. v.
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Table 3-1.—Summary of Unclassified Radioactive Materials Shipments by the
Nuclear Regulatory Commission (NRC) Licensees and the
Department of Energy (DOE) Licensees

Number of packages/year

Percent of total

Sector NRC licensees DOE licensees packages
Medical . .......ooviii 1,730,000 16 615
Industrial . .. ..................... 213,300 — 7.6
Nuclear fuelcycle . .. ............. 114,000 6,246 4.2
Waste (all sectors). . .............. 181,000 1,146 6.5
R&D and academic . .. ............ 17,100 1,802 0.7
Other........... ... .. ... .. ..... 526,500 22,580 19.5
Total .. ... 2,781,900 31,790 100.0

SOURCE: Harold S. Javits, et al., Transport of Radloactive Material in the United States, SAN D84-7174 (Albuquerque, NM: San-

dia National Laboratories, April 1985), pp. 16 and 28.

Table 3.2.—History of Domestic Commercial
Spent Fuel Shipments

Number of Number of
Year Method shipments® assemblies
1973 . ... .. .. ... Truck 83 185
Rail 6 72
1974 ... .. .. .. ... Truck 222 333
Rail 1 13
1975 . ... ... ... Truck 166 198
Rail 4 64
1976 ... ... .. ..., Truck 291 291
Rail 18 324
1977 . ... ... ... Truck 444 444
Rail 27 407
1978 ... ... ... .. Truck 230 230
Rail 24 256
1979 . ... ... Truck 79 83
Rail 15 105
1980 . ........... Truck 22 22
Rail 5 32
1981 ............ Truck 81 242
Rail 2 13
1982 . ........... Truck 100 297
Rail - -
1983 . ... ... Truck b
Rail
1984 . ........... Truck 132 571
Rail 50 883
1985............ Truck 30 153
Rail 50 883

ap 1976 to 1985, the number of shipments was derived from the number of fuel

assemblies of either t he boiling water reactor (BWR) or pressurized water reac-
tor (PWR) type sent by each mode. It WaS assumed that: all rail casks held 18
BWR assemblies or 7 PWR assemblies; legal weight truck casks were used up
through 1980 (with a capacity of 2 BWR or 1 PWR assemblies); and overweight
truck casks were used from 1981 to 1985 (with a capacity of 7 BWR or 3 PWR
assemblies).

Some of the shipments credited to 1982 actually occurred in 1983.D.F. New-
man, Battelle Pacific Northwest Laboratories, personal communication, April
1986.

SOURCE: Science Concepts, Inc., “Containers for Transporting Radioactive
Materials,” OTA contractor report, September 1985, p. 5 (1973 to 1975
data); and D.F. Newman, Battelle Pacific Northwest Laboratories, writ-
ten communication, April 1986 (1976 to 1985 data),

they are complex and potentially dangerous. Con-
cerns have been voiced that the packaging may be
inadequate, packaging test criteria do not reflect real-
istic accident conditions, industry does not always
follow safety procedures, localities cannot exercise
sufficient control over routing, and the consequences
of an accident could be far more severe than gov-
ernment and industry reports indicate.

3

Unless substantial progress on resolution of issues
is made, controversy over the transportation of high-
level radioactive materials will increase as greater
quantities of spent fuel must be moved from reactor
sites that have exhausted their onsite storage capac-
ities. As many as 22 reactors are expected to have
no more spent fuel pool capacity available between
1987 and 1993, unless alternatives now being ac-
tively explored, such as reracking, rod consolida-
tion, or dry cask storage, can be implemented.’
The Nuclear Waste Policy Act of 1982 (NWPA) re-
quires that, starting in 1998, DOE take title to spent
nuclear fuel at commercial reactor sites and, when
necessary, transport it to a repository. A permanent
waste repository may not be available by that date,

*Marvin Resnikoff, The Next Nuclear Gamble (New York, NY:
Council on Economic Priorities, 1983); Stephen N. Salomon, State Sur-
veillance of Radioactive Material Transportation, NUREG-1015 (Wash-
ington, DC: U.S. Nuclear Regulator,Commission, 1984); and Jjoseph
Strohl and Lindsay Audin in U.S. Congress, Office of Technology As-
sessment, “Proceedings of OTA Workshop on Nuclear Materials Pack-
aging Technology,“ unpublished typescript, Feb. 8, 1985.

41U Department of Energy, Spent-Fuel Sorage Requirements,
DOE/RL-84-1 (Washington, DC: U.S. Government Printing Office,
May 1984);and Marvin Smith, Supervisor, Nuclear Engineering, Vir-
ginia Electric Power Co., personal communication, April 1986.
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Table 3-3.—Quantities of Low. Level Radioactive Waste Shipped and Buried in 1984

Radioactivity Percent

Disposal site Volume (m°) Percent total (curies) of total

Barnwel, SC................ 34,879 47 383,079 64

Beatty, NV . ................. 2,069 3 544

Richland, WA. . . ............. 38,481 51 215,286 36:
Total quantity . . . .......... 75,429 100 600,909 100

SOURCE: £GaG Idaho, Inc., “The 1984 State-By-State Assessment of Low-LeveRadioactive Wastes Shipped toCommercial
Disposal Sites,” DOE/LLW-50T, prepared for the U.S. Department of Enargy, December 1985.

Table 3=4.-Radioactive Material Shipments Associated With the Nuclear
Fuel Cycle (annual shipments per 1,000 megawatt reactor)

Material From To Quantity "Activity (Ci) Shipments®
Uore........... mine mill 3.4(10)°MT 1.4(10)3 6,300
Yellowcake. . . . .. mill refinery 307 MT 360 20
UFe............ refinery enrichment 266 MTU 360 22
Enriched UFs.... enrichment fuel preparation 43 MTU 62 6
uo,............ fuel preparation fuel fabrication 43 MTU 62 12
New fuel
assembly . . . .. fuel fabrication reactor 43 MTU 62 7
Spent fuel
assembly”. . ... reactor storage 16 MTU 7.6(10) 13
24 MTU 1.1(10) 8’
Low-level waste.. refinery burial site 280 m’ 25-38
Low-level waste. . fuel fabrication burial site 180 m’ 19-25
Low-level waste. . reactor burial site 100-1.000 m® =60

8MT is metric tons, MTU is metric tons Of uranium.

ball shipments are byoverweight truck using current generation of casks except where noted.
€1000 MWe reactors of different design may discharge different amounts of spent fuel annually. This table is based on an

international study. U.S. reactors, however, discharge 28 to 32 MTU per year.

Rail shipments using current generation Of rail casks.

SOURCE: Essam El-Hinnawi, “Environmental Impacts of Production and Use of Energy, " Transport of Radioactive Materials

(New York: United Nations Environment Program, 1981).

and DOE has proposed moving much of the stored
spent fuel to a monitored retrievable storage facil-
ity. In the meantime, shipments of spent fuel will
continue in connection with intra-utility transfer
and storage plans and DOE research and devel-
opment.

For these reasons, Congress asked OTA to study
the issues surrounding shipments of radioactive ma-
terials, especially spent nuclear fuel and high-level
wastes. The focus of this first part of chapter 3 is
specifically on the containers used for spent fuel,
their integrity, and the procedures surrounding their
use in transportation. The technical issues related
to the containers will be evaluated as will the in-
gtitutional, legal, jurisdictional, and public policy is-
sues surrounding spent fuel shipments. These |at-
ter are as important and as difficult to assess as the
technical issues. In particular, this section will ad-
dress these questions:

Arecurrent technical standards and safety anal-
ysis methods for spent nuclear fuel containers
adequate?

How safe is the transport of spent reactor fuel,
and what may be the consequences of an ac-
cident?

What improvements are necessary in the safety
procedures for container manufacture, transpor-
tation, and container and vehicle inspections?
What public concerns must be addressed as the
country prepares for increased spent fuel ship-
ments under NWPA?

What can be done to resolve legal and jurisdic-
tional concerns regarding the choice of safe ship-
ping routes and other operational restrictions?
Is the public understanding of technical issues
adequate to provide a basis for resolution of
contentious issues? If not, what should or can
be done to improve this?
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Photo credit: U.S. Department of Energy

Spent fuel storage basin at a commercial nuclear powerplant.

Theinformation in this chapter is derived from
technical literature, interviews with technica experts
and concerned citizens, and from an OTA work-
shop on nuclear materials packaging.’

Regulatory Framework

While the primary Federal regulatory responsibil-
ity for shipments of radioactive materials lies with
DOT, NRC and DOE also have specific responsi-
bilities. Under its authority, DOT has issued regu-
lations covering all aspects of transporting radio-
active materials, including requirements for the
containers, the mechanical condition of the trans-
portation vehicles, and the training of personnel,
as well asthe routing requirements, package labels,
vehicle placards, and shipping papers associated with
shipments of radioactive materials. DOT also con-
ducts carrier equipment inspections.

Under a Memorandum of Understanding, NRC
and DOT cooperate closely to regulate containers
for 150 days. . i for radioactive materials. NRC, under itsown legis-
%%L':“SS‘M Us mmm of Defense are noc ; |lative authority, is responsible for regulating, review-

U.S. Congress, op. cit.
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ing, and certifying the packaging and certain trans-
portation operations for shipments of fissile and
highly radioactive materials that must be packaged
very securely in Type B containers (described be-
low) when such shipments involve NRC licensees.”

DOE & so has authority, granted by DOT regu-
lations,” to approve the packaging and certain op-
erational aspects of its research, defense, and con-
tractor-related transportation of fissile and highly
radioactive materials. Although DOE is required to
use standards and procedures equivalent to those
of NRC in the container certification process, when
DOE has chosen to exercise its own authority to
use casks and procedures other than NRC-approved,
substantial conflict between DOE and States and
concerned citizens has arisen. Officials from New
York and New Jersey were outraged to learn in July
1985 that DOE had planned to use a cask that had
been refused NRC certification for nuclear waste
shipments from Brookhaven National Laboratories
on Long Island. Tennessee officials were similarly
infuriated when they were told by DOE that a spent
fuel shipment to be used for research would be mov-
ing through the State sometime in the next few
months. Tennessee insisted on and received more
specific information from DOE and assurances that
the State procedures and requirements would be
met.’

DOE has established the Office of Civilian Radio-
active Waste Management to plan and establish spe-
cific regulatory and procedura guidelines for spent
fuel shipments under NWPA. A more complete dis-
cussion of issues related to NWPA shipments may
be found on page 106. DOD has authority similar
to DOE'’s to use equipment and procedures equiva
lent to NRC'S,

DOT sets regulations for al other packaging for
radioactive materials in consultation with NRC.
NRC approval is required of routes for shipments
needing physical protection during transport to pre-
vent theft or sabotage, but the routes chosen must

619 CFR'7 1.4; also, “Transportation of Radioactive Materias:
Memorandum of Understanding,” Federal Register, vol. 44, No. 128,
July 2, 1979. Among the 22,000 Nuclear Regulatory Commission and
Agreement State licensees are manufacturers and users of radiophar-
maceuticals, 0il exploration companies, 127 nuclear powerplants, and
90 nonpower reactors and their supply industries.

sgzriizl%g%\gunications fro,DOE and State officials and con’

gressional staff, August to October 1985.

be compatible with DOT regulations described in
chapter 4.

Guidelines for public radiation protection are es-
tablished by the U.S. Environmental Protection
Agency and follow international criteria established
by the International Commission on Radiological
Protection and the National Commission on Radia-
tion Protection. DOT and NRC regulations are
based on these guiddines, which establish upper
limits on radiation levels around containers.

U.S. regulations for containers used for radioactive
materials transportation are based on internation-
aly accepted performance standards. International
regulations and standards divide the materials to
be shipped into three categories based on their radio-
activity levels:*

1. low hazard or very low levels of radioactivity
requiring “strong tight” containers,”

2. somewhat higher levels of radioactivity requir-
ing secure containers called “Type A" packages,
and

3. fissile materials and those with very high levels
of radioactivity requiring exceptionally dura-
ble containers called “Type B* packages.

Federal regulations limiting the radioactive contents
for the commonly used strong tight and Type A con-
tainers are based on the assumption that the con-
tainers might break open in an accident and release
some of the contents. In contrast, Type B packages,
frequently called casks, are required to be sufficiently
strong to withstand severe accident conditions, thus
providing for safet, largely independent of proce-
dura and other controls on the shipment. To as-
sure that Type B packages are designed, constructed,
handled, and loaded in a fashion that protects public
health and safety, NRC must approve and certify
container designs and make certain that quality as-
surance procedures are implemented for manufac-
turing, operating, and maintaining the casks.

While the philosophy isto use Type B containers
as the first and most important device for public pro-
tection, there are additional regulations and require-
ments for their transportation to reduce potential
radiological hazards. First, the movement of high-

*International Atomic Energy Agency Safety Series 6,1985, now

contains a fourth category called “surface contaminated object,” which
is under consideration to become a U.S. category.
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level radioactive materials involves a much greater
degree of scrutiny by NRC and DOT than do ship-
ments of low-level materials. NRC monitors the
quality assurance programs of its licensees for the
construction and operation of spent fuel shipping
casks and requires operational checks, such as leak
tests, for the casks prior to each use. NRC also con-
ducts routine checks for compliance with regulations
at itslicensees facilities. To increase the number of
inspections without overtaxing the agency, NRC has
transferred authority for inspection of certain activ-
ities, including shipment of byproduct, source, and
less than critical quantities of special nuclear mate-
rials to “Agreement” States.’

However, authority for activities related to com-
mercial spent fuel shipments remains with NRC, and
its inspectors are on hand at licensees facilities to
monitor the beginning of any spent fuel shipping
campaign. In the period July 1983 to June 1985,
NRC conducted more than 300 inspections of spent
fuel shipments at origins and destinations. “As an
added precaution, some States through which spent
fuel shipments pass may require inspection of ship-
ments by State personnel as well.

NRC also requires that the Governors of affected
States be notified in advance of commercia ship-
ments of spent fuel and certain other highly radio-
active materials. The information provided must in-
clude the name, address, and telephone number of
the shipping organization, as well as a description
of the material and estimates of times of arrival at
State boundaries. DOE notification procedures are
much less explicit, creating friction with many
States. Moreover, certain shipments that involve na-
tional security are exempt from this requirement,
although DOT requires postnotification of many
shipments of highly radioactive materials.

%E.L. Emerson and J.D. McClure, Radioactive Material (RAM) Ac-
cident/Incident Data Analysis Program, SAND 82-2156 (Albuquer-
que, NM: Sandia National Laboratories, March 1985), p. 7. As of 1986,
28 States are Agreement States and responsible for regulating their
13,000 licensees. NRC is till responsible for regulating its 9,000 mate-
rial licensees and its some 200 reactor (power and nonpower) licen-
sees, even if they are physically located in an Agreement State. Stephen
Salomon, Office of State Programs, U.S. Nuclear Regulatory Commis-
sion, personal communication, February 1986.

PAlfred W. Grella, Office of Inspection and Enforcement, U.S. Nu-
clear Regulatory Commission, “NRC Inspection Activities on Recent
Shipments of Spent Fuel 1983 to Present,” unpublished manuscript
of speech presented at the Spent Nuclear Fuel Transportation Semi-
nar, Chicago, IL, Aug. 1, 1985.

Both DOT and NRC have the authority tO im-
pose fines for violations of regulations. However, the
enforcement efforts of both agencies have been the
subject of severe criticism. NRC has had “too much
of a closeness with industry . . .“ according to NRC
Commissioner, James K. Asselstine."The adequac,
of DOT’s relatively small inspection forces has been
questioned for monitoring the millions of shipments
of radioactive materials that do not involve spent
fuel.”For further details on inspection levels see
chapter 5.

Containers

Packaging regulations and standards for shipping
radioactive materials were first established in 1946
by the Interstate Commerce Commission, based on
recommendations by the National Academy of Sci-
ences. The standards were subsequently adopted by
the International Atomic Energy Agency (lIAEA)
and 53 nations. AS part of an ongoing international
evaluation of the standards, there have been sev-
eral updates, including provision in 1967 for Type
A and Type B packaging standards. The United
States recently revised its regulations slightly to make
them consistent with 1973 IAEA guidelines. *

The need for technical improvements to the pack-
ages is examined as an ongoing part of research and
development, and Type B packages have been afo-
cus of DOE-funded research over the years. An in-
ternational meeting of experts in this area, Packag-
ing and Transportation of Radioactive Materials,
is held periodically, about every 3 years, providing
a forum for the exchange of information.

Procedures to ensure safe packaging for transport-
ing radioactive materials include:

. categorizing the materials according to their
levels of radioactivity and form, and

. requiring the preparation and use of packag-
ing appropriate for the type and quantity of ma-
terial.

""Howard Kurtz, “NRC Officials Avoid Pursuit of Wrongdoing, Cri-
tics Say,” Washington Post, Apr. 8, 1986, p. A-1. ]

12Pay] Rothberg, Science Policy Research Division, Congressional
Research Service, “Hazardous Materials Transportation: Laws, Regu-
lations, and Policy,” Issue Brief IB76026, Mar. 11,1986, p. 5. .

110 CFR 71, Federal Register, Aug. 5, 1983; International’ Atomic
Energy Agency standards adopted in 1985 require a 200 meter sub-
mergence test to allow for transport over coastal ocean depths. Because
no U.S. shipments now travel by sea, the United Sates has not yet
considered adoption of this new requirement.
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The choice of packages is based on the form and
guantity* of the material shipped. There are two
forms. normal-form and special-form. Most mate-
rials are classified as normal-form. They are not
highly radioactive, and athough they constitute
about 87 percent of al radioactive packages shipped
annually, they include only 10 percent of the cu-
ries. Special-form materials are generally encapsu-
lated solids that present a hazard due to direct ex-
terna radiation if they escape from the package;
athough they constitute only about 13 percent of
all radioactive packages, they include 90 percent of
al the curies shipped annually. “However, specia-
form solid material is not readily dispersible and has
high physical integrity, and thus poses relatively little
risk from inhalation or ingestion. The quantity of
radioactivity in the material is indicated by four sub-
divisions: excepted or limited quantity, low specific
activity, Type A, and Type B.

Excepted materialiS that which is so low in radio-
activity that the hazards are negligible, and the ma-
terials can be shipped without specia packages, ship-
ping papers, or labels. Examples of such materials
include smoke detectors, static elimination brushes,
lantern mantles, luminous watch dias, and lumi-
nous exit signs. Excepted materias are regulated by
DOT.

Low specific activity (LSA) material is that in
which the specific radioactivity is sufficiently low
that the radiological hazard presented by inhalation
or ingestion of the material is very small. LSA ma-
terials include such things as uranium mill tailings,
uranium ore, natural uranium hexafluoride, some
low-level wastes, and most |aboratory and medical
wastes. LSA materials must be contained in strong
and tight packages which permit no leakage of radio-
active material under normal transportation con-
ditions. Wooden boxes, 55 gallon drums, and spe-
cial tank trailersfit this criteria. Containersfor LSA
materials are regulated by DOT in consultation with
NRC. Some LSA materials, such as spent resins
from reactors, are required to be packaged in NRC-
certified Type A packages,

Type A packaging isintended to prevent the loss
or dispersal of its contents when subjected to a speci-
fied set of “normal” transportation conditions. The

FQUAITLY refers here to the degree of radioactivity.
“Javits, OP. Cit., p. ii.

conditions are actually more severe than the “nor-
mal” label implies, as is shown in box 3C. Most
radiopharmaceuticals for medical uses are packaged
in Type A containers, as are radioassay materials
used in research and medicine, and some wastes
associated with reactor operation. Type A con-
tainers are regulated by DOT in consultation with
NRC.

Type B packaging requirements are the most strin-
gent. Type B containers are employed for the larger
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Marking for radioactive materials, required
by Federal regulations.

quantities and high-level radioactive materials. Type
B packages are required for most fissile materials,
spent fuel, highly radioactive waste, irradiated com-
ponents, radioactive sources for medical therapy,
industrial radiography sources, highly contaminated
equipment, and power sources for pacemakers. Type
B “overpacks’ are frequently used for shipping many
Type A packages when additional protection isre-
quired. NRC regulations contain the standards for
Type B containers and certifies the designs used in
their construction. The Type B test sequence—drop,
puncture, and exposure to heat and water immer-
sion—is described on page 100. DOT regulations al-
low the use of either DOE- or NRC-certified Type
B and fissile packages in commerce.

Type B Containers for Spent Fuel

Underlying the Type B packaging standards is the
assumption that the possibility of an accident can
never be eliminated and that the package must be
able to survive severe accident conditions without
a dangerous release of its contents. Thus, NRC reg-
ulations provide a set of performance criteria for the
containers, rather than specific design requirements.
The intent is to remove the need to predict specific
accident events and circumstances and to provide

a set of engineering test specifications for impact,
puncture, temperature, immersion, and leak tight-
ness that encompass the types of conditions that
could occur in an accident.

The basic criteriafor Type B cask design are vir-
tually the same in every nation with a commercial
nuclear program. The most widely recognized Type
B containers are the casks for transporting highly
radioactive spent reactor fuel from commercia nu-
clear powerplants. The casks are 10 to over 20 feet
long and are constructed of two concentric, welded,
dtainless steel shells typically 1 to 2 inches thick each,
enclosing a gamma radiation shield of lead or de-
pleted uranium metal and a water or other hydrog-
enous materia neutron radiation shield. These casks
were designed to contain and ship for reprocessing
spent fuel that had been removed from the reactor
4 to 5 months previousdly and that was still relatively
radioactive. However, since no reprocessing of com-
mercial fuel is being carried out in the United States,
no utilities are currently shipping fuel less than 10
years old.* A generad description of the current gen-
eration of U.S. casksis as follows:”

. Truck casks (legal weight):
—weigh less than 25 tons,
—contain one to two fuel assemblies, and
—can be unloaded in less than 12 hours.

. Truck casks (overweight):
—weigh up to 40 tons and are restricted in

movement,

—contain three to seven fuel assemblies, and
—can be unloaded in less than 16 hours.

. Rail casks:
—weigh up to 100 tons,
—contain between 7 and 24 fuel assemblies, and
—can be unloaded in 28 to 36 hours.

Specific descriptions of spent fuel casks in use in the
United States today may be found in table 3-5.**

*Th,U.S. Department of Energy and the U.S. Department of De-
fense routinely make such shipments, however, for research purposes
aqguﬁg?{)egz)aijxg?r?tr Ic> eEnglr 5;‘?”?253 t Fuel Storage Fact Book, DOE/
NE-0005 (Washington, DC: April 1980), p. 54.

**Monolithic, all-steel casks and nodular cast iron casks are already
used in Europe and Japan. Prototypes of such casks have been sub-
mitted to the Nuclear Regulatory Commission (NRC) for testing, but
none has yet been certified. In the case of nodular cast iron casks, a
highly ductile cast iron is required to prevent brittle fractures, which
have been a problem in casks tested to date, according to NRC.
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Photo credit:

Rail cask mounted and secured on a railcar.

General Electric

Table 3-5.—Characteristics of the Current Generation of Nuclear Regulatory Commission Certified
Light Water Reactor Spent Fuel Casks

Nuclear Assurance Corp. General Electric Transnuclear, Inc.
Norcross, GA Morris, IL White Plains, NY
Caskname . ............... NAC-1/NFS-4*NL1-1/2 NL1-10/24 IF-300 TN8 TN9
Transport mode”. .......... LWT LWT Rail OWT/Rail OWT OWT
PWR/BWR assemblies/cask®. 1/2 12 10/24 7118 3/0 0/7
Loaded weight (tons) . ... 22.5 24 95 63.5 to 70 38 38
Gammashield . . ........... lead lead/U lead/U uranium lead lead
Neutron shield. . . . ......... berated water  water-glycol water-glycol water-glycol resin resin
Cavity coolant . .. .......... inert gas helium helium inert gas inert gas inert gas
Exterior surface. . . .. ....... smooth smooth stainless corrugated copper copper
steel fins spines spines

Units operating . . . ......... 5 5 2° 4 4° 2"

aNot currently licensed to transport spent fuel from power reactors.
bLWT—legal weight truck; OWT—overweight truck.

CPWR—pressurized water reactor; BWR—boiting water reactor.

One unit owned by Duke Power (for transporting spent fuel onsite only).
€Cask has never been in service.

fone Unit owned by Carolina Power & Light

9T,,certified units operating in Europe.

hone unit owned by Commonwealth Edison.

SOURCE: Sandia National Laboratories, Commercial Experience Involving the Transportation of Spent Fuel and High Level Waste inthe United States, TTC/009 (Albu-

querque, NM: May 1981),
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Accident Conditions and Test Standards

The hazards associated with highly radioactive
materials require the use of special, exceptionally
durable packages for transportation. Establishing
standards for the design and construction of such
packages requires that the types and severity of con-
ditions that could be experienced in an accident be
understood and defined.

The Federal approach to ensuring container safety
includes:

Performance standards that are specified by
NRC and converted by the cask designer to spe-
cific design reguirements for the container.

Engineering test conditions that are estab-
lished to encompass real accident conditions.
The test conditions may be satisfied by com-
puter analyses, model testing, full-scale tests, or
a combination of al three methods.

Performance standards specify how a container
must perform under specified conditions, tests, and
environments. The infinite number of possible ac-
cident variables precludes development of a stand-
ard worst-case accident. Conseguently, a set of engi-
neering test conditions, based on evaluations of
actual accidents, have been chosen to encompass
and generally exceed the types of actual accident
conditions. Having specific test criteria makes it pos-
sible to duplicate tests and compare consequences
with different designs and at different times and
achieve consistent results. This approach to engi-
neering safety is the basis for current engineering
practices, whether for bridges, skyscrapers, or
aircraft.

To evaluate whether a cask design conforms to
the regulations, NRC requires detailed structural,
thermal, and nuclear safety analyses, computer mod-
eling, and scale-model or full-scale tests. The evo-
lution of both computers and modeling techniques
has led to reliable ways to establish the adequacy
of container designs without destructive testing,”
and many studies have examined the validity of

'*M. Huerta, Analytical and Scale Modeling Techniques for Predict-
ing the Response of Spent-Nuclear Fuel Shipping Systems in High-
Velocity Impacts Against a Rigid Barrier, SAND77-0270 (Albuquer-
que, NM: Sandia National Laboratories, April 1978); see aso, M. Huer-
taand H.R. Yoshimura, A Study and Full-Scale Test of a High-Velo-
city Grade-Crossing Smulated Acciden. of a Locomotive and a
Nuclear-Spent-Fuel Shipping Cask, SAND79-2291 (Albuquerque, NM:
Sandia National Laboratories, February 1983).

computer modeling and scale-model tests of casks
in accident environments. Where parameters are not
known with sufficient precision, assumptions are
used that will overestimate damage to a cask.

Full-scale tests have shown that the mathemati-
cal analyses, computer models, and scale-model tests
accurately predict the behavior of full-scale casks.”
In a series of tests, a spent-fuel cask was dropped
onto severaJ kinds of surfaces at an impact speed
of 45 mph.” For this velocity, analyses based on
the regulatory requirement of impact with an “un-
yielding” surface predicted a deceleration (or meas-
urement of the amount of energy absorbed by the
cask and causing damage) of 1,200 gs. (A “g" isa
unit of force equivalent to the force due to grav-
ity.) The full-scale test produced 1,000 gs. For im-
pact onto concrete, the analysis predicted 900 gs,
the actual test produced 600 gs. While the models
do not precisely predict the actua conditions, the
difference is always conservative, predicting higher
than actual impact energies. Further studies are
being conducted to improve the accuracy of the
computer models and to establlsh extremely severe
accident condition bounds. “Similar results and
confidence exist in the computer models for evalu-
ating scale-model tests.

The engineering tests established to encompass ac-
cident conditions for Type B packages can be sum-
marized as follows.” The conditions are to be ap-

11.D. McClure, et al., “Relative Response of Type B Packaging co
Regulatory and Other Impact Test Environments,” Proceedings of the
6rh International Symposium on Packaging and Transportation of Ra-
dioactive Materials (PA TRAM), vol. Il, held in Berlin, Federal Republic
of Germany (Springfield, VA: National Technical Information Serv-
ice, November 1980), pp. 1247-1252.

18y E Wowak, Research and Development at the Transportation
Technology Center, SAND TTC-0484 (Albuquerque, NM: Sandia Na-
tional Laboratories, 1984); presented at the Packaging and Transpor-
tation of Radioactive Materials Seminar, Washington, DC, April 1984.

YA.A. Trujillo, et a., “Thermal and Structural Code Evaluation,”
Proceedings of the 7th International Symposium on Packaging and
Transportation of Radioactive Materials (PA TRAM), held in New Or-
leans, LA (Springfield, VA: National Technical Information Service,
May 1983). The Nuclear Regulatory Commission is currently spon-
soring research at the Lawrence Livermore Laboratories into the engi-
neering conditions that have resulted from very severe transportation
accidents.

*W.E. Baker, “Scaling and Prediction of Impact Puncture of Ship-
ping Casks for Radioactive Materials,” The Shock and Vibration Bulle-
tin, Bulletin 48 (Washington, DC: Naval Research Laboratory, Sep-
tember 1978); see also, B. Evason, “Impact Modeling and Reduced-Scale
Tests,” The Urban Transport of Irradiated Fuel (London: Macmillan
Press, 1984), p. 233.

110 CFR 71.73.
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plied sequentially to determine the cumulative effect
on apackage:

+ Freedrop.—A free drop of 9 meters onto aflat,
essentially unyielding, horizonta surface, strik-
ing the surface in aposition for which maxi-
mum damage is expected.

+ Puncture.—A free drop of 1 meter, striking in
afashion for which maximum damage is ex-
pected, the top end of avertical, cylindrical,
mild steel bar mounted on an essentialy un-
yielding, horizontal surface. The bar is 15 cen-
timeters in diameter, with the top horizontal
and its edge rounded to aradius of not more
than 6 millimeters, and such alength as to cause
maximum damage to the package, but not less
than 20 centimeters long. The long axis of the
bar is perpendicular t the unyielding, horizon-
tal surface.

« Thermal test.—Exposure toathermal testin
which the heat input to the package is not less
than that which would result from exposure of
the whole package to a radiation environment
of 800° C for 30 minutes, with an emissivity
coefficient of 0.9. The package may not be
cooled artificially.

+ Water immersion (for fissile material packages
only) .—Immersion in water t the extent that
all portions of the package are under atleast
15 meters of water for a period of not less than
8 hours.

Familiarity with the engineering principles in-
volved is critical to understanding the safety pro-
vided by the casks. These four conditions have been
widely described, in simplified form, in popular liter-
ature on the subject of the transportation of spent
fuel.”However, simplified descriptions often can-
not accurately represent the technical criteria, and
at least wo of these are often misunderstood—the
free drop and thermal test conditions.

The free drop, or drop test criterion of 9 meters,
about 30 feet, may appear substantially inadequate
considering that the maximum reported falling dis-
tance for arail accident was 76 feet and for a truck

D]nternational Atomic Energy Agency, Safe Transport of Radioac-
tive Material (Vienna, Austria: May 1982); George Russ, Nuclear Waste
Disposal: Closing the Gap (Bethesda, MD: Atomic Industrial Forum,
June 1984), p. 21; Resnikoff, op. cit., p. 20.

accident, 89 feet.” In addition, concern has been
voiced over the chance of an accident in which a
cask falls from a bridge 300 feet above water.” The
critical engineering condition in the criterion is the
use of an unyielding surface, meaning that ail of the
energy resulting from impact is absorbed by the cask.
Such a surface provides a worst-case and consist-
ent basis for testing and engineering design purposes.
Sandia National Laboratories have conducted tests
and analyses of casks on conventional common sur-
faces to compare damages inflicted on casks after
impact with an unyielding surface.

However, virtually no natural surface or manmade
structure encountered in the transportation envi-
ronment would be unyielding. Almost all surfaces
will yield, thus absorbing some of the impact energy
that would otherwise go into damaging the cask.
The 30-foot drop test results in a cask velocity of
30 mph on impact. To produce the same damage
as a 30-mph collision with an unyielding surface,
acask velocity of 65 to 90 mph isrequired. Sandia
also dropped a smaller Type B testcontainer 2,000
feet onto hard, undisturbed earth.” The cask hit
the ground at 235 mph and buried itself some 41/2
feet into the ground. The cask suffered no damage
other than paint abrasion, although dropping asim-
ilar cask 30 feet onto an unyielding surface at an
impact velocity of 30 mph produced visible dam-
age. See box 3D for a description of the Sandia Na-
tional Laboratories full-scale cask tests.

A British Central Electricity Generating Board
demonstration in 1984, in which a locomotive crashed
into a cast steel cask* at 100 mph, while dramatic,
caused little damage to the cask. More to the point,
the energy imparted to the cask on impact was about

BRidihalgh Eggers, & Associates, Inc., Definition of Bounding Phy-
sical Tests Representative of Transport Accidents—Rail and Truck,”
vol. 1 (Washington, DC: U.S. Nuclear Regulatory Commission, Aug.
30, 1982), p. 98.

u h Strohl. in U.S. Congress, op. cit.

zs{%?/ea%dourgs’ Air Drop Test g0f igl din,Radioactive Material
Containers, SAND75-0276 (Albuguerque, NM: Sandia National Lab-
oratories, September 1975).

*Cast steel casks do not have the weldments that have proven to
be troublesome in some current casks. Although they are widely used
in Europe, no cast steel casks have yet been licensed for use in the United
States.
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Box 3D.—Full-Scale Spent Fuel Cask th Teeu

In 1976 and 1977, a series of full-scale tests were undertaken for thc Dcpamnent of Energy by Sandia
National Laboratories. Obsolete casks containing nonirradiated stain steel clad fuel were used in the tests,
since the intent was not to cemfy the integrity of a specific o'peta,': cask, but to compare predictions to
actual events involving a cask accident. o

The primary purpose of the tests was to validate chewm nodels used to design and evaluate spent
fuel shlppmg casks. The tests also provided other information. These wvzre the first full-scale accident simula-
tions conducted on a spent fuel cask. The tests allowed full instrumentation to be utilized in order to assess
the magnitude of the forces and other stresses encountered in a number of accident cases. By using these meas-
urements it was possible to validate the use of “lumped p ter” models to predict accident environments
over the entire range of oossxbxtitxes The test program also i nciuded sub-scale tests (ohe-clghth and one-fourth

scale) to evaluate the accuracy of reduced scalc testing

The program began with the development of “lum
accident environment which the spent fuel casks would
tiedown strengths, structural crush-up, and structural failure, all of v ,
predictions for the cask. These calculations, for example, predicted that:
would not fail until very late in the event resultmg in the cask im
impact velocity was 27 mph. Using the same analyncal tocls it was
tiedowns would fail early and the resulting impact velocity would be abc
The results of these “lumped parameter” calculations were then appli

ning cack Calmilations using the widelv accented
y‘l.s GO e Nl QI RIGLIV LD T .‘6 CALW YT ANALEY A

h were used to predict the
were made to determine the
translated into time v. velocity
hee 60 mph truck accident the tiedowns
d\e wall at about 30 mph Actual
eu that in the 80 mph impact, the
mph. Actual impact was 65 mph.
determining the effect on the ship-

ent analysis nredlrred cask

SeSaniNiit Qrlalyete

il predictions to estimate the extent
budt ‘and tested to evaluate the

deformations in each case under study. Englvz;;;sughe \ used ol
of cask failure, if any, that would be produced by t

analytical results and the scale-model testing techniqy

Cracks occurred both in the bodxes of the casks at

lead radiation shield began to vaporize. Nonethel

or less severe than the predictions. The predictions wes
overestimated damage. Any additional stresses that mi
rently used throughout the nuclear fuel mdustry) 1

the tests and deserve futthet study

one-sixth that which would have been imparted by
a 30-foot drop test onto an UNyielding surface.”

The thermal test specifies a temperature of 800° C
(1,475° F) and may appear to understate rea fire
conditions, since typical flame temperatures for
burning fuels are 1,850° to 2,200° F. The criterion
requires a “radiation environment” for the whole
package of 800° C, not a flame temperature of
800° C, and further specifies that an emissivity co-
efficient of the source of at least 0.9 and an absorp-
tivity of the cask of at least 0.8 must be assumed

*Richard Cunningham, U.S. Nuclear Regulatory Commission, in
U.S. Congress, Office of Technology Assessment, “Transcript of Pro-
ceedings—OTA Advisory Panel Meeting on Hazardous Materials Trans-
portation,” unpublished typescript, June 27, 1985, p. 250.

ﬂlmage to the cask was the same as
aent wtth the results even where they

for calculations. Producing athermal “radiation
environment” equivalent to 800° C requires aflame
temperature higher than 800°. The emissivity co-
efficient refers to the amount of heat that the flames
are assumed to radiate (90 percent) compared to the
maximum theoretical amount, 100 percent, that
could be radiated by ideal flame sources. The cask
absorptivity coefficient is specified as 0.8, or 80 per-
cent of the theoretical maximum heat absorption.
These technical specifications require that the cask
be completely enveloped in the therma environ-
ment so that the cask absorbs virtually all of the
heat, with little of it being radiated or conducted
away. A stainless steel cask may have an initial ab-
sorptivity of about 0.2 and a fire about 0.5 to 0.6.
The net result is that the heat absorbed by the cask
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in the test environment is greater than it would be
inareal fire.

Sandia National Laboratories conducted an ex-
periment in which a spent fuel cask, designed to
withstand a 60-minute fire, was suspended over a
pit filled with burning jet fuel. However, the fuel
was cut off after 100 minutes, because due to defects
in cask manufacture, heat caused the outer shell of
the cask to crack and the lead shielding began to
vaporize. Regulations specify a 30-minute exposure
to a 1,4750 F thermal environment; jet fuel burns
at about 1,8000 F. Nonetheless, under these condi-
tions, inaruments showed that the thermal envi-
ronment Wﬁs num erergfﬂ%grértlp“ec Osrgarae“rgg%ﬁ%
have conducted tests confirming that a 1,475° F
temperature is areglistic thermal environment asso-
ciated with fires as hot as 1,850° F.”

Such results are consistent with the fact that in
ared fire, the temperature is not uniform and the
cask is not totally enveloped. A fully engulfing fire,
as regulations specify, is difficult to imagine since
the cask will be resting on a vehicle or the ground,
and will thus be partially protected from heat—and
ameans will exist for conducting some heat away.
Natural and many accidental fires have varied tem-
perature profiles with peak flame temperatures of
about 1,850° F. However, some railroad fires burn
at higher temperatures, and the fire in the enclosed
environment of the Caldecott tunnel in Oakland,
Cdlifornia, created a therma environment that ap-
proached that of the regulatory standards. The Fed-
eral Raillway Administration is considering testing
casks to determine whether internal cask tempera-
tures remain at safe levels under extreme fire con-
ditions.”

Flame emissivities are strongly associated with
flame thickness-the greater the flame thickness, the
higher the effective emissivity. However, increasing
flame thickness for open fires also reduces ventila-
tion, and if a fire were to engulf a cask, it would

IR Pope, et al., An Assessment of Accident Thermal Testing and

Analysis Procedures for Radioactive Materials Shipping Packages, 80-
HT-38 (Washington, DC: American Society of Mechanical Engineers,
April 1981).

#lbid.

BClaire L. Orth, Office of Safety Analysis, Federal Railroad Admin-
istration, U.S. Department of Transportation, personal communica-
tion, March 1986.

reduce ventilation for the flames surrounding the
cask, and thus tend t lower flame temperatures. ’
Finaly, the very high theoretical flame temperatures
for certain chemical fires can be achieved only un-
der ideal conditions, often requiring a direct air sup-
ply to the fuel.

A third test, the puncture test, is generally well
understood. However, new equations and analyti-
cal methods have been devel oped since the current
cask designs were certified™ that will increase the
accuracy of future tests.

The four criteria set out are intended to result in
a cask design sufficiently robust to withstand differ-
ent types of accidents and do not specificaly include
altypes of accident events. For example, there is
no requirement for the cask t withstand a torch-
like flame that may be created in a tank car acci-
dent; nevertheless,” tests have been conducted on
shipping casks to observe and measure the effect of
a torch. Test results show that because the torch
introduces heat to a limited area of the cask, and
the large cask has a high heat capacity and is an
effective thermal conductor, the torch flame pro-
duces condltlons less severe than the all engulfing
fire condition.”

A crushing force is another accident condition not
directly specified by the regulatory criteria. An
NRC-sponsored study of this condition concluded
that casks that meet the impact and puncture cri-
teria are at least equally resistant to crushing
forces.” Another study concluded that the crush-
ing load of an entire locomotive on the (spent fuel)
packages that meet the requirements will not exceed
the packages capability, based on bounding crush

0y Dircks_ Nuclear Regulatory Commission, Washington, DC,

“Staff Memorandum Feb. 10. 1982.” unpublished tyP scré\

NCharlesE MacDonald, Certification Division, Nuclear Regulatory
Commission,” personal communication, May 1986.

M.G. Vigil, et al., HNPF Spent Fue! Cask Temperature Response:
Torch Impinging on Water Filled Neutron Shield, SAND82-0702 (Al-
buquerque, NM: Sandia National Laboratories, March 1982); Philip
E. Eggers, et d., “Therma Response of HNPF Spent Fuel Shipping
Container in Torch Environments,” Proceedings of the 6th Interna-
tional Symposium on Packaging and Transportation of Radioactive
Materials—1980 (Springfield, VA: National Technical Information Serv-
ice, November 1982).

YU.S. Nuclear Regulatory Commission, Potential Crush Loading of
Radioactive Material Packages in Highway, Rail, and Marine Accidents,
NUREG/CR-1588 (Washington, DC: October 1980).
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loads of half of the 400,000 pound weight of the
locomotive resting on the package."

OTA performed independent calculations that
satisfactorily Verified these analytical results. *Box
3E provides answers to some commonly raised ques-
tions about the casks,

The NRC cask certification process is of neces-
Sity painstaking and time-consuming. The safety rec-
ord of NRC-certified casks, however, provides a de-
gree of public confidence in the casks. The regulatory
system governing the movement of radioactive ma-
terials has worked well. There have been no releases
of radioactivity from the accidents involving spent
nuclear fuel containers currently certified for trans-
portation. Of the 2,552 packages for low-level radio-
activity materials involved in accidents between 1971
and March 1985, only 67 were sufficiently damaged
to cause releases. These packages are not required
to contain the material in the event of an accident,
and all releases involved low levels of activity that
posed little threat to public health. (See table 3-6.)

Risk—Accident Probabilities
and Consequences

An assessment of overall public risk must com-
bine estimates of probability and consequence.
Moreover, estimates of accident probabilities must
include two factors: 1) the probability that any given
vehicle carrying spent fuel will bein an accident,
and 2) the probability that the spent fuel shipping
cask will release any of its contents. The first of these
is relatively easy to assess since a large amount of
actuarial data about accident rates have been de-
veloped. Bureau of Motor Carrier Safety statistics
show that accidents involving trucks occur once
every 400,000 miles of travel, while rail statistics from
the Federal Railroad Administration show that a
raill accident occurs every 139,000 miles of travel.
This trandlates into a probability of 2.5 x 10°
truck accidents and 7.2 *° rail accidents per vehi-
cle-mile. *

*Philip E. Eggers, Severe Rail and Truck Accidents. Toward a
Definition of Bounding Environments for Transportation Packages,
NUREG/CR3499 (Washington, DC: Nuclear Regulatory Commission,
October 1983), p. 69.

BOTA background analysis, June 1985.

“Edward W. Sheperd, Transportation Technology Center Quick
Reference File, [tem TTC/012, SAND79-2101 (Albuquerque, NM: San-
dia National Laboratories, May 1981).

For the second factor, likelihood of release, esti-
mates must be used, since thereis no significant ac-
tuarial record. A report from the Transportation
Technology Center at Sandia National Laboratories
estimates that fewer than 1 in 100 accidents would
involve conditions severe enough to cause concern
over arelease of some contents of the cask.” This
estimate appears consistent with analyses of the
stresses involved in numerous actual highway and
rail accidents of all types. The analyses show that
real accident stresses do not exceed the test condi-
tions in the regulatory standards in 99.5 and 99.9
percent of truck accidents involving impact and fire,
respectively; as well as 99.6 and 99,9 percent of rail
accidents involving impact and fire, respectively.”
Thus, the overall probability of atruck or rail ship-
ment of spent fuel being involved in an accident
where conditions are sufficiently severe to cause
some release of radioactive materials is less than 2.5
X 10°per vehicle-mile—or less than once for
every 40 million miles of transport.

Table 3-7 shows estimates based on an OTA anal-
ysis of truck and rail accident rates in the year 2000.
Current DOE estimates indicate that there are likely
to be about 1,000 annua shipments from commer-
ciad reactorsto a storage site. *

The consequences of a spent fuel cask accident
involving radioactive material releases are propor-
tional to the quantities of radioactivity released, the
estimated health effects of the specific radioactive
materials released, and the exposure of individuals
or population groups to the materials. Related vari-
ables include:

. The age of the spent fuel-Older spent fuel—
out of the reactor for 5 or more years—is much
cooler than recently discharged fuel both in
thermal and radiological terms. If more spent
fuel is carried in each cask to reduce the num-
ber of necessary trips, the amount of thermal
activity in the cask will increase. The radioac-
tivity available for release and the heat avail-
able to raise the temperature of the spent fuel

bid.

®T. Wolff, The Transportation of Nuclear Materials, SAND84-0062
(Albuquerque, NM: Sandia National Laboratories, December 1984).

»U.S. Department of Energy, “Environmental Assessment for a
Monitored Retrievable Storage Facility,” Monitored Retrievable Stor-
age Submission to Congress, vol. 2, RW0035, review copy, unpublished
typescript, December 1985, p. 2.23.
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Ued of two concen-
on slneld of lead. A broken
’tpm)y,,or a valve on the cask

» of small amounts of volatile

th effects would be minimal.
tive materials released in

to deal with the accident by
’.,Fﬁéﬁ'éfﬂl technical assistance

Departmcnt of Energy.*

WOUJG be more than negu—

msequences bfan aécident are far more likely

; es have conducted experi-
mmk that could be released-they

. lmuﬂme Nadm&kty vol. 25, September-October
‘R;diucame, OTA-O-171 (Washing-
; per year due to natural background radiation.

rlon MJREG/CRJQ?Z Wllhm DC: Nuclear Regulatory Commission, 1962).

must thus be carefully analyzed. High temper- ping cask. Small amounts of radioactive gases,
atures are necessary for volatile materials to be mainly the inert gas Krypton 85, could escape
released. readily from the assembly, but will dissipate rela-
® The types of material released.—Radioactive tively harmlessly in the open air. Other more
material released from a damaged spent fuel as- critical radioactive materials, such as volatile

sembly will not necessarily escape from the ship- cesium and rubidium isotopes, will tend to plate
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Table 3-&- Radioactive Materials Involved in Transportation Accidents

(January 1971 to March 1985)

Packaging category
contents

Number of
packages involved packages failing

Number of Number of packages

releasing contents

Strong tight industrial
and miscellaneous

unclassified . . . ........... 596
Type A ..o 1,956
Type B:

Spent fuel (see box B) . . . .. 4

Medical sources. . . ........ 24

Uranium hexafluoride . . . . . . 3

Radiography and well

logging. .. .............. 8

Other Type B ... .......... 11

Total Type B ............ 50

62 56
28 1
0 0
0 0
0 0
0 0
0 0
0 0

SOURCE: J.D.McClure and A. Tyron-Hopko, Radioactive Material Transportation Accident Analysis, SAN D85-1016 (Albuquer-

que, NM: Sandia National Laboratories, July 1985).

Table 3=7.—Estimated Occurrences of Accidents During the Transport of Spent Fuel

Years between accidents

MTUs per  Miles per Total number of Accidents”  where stresses approach
Mode shipment shipment  shipments per year per year performance test
With MRS’
Trucksto MRS, .. ............. 1.0 700 725 1.27 158
RailtoMRS . ................. 7.0 700 250 1.26 159
Rail, MRS to repository . . . . . .. 112.5 2,400 22 0.38 526
Without MRS:
Truck . ..o 1.0 2,400 725 4.35 46
Rail ............ ... .. .. ... 7.0 2,400 250 4.32 46

aMTU—metric ton of uranium.

bassumes one accident per 400200 miles for truck (8MCS data) and one accident every 139,000 train miles for rail (FRA data)
Cassumes that99.5 percemoyhighway and yajf accidents are less severe than the performance tests (Robert M, Jefferson, Sandia Report SAN D64-2128, TTC-0528,

January 198%)

MRS —monitored retrievable Storage

@Assumes MRSis in Tennessee, Assumes the repository 1S in Nevada.
NOTE: Shipments will begin in the year an MBSisopened

SOURCE: Office of Technology Assessment

out on the surfaces of the cask, making them
less likely to reach the environment.””

. Thelocation (in arural or urban area) of an
accident.

Estimates have been made of the combined risks
to the public based on the probability of an acci-
dent and using the consequences of the releases.
Sandia National Laboratories estimates that the
probability of an accident involving spent fuel caus-
mg five or more fatalities over time islow—>5 X
10°a year. No more than five early fatalities were

*W. Dircks, Fission Product Release From Highly Irradiated Fuel,
NUREG/CR-0722 (Oak Ridge, TN': Oak Ridge National Laboratory,
1980). A series of experiments on irradiated fuel found a fractiona re-
lease of 0.3 percent for cesium from the fuel elements—not from the
cask. Such a release was estimated to produce no earlv fatalities.

considered possible under worst--case acudent con-
ditionsin a heavily populated urban area. “ Another
estlmate puts the risk’in dlightly different terms: 1
X 10°latent cancers per 1,000 MW(e)* power-
plant for six trips transporting spent fuel 1,000 miles.

However, the environmental and/or economic ef-
fects of a transportatlon related release require thor-
ough examination. “Not considered heretofore has
been the extent of public injury or loss of life that

#U.S. Nuclear Regulatory Commission, Transportation of Radio-
nuclides in Urban En virons: Draft Environmental Assessmenc,
NUREG/,CR- 0743(\\'1<Hingtnn, DC: July 1980), p.©6

*Megaw atrs of cled triciry

“Western ticerscate Energy Board, « EnV|ronmentaI Assessment for
aMonitored Retrievable Storage Facilitv ,* Nuclear waste Policy Act:
Monitored Retrievable Storage Submission to Congress, vol. 2, DOE/
RW-003, unpublished ret’ ~cw manuscript, December 1985, p. 54.1.
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might be caused by nonradiological risk, such as the
magnitude of the accident, fire, and damage asso-
ciated with an accident severe enough to damage
aspent fuel cask. The nonradiological risk of death
associated with moving the spent fuel is estimated
to be 1 million times greater than the radiological
risks.”

Sabotage has also been used as a condition for
assessing the possible consequences of a spent fuel
accident. Data show that historically, sabotage and
vandalism have not been problems associated with
the transportation of hazardous materials (see chap-
ter 2, part 11 for detailed information). However, the
increase in international terrorist activitiesindicates
that the possibility of a successful sabotage effort is
not to be discounted. Early analyses for NRC indi-
cated an estimated five to nine early fatalities and
up to 1,800 latent cancer fatalities associated with
radioactive material releases following a successful
act of sabotage on a spent fuel cask in an urban
area.*'Based on a conservative assumption that
about 0.7 percent of the contents of a spent fuel cask
could be released in respirable form following a suc-
cessful sabotage attack, NRC developed transpor-
tation safeguard rules requiring an armed guard to
accompany each spent fuel shipment. In 1981 and
1982 simulation tests were conducted to evaluate
the release consequences of an explosive attack on
spent fuel casks.” The simulations showed are-
lease of 0.0006 percent of the cask contents,”re-
ducing estimates to no early fatalities and, at most,
14 latent cancer fatalities in an urban population
that would normally experience 250,000 cancers
over the same period.” On the basis of these re-
vised estimates, NRC proposed relaxing the safe-
guard rules. Their proposal met with objections from

PR R Fullwood, “Risks Associated With Nuclear Material Recov-
ery and Waste Preparation,” Nuclear Safety, vol. 25, No. 5, September-

October 1984, pp. 654-667. o ]
*US Nuclear Regulatory Commission, Transportationof Radio-

nuclides in Urban Environs, op. cit.

“R.P.Sandoval, et al., An Assessment of the Safety of spent Fuel
Transportation in Urban Environs, SAND82-2365. TTC-0398 (Al-
bugueroiie, NM: Sandia National Laboratories, June 1983).

Robert M. Jefferson, gp;ing Cask Sabotage Source Term Inves-
tigation, NUREG/CR-2472 {Washington, DC: U.s. Nuclear Regula-
tory Commission, 1982).

“’Sandoval, et al., op.cit.

anumber of States, and a final decision on safeguard
requirements is still pending.”

Future Spent Fuel Shipments Under
the Nuclear Waste Policy Act

The passage of the NWPA of 1982 established that
DOE will take title to spent fuel from utilitiesin 1998
and assume responsibility for its transportation and
ultimate disposal. As there will be some 90,000 spent
fuel assembliesin U.S. spent fuel pools by that
time,” DOE may be responsible immediately for a
number of shipments to a repository or monitored
retrievable storage facility. Depending on the type
and carrying capacity of the casks ultimately con-
structed and certified for these shipments, DOE esti-
mates that approximately 250 rail and 725 truck
shipments will be required annually to move spent
fuel from eastern reactors to a monitored retrieva-
ble storage facility or repository .50 For NWPA ship-
ments, DOE has agreed to meet DOT and NRC
safety and security requirements in effect at the time
and will use only transportation casks that have re-
ceived an NRC certificate of compliance.”

A new generation of casks is being designed and
tested and will be employed to move spent fuel to
a national repository under NWPA. Sometime in
1986 the Office of Civilian Radioactive Waste Man-
agement at DOE will issue a “Request for Proposa”
for the design and construction of these casks. The
new casks are likely to have somewhat different char-
acteristics from those of the current casks, which
carry between 1 and 24 assemblies (see table 3-5),
because they will be designed to hold older, less

®Terry Lash, Director, lllinois Department of Nuclear Safety, at

U.S. Nuclear Regulatory Commission/U.S. Department of Transpor-
tation, Spent Nuclear Fuel Transportation Seminar, Chicago, IL, Aug.
1, 1985.

¥George Russ, Atomic Industrial Forum, Bethesda, MD, personal
communication, 1985. See also U.S. Congress, Office of ‘technolog,
Assessment, Managing the Nation’s Commercial High-Level Radio-
active Waste, OTA-O-171 (Washington, DC: U.S. Government Print-
ing Office, March 1985), p. 28.

*U.S. Department of Energy, “Environmental Assessment for a
Monitored Retrievable Storage Facility,” on. cit., p. 2.23.

SIS Department O Energ)?,gOfﬁce oe/Ci\ A?ian Rapdioactive Waste
Management, Office of Storage and Transportation Systems, “Trans-
portation Institutional Plan,” unpublished internal review draft man-
uscript, Mar. 3, 1986, pp. 3 and D-57.
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radioactive spent fuel. Since the oldest fuel will be
shipped first, most of the initial shipments will be
of fuel at least 20 years old,”and it is likely that
the next generation of casks will carry significantly
greater numbers of assemblies. The designs will be
based on carrying the maximum possible number
of spent fuel elements within weight and safety
limits, to reduce the number of shipments necessary.
Recent improvements in materials, such as ductile,
nodular cast iron, and design, such as monolithic
steel, have yielded casks that may meet many con-
cerns voiced about today’s casks.

DOE is also examining the possibility of employ-
ing very large capacity dual-use casks for transpor-
tation. These dry casks, currently under review by
NRC for utility-site storage purposes only, offer an
opportunity to minimize the number of shipments
and the handling of the spent fuel. Once the fuel
has been removed from the reactor and placed in
dry, onsite storage in these dual-use casks, the han-
dling and worker-exposure risk would be reduced
if the same casks could be used to transport the spent
fuel to a repository. However, the conditions for
casks used for transportation are more stringent, and
although NRC has pending applications for certifi-
cation of two such casks, none has yet been certi-
fied for both purposes.”

Moreover, questions will need to be answered
about the effects of the large, heavy casks on the
stability of the carrying vehicles, whether truck or
railcar. The weight would not be a concern if barge
transportation were used, and water transportation
has the best modal safety record. However, the in-
creased handling necessary to transfer the cask from
truck or rail to barge and the increased turnaround
time required for reusable casks by the slower barge
travel are trade-offs that must be considered. Finally,
the integrity of the casks for transport after possible
weakening from corrosion and thermal effects, sub-
sequent to extended onsite storage of a decade or
more, must be studied.

5!Lake Barrett, Director, Transportation and Waste Systems Divi-
sion, Office of Civilian Radioactive Waste Management, U.S. Depart-
ment of Energy, personal communication, Dec. 5, 1985.

53U S.Department of Energy, Office of Civilian Radioactive Waste
Management, Annual Report to Congress, DOE/RW-0004/2 (Wash-
ington, DC: March 1986), p. 23.

Spent Fuel Transportation Risks
and Public Perceptions

About 6,500 spent fuel assemblies have been
shipped to date in the United States. while several
accidents have occurred involving spent fuel casks
in the United States (in one case the cask was
empty), there has never been a shipping accident
involving a Type B package carrying spent fuel that
caused a significant release of radioactive material.
(See box 3F for a brief description of four typical
incidents involving Type B casks. )

DOT maintains a Hazardous Material Informa-
tion System (HMIS) which, with additional data

Box 3F.-Spent Fuel Casks involved
in Transportation Accidents*

December 8, 1971.-A tractor-trailer rig carrying
a spent fuel cask with one fuel element left the
highway to avoid a head-on collision. The truck
rolled over and threw off the cask. The driver
died of injuries. The cask sustained minor dam-
age and did not release any contents.

February 9, 1978.—Shortly after leaving its point
of origin, a trailer, carrying a cask containing Six
fuel elements, buckled from the weight. The cask
stayed on the trailer and was not damaged.
There was no leakage.

August 3, 1978.-An empty cask being loaded on
a trailer broke through the trailer bed causing
minor damage to the impact limiter and the cask
base plate. No radioactive material was released.

December 9, 1983.-The trailer carrying a spent
fuel cask, containing seven spent fuel assemblies,
uncoupled from the tractor, leaving the cask sit-
ting on the trailer supported by its rear wheels
and a “jo-dog™ in front. When the air and elec-
trical lines parted, the brakes on the trailer and
“jo-dog” locked, bringing the unit to a rapid stop
on the highway. The uncoupling occurred as the
tractor began moving after a momentary stop in
a construction zone. There was no damage to
the cask and no release of radiation. -

IR ferson, former Manager, Transportation Technology Center,
Sandia National Laboratories, Albuguerque, NM, personal communi-
cation, 1985,

*A “jo-dog” is an apparatus that connects the front end of atrailer
to atractor. It has its own set of wheels. [t was used in this case to dia
tribute the weight more evenly over the axles.
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from NRC files and other sources, supports the
Radioactive Materials Transportation Accident/In-
cident Data Base developed by the Transportation
Technology Center at Sandia National Laboratories
under DOE contract. HMIS records since 1971 in-
dicate that about 0.6 percent of all entries involved
radioactive materids; of these, about 20 percent were
transportation accidents.” Table 3-6 lists the num-
bers and categories of al radioactive materials in-
volved in reported transportation accidents occur-
ring between January 1971 and March 1985.

This safety record not withstanding, public atten-
tion focuses sharply on any accident involving nu-
clear materials, and Federal officials must respond
frequently *to questions about the adequacy of
Federal safety requirements.” The effect of this de-
bate has been a heightened public awareness of the
risks associated with transporting radioactive ma-
terials, especially spent reactor fuel. One result of
this awareness has been the enactment of numer-
ous State and local laws restricting operations and
routing of radioactive materials, especialy spent fuel
and high-level waste shipments. Such restrictions
have frequently led to local and national legal dis-
putes. For further discussion of these disputes, see
chapter 4.

At the root of much of the discussion, debate, and
concern over spent fuel shipments are three factors:

1. The extent to which risk and benefit issues are
difficult to explain. In the case of spent fuel ship-
ments, there is no actuarial record of public fa-
talities, so risk estimates must be based on cal-
culations.

2. The extent to which the public is apprehensive
about nuclear energy and radiation in general
or distrusts the nuclear industry because of pre-

OTA calculations based onSandia National Laboratories, A Re

view of Accident/Incident Experience Involving the Transportation
of Radioactive Material, SANDS81-1330C-Summary (Albuquerque, NM:
March 1982). Reported categories include handling accidents and “ac-
tual or suspected release of radiation or materials” and “surface con-
tamination” in excess of regulatory requirements.

*R. Jefferson, Transporting Spent Reactor Fuel: Allegations and Re-
sponses, SAND82-2778 (Albuquerque, NM: Sandia National Labora
tories, March 1983); R. Jefferson, et a., Analysis of Recent Council
on Economic Priorities Newsletter, SAND82-1250 (Albuquerque, NM :
Sandia National Laboratories, March 1983); Dircks, Fission Product
el Feom ot E 8 e e Ol R
active Waste Campaign Fact Sheet (Washington, DC: no date); and
Resnikoff, op. cit.

vious accidents and transfers this to the move-
ment of spent fuel on routes in their State or
city.

3. The extent to which the public is aware of the
demonstrations and technical information now
available and the extent to which it is possible
to explain the relevant technical information
in a popular forum.

These factors all involve problems that are com-
mon to technology and risks, and nuclear energy
in general, and are not specific to the transporta-
tion of spent reactor fuel. Nonetheless, a brief ex-
amination of some of the disparities between per-
ceived and statistically determined risks may be
useful.

A large and growing body of literatureis devoted
to the issues of risk, public perception, risk man-
agement, and education. Nuclear energy is often
used as a specific case.” The fact that public and
expert opinion diverge dramatically, for example,
on the issue of nuclear safety isacasein point—in
one poll, out of 30 activitiesinvolving risk, experts
ranked nuclear power number 20 while the public
ranked it number |—the most hazardous.” The
explanations for this phenomenon are not smple
and are themselves a subject of debate.

The difference between the statistical risks and per-
ceptions of risk are substantial. For example, the ac-
tuarial record for the shipment of other energy com-
modities provides evidence for much greater risk and
a consistent record of public fatalities. There are esti-
mated to be some 29 annual public fataities associ-
ated with highway shipments of gasoline, 14 asso-
ciated with highway shipments of propane, and 9
associated with rail shipments of chlorine.” The
record for public fatalities from spent fuel shipments
to date is zero, and is estimated to be 0.0001 fatali-
ties due to radiological factors per year with 2,000
shipments per year;” 15 to 100 fatalities are esti-

5’See for example, Alvin Weinberg, “Science at Its Limits,” Issues
in Science and Technology, vol. 11, No. 1, fall 1985, pp. 59-72; Peter
Huber, “The Bhopalization of U.S. Tort Law,” Issues in Science and
Technology, vol. 11, No. 1, fall 1985, pp. 73-82; and Baruch Fischoff,
“Managing Risk Perception,” Issues in Science and Technology, vol.
I1, No. 1, fall 1985, p, 83.

William F, Allman, “Staying Alive in the 20th Century,” Science
85, vol. 6, 1985, pp. 31-41.

*Andrew P. Hull and Edward T. Lessard, Risk Comparisons for the
Nuclear Transportation of Spent Fuel From Nuclear Reactors, BNL
#36390 (Long Island, NY: Brookhaven National Laboratory, no date).
Trgoese estimates exclude fatalities due to collision forces.

Ibid.
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mated for spent fuel shipments over the lifetime of
a repository. Some of the radiological fatalities asso-
ciated with a spent fuel accident are latent cancers
calculated to occur over the life of the exposed in-
dividuas, as opposed to the prompt deaths associ-
ated with the other accidents.”

Yet such disparities are common in the area of
public perceptions of risks, and the pitfalls associ-
ated with the conventional means for addressing
these perceptions have been widely discussed.”Al-
though OTA suggests many of these same meth-
ods in the conclusions for this chapter, their effec-
tiveness has limitations. To paraphrase one expert’s
observations:

+ Those presenting factual information must rec-
ognize the role that personal values play in as-
sessing information.

* Those giving statements of regulatory philoso-
phy must remember that people can understand
risk-benefit trade-offs.

* Experts explaining technical material must com-
municate in an appropriate manner.

« Communities considering problems need to
keep in mind that their-decisions will affect
many other jurisdictions.

Conclusions

OTA finds that technical evidence and cask per-
formance in service indicate that NRC perform-
ance standards yield spent fuel shipping cask de-
sign specifications that provide an extremely high
level of public protection, much greater than that
afforded in any other current hazardous materi-
as shipping activity. However, meticulous adher-
ence to the designs during cask manufacture and
to required safety procedures during loading and
transport are critical factors in ensuring public
and environmental safety. Transportation acci-
dents involving shipments of spent fuel will inevi-
tably occur. However, OTA concludes that the
probability of an accident severe enough to cause
extensive damage to public health and the environ-
ment caused by a radiological release from a prop-
erly constructed cask is extremely remote. Moreover,
the health and environmental consequences in the

¢ISee for example Hull and Lessard, op. cit.; Sheperd, op. cit.; and
Jefferson, op. cit.
¢2Fischhoff, op. cit.

event of a severe accident are likely to be lower than
those resulting from many hazardous materials
transportation accidents considered more routine.

The most difficult issue pertaining to the trans-
portation of spent fuel is how best to reduce the
risks. Areas for technical improvement to the casks
often involve trade-offs that adversely affect over-
al transportation safety. For example, increasing the
thickness of the cask walls to increase accident re-
sistance dlightly would necessitate reducing the car-
rying capacity of the cask to remain within weight
limits. More shipments would be necessary to carry
the same amount of spent fuel, increasing the prob-
ability of accidents. Moreover, an increased num-
ber of shipments would require more handling by
workers, raising their total radiation exposure. ©

OTA further finds that continued research is
needed in certain technical areas to determine
where safety improvements could be effective.
Such research needs include: the interface be-
tween the carrying vehicle and the casks, such as
tiedowns and fasteners;, the evaluation of real ac-
cident stresses as compared to those specified by
the current regulations; and methods of extend-
ing accident modeling capabilities to encompass
accidents more severe than those currently incor-
porated in the models. In addition, continued
study of safe routes and different transportation
modes and configurations and sharing the results
of these studies with affected jurisdictions would
have useful results. To enhance the risk assessment
capability of jurisdictions, DOE could revise for
microcomputers its existing mainframe computer
program for analyzing the risks to population of
differing transportation routes. This is discussed
more fully in chapter 2.

The level of public apprehension about shipments
of spent fuel requires well planned and coordinated
programs to address the concerns. Sensitivit,to pub-
lic concerns and programmatic coordination have
heretofore not been outstanding at DOE, which will
be responsible for NWPA shipments. The techni-
cal specifications for the shipping casks are difficult
to explain and comprehend, creating widespread
misunderstanding of the stringency of the standards

“Robert Jefferson, former Manager, Transportation Technology

Center, Sandia National Laboratories, Albuquerque, NM, personal
communication, 1985.
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for ensuring spent fuel cask integrity. Industry and
government will do well to address these apprehen-
sions in a forthright manner.

OTA further finds that fruitful areas for im-
provements in the overall safety of spent fuel
transportation are to be found in the institutional,
procedural, and operationa controls and arrange-
ments, such as quality assurance and quality con-
trol measures in cask manufacture; maintenance
activities; operator, handler, and driver training;
and inspection.64NRC inspection and quality as-
surance requirements are intended to ensure that
each user establishes and implements a comprehen-
Sive cask inspection and operational testing program.
The duration of the inspection depends on the in-
spectors' confidence in the quality assurance pro-
grams, training procedures, and the shippers’ abil-
ity to demonstrate that procedures are being
followed.” It is appropriate to consider actions
that will ensure that the quality control standards
are followed. Furthermore, tight management su-
pervision during all transportation operations and
strict accountability for adhering to procedures are
crucia to ensuring safety. DOE could minimize one
area of current public concern by agreeing immedi-
aely to use NRC-approved casks for al its shipments.

The nontechnical aspects of spent fuel transpor-
tation safety need continued and forceful empha-
Sis. Specia attention to shipping operations, includ-
ing quality control and inspection can have a
positive impact on overall safety. Especially impor-
tant are those related to the carrying vehicle, and
training and information programs for drivers, engi-
neers, and other transportation personnel.

OTA finds that sustained and comprehensive
public information efforts are necessary to address
concerns about the level of safety provided by
Federal regulations and cask specifications.
Citizens and public officials repeatedly say, “show

This aspect Was a persistent theme in both the Office of Technol-

ogy Assessment workshop and Advisory Panel meetings; see for ex-
ample Richard Cunningham, Nuclear Regulatory Commissionin U.S.
Congress, Office of Technology Assessment, “ Transcript of Proceed-
ings—Transportation of Hazardous Materials Advisory Panel Meeting, ”
op. cit., p. 230. . .

%Charles E. MacDonald in U.S. Congress, Office of Technology
Assessment, “Proceedings of OTA Workshop on Nuclear Materias
Packaging Technology,” op. cit., p. 142.

me”” that the casks are safe, and experts often re-
spond with technical evidence that, due to its ex-
treme complexity, may not be comprehensible. Edu-
cation programs for nonexpert audiences must be
developed, and continued examination of the issues
by nonpartisan, nonexpert individuals is important.
For example, in its publication, “A Nuclear Waste
Primer,” the League of Women Voters, although
expressing some concerns, concluded that “com-
pared to the transport of other hazardous materi-
als, rﬁadi oactive shipments have an excellent rec-
ord. “*

The broadest possible public participation and in-
formation sharing will be important for successful
undertaking of NWPA shipments. The enactment
of State and local regulations pertaining to this
transportation reflects the desire of jurisdictions to
determine for themselves the conditions under
which they will accept the risks associated with spent
fuel transport. Figures 3-1, 3-2, and 3-3 indicate the
routes used and the most frequent origin and des-
tination States for highly radioactive shipments.
These and other States, as well as Indian tribes and
local governments affected by shipments have an
interest in an acceptable level of safety. States and
tribal and local governing bodies have indicated that
they will require negotiations with DOE to permit
successful completion of NWPA shipments. The
activities undertaken by utilities to accomplish spent
fuel shipments are documented in box 3G. Because
DOE will fill the role of the utilities for shipments
made under NWPA, Congress may want to con-
sider requiring DOE to undertake the same activi-
ties under NRC regulations.

Furthermore, OTA concludes that State, local,
and Indian tribal officials must be included in the
transportation planning and decisionmaking proc-
ess for transportation under NWPA. A Federa ap-
proach that incorporates public perceptions, opin-
ions, and responsibilities starting immediately could
be helpful. In November 1985, DOE sponsored a
workshop for State, tribal, and local officials to de-
termine the extent and specific nature of their con-
cerns about DOE'’s plans for shipments of spent nu-
clear fuel under NWPA. Such activities provide a

“U. S. Congress, Office of Technology Assessment, “Proceedings o

QOTA Workshop on Nuclear Materials Packaging Technology,” op. cit.
“"League of Women Voters Education Fund, The Nuclear Waste
Primer (New York: 1985), p. 42.
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Figure 3-2.—Point of Origin, 1982-84

1,085 Shipments

27 Other States
(20.6%)

Virginia New York
(5.3%) (18.2%)
Colorado
(5,4'10)

Maryland
(5.8%)

ldaho

(6.701)) (15.8%)

Pennsyivamiz !
(10.0"/0) Illinois
(12.30/0)

Most frequent points of origin for spent fuel, large quantity, and high-
way route controlled quantity shipments.

SOURCE: sandia National Laboratories, An Assessment of the U.S. Department
of Transportation's Radioactive Materials Routing Report, January 19S6.

Figure 3-3.— Destination, 1982-84

1085 Shipments

30 Other States

Idah
(25.7%) daho

(23.8%)

California
(6.6%)

&
lllinois

(6.6%) Wiscoresin

(20.7+0)

Washington
(8.2%) South Carolina
(8.3°0)

Most frequent destinations for shipments of radioactive materials.

SOURCE: Sandia National Laboratories, Arr Assessment of the U.S Department
of Transportation's Radioactive Materials Routing Aeport, January 1986.

forum for airing differences and moving toward reso-
lution of conflicts. OTA concludes that additional
meetings, sponsored jointly by DOT, NRC, and
DOE, in cooperation with public interest groups
such as the National Governor’s Conference, the

National Conference of State Legislatures, and the
International Conference Of Mayors are essential
to informing the public and improving intergov-
ernmental coordination.

States and localities are greatly concerned with
routing for spent fuel shipments, since they have
the authority under DOT routing regulations to des-
ignate alternative shipping routes. State authorities
can work with Indian tribes, local jurisdictions, and
neighboring States to develop an alternative route
meeting DOT guidelines. DOE and DOT may find
it necessary to work together and with the States
to provide guidance and support in achieving con-
sensus on routes. (Chapter 4 gives further informa-
tion on routing. )

Finally, full-scale tests of cask durability, like those
conducted by Sandia National Laboratoriesin 1976
to 1977 (see box 3D) and Britain’s Central Electri-
city Generating Board test in 1984 can demonstrate
that accident damage and the behavior of the casks
have been adequately predicted and validate the en-
gineering models and analytical methods.”

OTA concludes that once a new generation of
casks has been developed and fulfilled the analyti-
cal test requirements for NRC certification, full-
scale demonstration tests could play an important
role in gaining public confidence. The following
considerations are important:

+ Will a demonstration be for the purpose of in-
creasing public confidence or does the techni-
ca evidence show the need for benchmark full-
scale tests to prove the validity of current engi-
neering analyses and regulations?

« If technical or material changesin the cask de-
signs require a full-scale technical validation ex-
periment, how can questions about any subse-
quent changes to cask designs be addressed?

« If a“show me” test were conducted, assurances
that it would address public concerns would be
essential. Organizations and individuals criti-
cal of current transportation procedures and
cask standards could be included in advance
planning for atest, so that their views are in-
corporated from an early point.

“Luertaand Yoshimura, Op. cit.; see aiso International Atomic En-

ergy Agency Safety Series 6, 1985; and David Fishlock, “Nuclear Fuel
Shipping Cask Comes Through Great Train Wreck With Its Virtue
Intact,” Energy Daily,vol. 12, No. 142, July 24, 1984, p. 3.
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Box 3G.—Anatomy of a Spent Fuel Shipment

Utilities have found that transporting spent nuclear
reactor fuel from one storage site to another is a

lengthy process, requiring careful planning and prepa- |
ration. The transporter must deal with numerous com-
plicated and seemingly conflicting Federal and State

regulations as well as pressure not to expose the pub-
lic to the perceived danger of such shipments. OTA
asked several companies that have shipped fuel suc-
cessfully to document their shipping procedures as well

as the attendant legal difficulties and pubhc dis-
cussions.

After reactor fuel has been madlated so that it is 3

no longer a useful part of the power-producing proc-

ess, it is removed from the fuel core and termed spent  dis
fuel. Initially, spent fuel is highly radioactive, exceed- -
ing lethal radiation levels, and is consequently care-

fully contained. Upon removal from the reactor, the

spent fuel rods are placed in water-filled containment

pools. The water shields the rods while their radia-
tion content decays to safer levels. After 6 to 12
months in the containment pool, the spent fuel is

ready for either onsite storage or shipment toother ¢

storage facilities.

Spent nuclear fuel is shipped for two main reasons:

1) space in a reactor storage facility is near full capac-
ity, or 2) lawsuit settlements between a State and a
utility necessitate the removal of spent fuel to an alter-
nate storage site. It is generally cheaper to ship spent

fuel to remote storage sites than to enlarge exlstmg on-
site facilities or build new ones. Of the various trans-

port modes, truck and rail are the most common. The:
truck mode is used most often because—legal and pub-
lic relations difficulties notwithsmndmg-«xt provides
quick, flexible, and relatively inexpensive transport.

OTA asked three companies that have undertaken
three different types of shipments—transshipments;

multi-State, utility-operated shi;

spent fuel transportation experiences. T tanssmpmenm,

such as those carried out by Duke Power, occur be-
tween various sites operated by the same utility. Con- .
sequently, utilities carrying out these shlpments deal  sige of loca
primarily with people in their own service areas. Ship- = ing the trar

ments to a remote storage site, in contrast, usually

span several States and are camgd out by the utility o ﬂ
responsible for the spent fuel. An example of thistype

of shipment was Wisconsin Electric’s transfer of spent
fuel from West Valley, New York, and Mortris, lllinois,
to its Point Beach Nuclear Plant in 1983 and 1984.
Finally, second-party shipments are those shipments
conducted by a-company, such as General Electric,

ments; xbc fn

pments; and second
party shlpments-—to provide mformat:an on their =

, ;;that is pmd by a uuhty to transport the spent fuel.

drawsmpaztomepomﬁ-om

ermined t'hatspent fuel shipments
e transporter must begin processes
with regulations and to alleviate public
- €Ol of communities affected by the ship-
pnrtik alarly in the case of second-party ship-
firgt step is usually route selection, and
at the shipper submit a proposed
for Nuclear Regulatory Commission
‘final route determination, the utility
' iitt; of public officials and me-
ugh which the shipment is
ational material is prepared that typi-
th “fuilowing topics: the nature of
be shipped, measures being
ve release during transport,
ord of spent fuel shipments
c0mpany usually prepares a
informational briefings for the
lic off , and arranges to monitor
lnfotmanonal bneﬁngs may include
t:hc;imegntv of spent fuel casks. All
e ompleted prior to public an-
the stupments.

these preparations are made, the company
sublic announcement that spent fuel ship-
are to take place. Utility representatives brief
mail information to public officials and

rig invitations to public
red by Federal regulations—
of his &mgnee in each State
ashiﬁment is to pass. The trans-
y 1 as much as possible about road
media, public attitudes, and State and lo-

: (,thoritm m all areas along the route. When

i f‘u in public meetings, and give dem-
 safety techniques used to safeguard

s prohibiting or severely restrict-
dioactive materials. Compound-
Ms is the legal obligation not

di‘such secrecy lends ltself to
pubhc perception that the shipments are not as risk-
free as the power company maintains. The more ef-
fective the effort to alleviate public concern, the less
complicated the local constraints on transport are and
the more straightforward the shipment procedures.

.113
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« An extensive public information program
would be essential prior to the test to help the
public officials, affected emergency personnel,

and the general public understand the techni-
cal background for the tests to the extent

feasible.

If full-scale validation testing proves unnecessary
from an engineering standpoint, conducting a full-
scale demonstration test could enhance public un-
derstanding and confidence. DOE, as the respon-
sible agency under NWPA, has both a source of
funds and a program in which test series could be
housed, and is giving consideration to such tests.

However, given the technica complexities in-
volved, it iswise to be redlistic about the extent to
which afull-scale cask accident demonstration will
dlay al public concerns. Although a well--planned
and constructed full-scale demonstration could
prove persuasive to many, it would need to accom-
modate a wide range of interests. OTA finds that
the appropriate test goals could best be deter-
mined by a panel of advisors—experts and con-
cerned citizens to provide guidance to the tech-
nical organization conducting the demonstration.
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PART II: BULK CONTAINERS AND SMALL PACKAGING FOR
HAZARDOUS MATERIALS TRANSPORTATION

Most of the estimated 180 million annua ship-
ments of hazardous materials reach their destina-
tions safely, both because hazardous materials trans-
portation is heavil regulated and because industry
is concerned that its products reach customers in-
tact. The strength and integrity of packaging used
to ship hazardous materials, including tank trucks,
railroad tank cars, and barges, as well as bottles,
boxes, and drums, are an important factor in trans-
portation safety. The Research and Special Programs
Administration (RSPA) of the Department of Trans-
portation is responsible for issuing packaging and
hazard communication regulations for all hazard-
ous materials containers except bulk marine con-
tainers, which are regulated by the U.S. Coast
Guard, and containers for highly radioactive ma-
terials (see part | of this chapter).

This part of chapter 3 discusses DOT’s require-
ments for all packaging, then looks at the specific
issues relating to bulk containers and small pack-
agings. It focuses on issues regarding the packaging
regulations codified in Parts 173, 178, and 179 of
Title 49 and portions of Title 46 of the Code of Fed-
eral Regulations. Part 173 contains general require-
ments for shipments and packaging and lists the
authorized packages that can be used for each com-
modity. Parts 178 and 179 contain the specific, high-
ly detailed requirements for the authorized packages
referred to in Part 173. Title 46 contains the Coast
Guard regulations for the water mode. (Chapter 4
presents an overview of the entire regulatory sys-
tem, including a discussion of the historical devel-
opment of packaging regulations.) Sources of infor-
mation included technical literature, an OTA
workshop on packaging, and extensive interviews
with container experts.

General Packaging Criteria

DOT requires packaging for shipping hazardous
materials to be so designed and constructed, and
its contents so limited, that under conditions nor-
redly incident to transportation:

. there will be no significant release of the haz-
ardous materials to the environment;

« the effectiveness of the packaging will not be
substantially reduced; and

+ there will be no mixture of gases or vaporsin
the package which could, through any credi-
ble spontaneous increase of heat or pressure,
or through an explosion, significantly reduce
the effectiveness of the packaging.”

In addition, packaging materials and contents
must ensure there will be no significant chemical
reaction among any of the materials in the pack-
age. Closures must prevent leakage, and gaskets
must be used that will not be significantly deterio-
rated by the contents. Polyethylene packaging must
be minimally permeable to and compatible with the
cargo.

DOT regulations apply to hazardous materials
containers of all sizes. Some regulations apply equally
to al packaging, but most of the requirements de-
pend on whether the material is shipped in bulk or
in small packages. As a general matter, the divid-
ing line between nonbulk (small) and bulk (large)
containers is 110 gallons or 1,000 pounds. Small
packages of hazardous materials are carried b, all
modes. water, rail, highway, and air. Approved
packaging include drums, cylinders, boxes, cans,
and bags. Bulk packages—ships and barges, railroad
tank cars, tank trucks (called cargo tanksin the reg-
ulations) and intermodal portable tanks—generally
do not travel by air. Analysis of incident and acci-
dent data (see chapter 2) reveals that hazardous ma-
terials packaging generally has been adequately de-
signed, although there are some problem areas.

The premise underlying packagin,design for haz-
ardous materials other than highly radioactive ma-
terials is that the packages must maintain their in-
tegrit,in the normal transportation environment,
including minor accidents.

The classification of a hazardous materia has a
critical influence on the selection of packaging.
Many commonly transported materials are listed in
the regulations, and shippers need only locate the

%49 CFR 173.24.
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listing to be guided to the required packaging. If the
material is not listed, however, the shipper must de-
termine if it is hazardous and classify it according
to definitions in the regulations. There are no spe-
cific regulations in 49 CFR that tell a shipper how
to classify a material, adifficult process, the results
of which affect packaging, marking, labeling, and
placarding.

The sorting of hazardous materials into hazard
classes by either DOT or the shipper does not nec-
essarily mean that all the potential dangers posed
by these substances have been taken into account.
For example, methyl isocyanate, which caused the
death of thousands in Bhopal, India, had until re-
cently been classified by DOT as a flammable sub-
stance and could legally be transported in the |east
stout highway cargo tanks or rail tank cars. DOT
is now in the process of adopting an international
classification scheme (described in more detail in a
later section of this chapter) that should better corre-
late the strength of regulated packaging to the haz-
ards posed by the materials. In the meantime, large
manufacturing and shipping companies have incor-
porated additional strength and protective features
into the design of containers they use for materials
with a very high hazard potential. Some of these
designs have become part of the Federal specifica-
tions for packages. More often, however, these ad-
ditional safety features represent industry efforts to
take into account special transportation circum-
stances.

Containers for bulk transport, discussed next, rep-
resent the inherent possibility of larger consequences
in the case of an accident than do small packages
and provide opportunities for commensurately larger
impacts on safety.

Bulk Packaging

More than 60 percent of accidents and spillsin

f It of h -
oY o SSRGSy Y S R BT

tunities for error. The highway mode experiences

MU.S. Department of Transportation, Materials Transportation Bu-
reau, Research and Special Programs Administration, A Guidero the
Federal Hazardous Materials Transportation Regulatory Program
(Washington, DC: January 1983).

"Mark APK,it.and George ™, «paardous Materials Transpor-
tation: Commodity Flow and Information Systems,” OTA contrac-
tor report, January 1986.

more accidents, spills, injuries, deaths, and prop-
erty damage than does the rail or water mode, in
both absolute numbers and accidents per ton-mile
traveled,* while the rail mode experiences more than
the water mode.

Severa other factors also affect safety: the extent
of coverage and enforcement of Federal regulations;
the amount and quality of training the vessel or ve-
hicle operators and loaders receive; the frequency
of maintenance and inspection of the vessel or ve-
hicle; and finally, the coordination between the
agencies responsible for regulation, inspection, and
enforcement activities. Table 3-8 presents a compar-
ison of modal characteristics for bulk shipping of
hazardous materials. Descriptions of the containers
and specific safety factorswill be treated separately
for each mode.

Bulk Highway Transport

Of the three modes of bulk transport of hazard-
ous materials, the highway mode is the most versa-
tile and widely used. (See chapter 2.) While porta-
ble tanks and tank trucks are the smallest bulk
containers and thus the conseguences of a release
on the highway will be lower than for the other
modes, the probability of an accident is greatest for
the highway mode because it has:

more miles of network,

the largest number of individual shipments,
the largest number of operators,

the greatest traffic density in an unrestricted
right-of-way, and

+ the highest average traffic speed.

Cargo tanks are the main carriers of bulk hazard-
ous materials over the roads, although intermodal
portable tanks, discussed later in this chapter, are
also used. Cargo tanks are usually made of steel or
aluminum alloy but can be constructed of other ma-
terials such as titanium, nickel, or stainless stedl.
They range in capacity from about 2,000 to 9,000
galons depending on road weight laws and the prop-
erties (including density, vapor pressure, and cor-
rosiveness) of the commaodity or commodities to be

*A ton-mile is th,product of the tons of material carried and the
distance carried in miles. For example, atruck with aload of 20 tons
that traveled 100 miles would have logged 2,000 ton-miles. Ten trucks
each carrying 2 tons and each traveling 100 miles would also have logged
2,000 ton-miles in the aggregate (each truck logging 200 ton-miles).
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Table 3-8.—Modal Characteristics of Bulk Shipping of Hazardous Materials

Highway Rail Water
Containers regulated by DOT® Most All All

Inspection or testing frequency Upon manufacture Upon manufacture Yearly®
plus every 5-10

years®
Commodity flow data’ Very little Nearly complete Complete
Regulators and inspectors RSPA, BMCS, FRA, RSPA, AAR’USCG, RSPA"
NHTSA'
Fleet size 130,000 cargo 115,600 tank cars’ 4,909 tank
tanks' barges*
Fleet database’ Partial (BMCS) Yes, complete Yes, complete
(AAR) (ACofE)
Number of operators 260,000 26,000 45,000
Size of load (gals) 4,000-12,000 10,000-30,000 300,000-

600,000

8Federal regulations cover the transportation of hazardous materials by railcar, aircraft, vessel, and interstate transportation
by motor vehicle. Intrastate highway transport of hazardous wastes, hazardous substances, and flammable cryogenics in
portable tanks or cargo tanks is also covered (49 CFR 171.1). Unless a State has specifically brought intrastate commerce
under regulation, containers in such service need not meet any standards. The Department of Transportation does not know
the precise extent to which the States have extended the Federal regulations to intrastate commerce. Most gasoline trans-
port by truck is intrastate and these shipments are a large percentage of the total hazardous materials shipments.

bCargo tanks mus'undarq:-m external visual examination every 2 years but generally do not have to be leak tested or pres-
sure tested. However, cargo tanks carrying chlorine must be pressure tested every 2 years and tanks carrying compressed
gas (e.g., liquefied petroleum gas) must be pressure tested every 5 years; cargo tanks for flammable cryogenics are inspected
prior to each loading. Most tanks, however, are not leak or pressure tested after they are built unless they have been out
of service for a year or more, had repairs or modifications performed on them, are operating under an exemption to the regu-
lations, or are used in an area of nonattainment of Clean Air Act standards for ozone. (49 CFR 177.824.

CTank cars Carrying some cargoes are tested more frequently, For example, tank cars carrying chlorine mUSt be tested every
2 years, Also, the frequency of inspection of some tank cars increases to once per year after they are 22 years old. General
American Transportation Corp., GATX Tank Car Manual, 4th Edition (Chicago, IL: 1979).

d4g CFR 31.10-15, and 31.10-17.

eD,t,on th.identity and amount of hazardous materials shipped over the highways is collected by the Bureau Of the Census
every 5 to 6 years, however the quality and comprehensiveness of the data is poor (see ch. 2). Records of 60 percent of all
rail traffic are kept by the Association of American Railroads {AAR). A record of 1 to 6 percent of all rail traffic is kept by
the Interstate Commerce Commission. Records of all origins and destinations of hazardous material cargo that travel on
U.S. waterways are kept by the U.S. Army Corp of Engineers (ACofE).

fThe Research and Speciat Programs Administration (RSPA) develops and publishes regulations ON the cargo tanks. The Bureau
of Motor Carrier Safety (BMCS) regulates in-use motor vehicles and drivers, and enforces regulations pertaining to the manufac-
ture, marking, repair, etc. of cargo tanks. The National Highway Traffic Safety Administration (N HTSA) has responsibility for
the original manufacture of the vehicle.

9AAR and the Federal Railroad Administration (FRA) established the basic technical specifications for tank cars. After public
rulemaking and comment, RSPA adopts the final specifications in the regulations. Both AAR and FRA inspect tank cars in
rain service, Both AAR and FRA inspect tank manufacturers. X

hEor bulk vessels (tank ships and tank barges), the United States Coast Guard (USCG) establishes the regulations, performs
the inspections, administers licenses, and specifies the design of vessels. RSPA sets the standards for intermodal portable
tanks that can be carried on container ships and barges.

i Estimates from the 1977 Truck Inventory and Use Survey. Of these, 36,000 carry hazardous materials 25 to 49 Percent of the
time, 14,000 carry them 50 to 74 percent of the time, and 67,000 carry them 75 to 100 percent of the time.

Iwritten communication with AAR. This isabout 60 percent of the tofal number of tank cars.

kamerican Waterways Operators, This is the number of inland tank barges, most of which carry hazardous materials. There
are also a small number of ocean going barges and tankers that carry hazardous materials, but tank barges are responsible
for most inland_traffic.

YWhile the Army Corp of Engineers (ACofE) keeps track of the number of active and inactive vessels that may carry hazardous
materials in U.S. commerce, and the AAR's UMLER file lists all tank cars by DOT specification that are in service, there is
no comparable database for the highway mode. Although individual companies know how many and what types of cargo tanks
or intermodal portable tanks they have, no single agency has an accounting of all bulk highway vehicles nationwide.

M-Qperator” refers to the vehicle or vessel “driver.” The number of people driving cargo tanks (carrying hazardous materials)
is estimated by assuming there are two drivers per cargo tank. Large interstate private carriers often have three or more
drivers per vehicle, while other carriers typically have fewer. Information on the rail mode was obtained from AAR and on
the water mode from USCG. The number presented in the water mode represents all those licensed by USCG to operate
commercial vessels; most of these would not routinely be involved with hazardous materials.

SOURCES: Unless otherwise indicated in footnotes, Office of Technology Assessment, based on information from participants
of workshops and panel meetings or comments to draft reports by the affected parties.
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carried. Federal road weight laws usually limit mo-
tor vehicle weights to 80,000 pounds gross. Some
States, however, alow higher gross weights, and in
these States cargo tanks can have larger capacities.
Table 3-9 lists the primary contemporary specifica-
tion for cargo tanks and examples of commodities
each type of cargo tank might carry.

All newly constructed cargo tanks must meet cur-
rent specifications, which prescribe the requirements
for the thicknesses of the bodies of the tanks, pres-
sure relief devices, manhole covers, gauging devices,
overturn protection, pressure test methods, and
other features affecting safety. However, older speci-
fication tanks—for example, an MC-304 or an MC-
31 |—may still be used to carry hazardous materi-
as, even though it does not meet current re-
quirements.

The nature of the bulk trucking business differs
from that of rail or water bulk transport in that there
are many more carriers of awider variety and busi-
nesses are generally much smaller. The carriersin-
clude private interstate carriers; large interstate com-
mon and contract carriers; and small common,
contract, and private intrastate carriers.* The qual-

*Private carriers transport commodities that they own and the trans-
port is integral to their business. Common carriers are transporters
of freight for compensation; common carriers must accept all traffic
tendered to them that is within their operating authority (to the ex-
tent that they have equipment and drivers to do so). Contract carri-
ers are transporters of freight by motor vehicle for compensation in
the exclusive service to one or more specific shipper(s) as authorized
b, dul constituted Federal or State authority. This classification in-
cludes owner-operators under long-term lease to certificated carriers.

ity of the equipment varies within each of these
groups, but generally the large private interstate
transporters have the newest equipment and the
small intrastate private carriers have the oldest, with
the common carriers somewhere in between.

Turnover of equipment is slow, and cargo tanks
generally go through several tiers of owners. Large
private interstate carriers, primarily large petrochem-
ical companies, have the resources to purchase new
equipment and maintain it well. They use their
trucks around the clock 6 to 7 days a week. After
8 to 10 years, when maintenance becomes uneco-
nomical because of downtime for repairs, they sell
the cargo tank to another firm, usuall, a smaller
one with fewer resources. The second-tier owner uses
it until it becomes uneconomical and sells it to yet
another owner. The useful life of a cargo tanker used
to transport fuels can easily exceed 20 years.

Cargo tanks carrying some corrosive commodi-
ties have much shorter lifespans. According to one
tank truck company safety director his “acid tanks
are junk” after 4 years. “In the past, a carrier fre-
quently dedicated some of his fleet to carrying par-
ticular commodities. While this practice minimized
corrosion and incompatibility problems, it often
meant that the cargo tanks returned empty after de-
livering the product. In recent years, economic pres-
sures have forced carriers to reduce the number of

“National Tank Truck Carriers, Inc., National Tank Truck Safety
Seminar, St. Louis, MO, Apr. 14-15, 1986.

Table 3-9.—Cargo Tank Table

Cargo tank
specification number®

Types of
commodities carried

Examples

MC-306 (MC-300, 301, 302, 303, 305) . . Combustible and flammable

Fuel oil; gasoline

liquids of low vapor

pressure

MC-307 (MC-304) . .. ... Flammable liquids, Poison B Toluene diisocyanate
materials with moderate
vapor pressures

MC-312 (MC-310,311) ., . . ..o vv Corrosives

Hydrochloric acid;
caustic soda solution

MC-331(MC-330) . .. .o Liquefied compressed gases Chlorine, anhydrous

MC-338 .. i Refrigerated liquefied gases

ammonia, LPG
Oxygen, refrigerated
liquid;

methane, refrigerated
liquid

aThe number i parenthesis designates older versions of the specification; the older versions may still be operated but all
newly constructed cargo tanks must meet current specifications.

SOURCE: 49 CFR 172.101 and 178.315 to 178.343.
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Photo credit: Waste Age Magazine

An MC-312 cargo tank delivers hazardous waste to a treatment
plant. MC-312s typically carry corrosive commodities.

dedicated trucks and to seek return-trip loads (back-
hauls) whenever possible. Backhauls often necessi-
tate cleaning the tank between loads to accommo-
date different products, thus subjecting the tank to
additional wear, increasing pitting and corrosion,
and shortening its lifespan.

Regulations and Intrastate Trucking.-The ex-
tent of Federal regulatory coverage for the highway
mode is fundamentally different from that for rail
and water modes, where all commerce is subject to
Federal hazardous materials regulations. Under the
predecessor statute to the Hazardous Materials
Transportation Act, only interstate commerce was
regulated, and this restriction was maintained when
DOD issued revised hazardous materials regulations
in 1976.” However, because a large percentage of
hazardous materials truck transport is in intrastate
commerce, with gasoline, fuel oil, and propane de-
liveries comprising the bulk of it, the question of
applicability of Federal regulation is important.™

PU.S. Department of Transportation, Docket No. HM-134, 41 Fed-
eral Register 38175, Sept. 9, 1976.

"About 55 percent of the hazardous materials transported over the
highways is intrastate in South Dakota, for example. See U.S. Con-
gress, Office of Technology Assessment, Transportation of Hazardous
Materials: Sate and Local Activities, OTA-SET-301 (Washington, DC:
U.S. Government Printing Office, March 1986). Gasoline comprises
alarge percentage of hazardous materials shipments over the highway
and most gasoline deliveries are intrastate. About half of all gasoline
is delivered by large interstate oil companies that are subject to Feder-
a regulations. Much of the rest of the gasoline is delivered by intra-
state operators.

Except for those transporting certain materials,”
carriers operating solely intrastate need not meet
Federal standards, unless the State in which the,
do business has similar regulations. In some States,
intrastate carriers have become the market for used
equipment that no longer meets Federal standards.
Moreover, new tanks built solely for intrastate trade
need not meet DOT specifications, because those
specifications are not applied. Such tanks also do
not need to meet the periodic retest and mainte-
nance requirements prescribed in the Federal rules.
The noncompliance of these tanks with Federal
standards has caused administrative problems for
some States implementing the Federal rules. “In
addition, intrastate carriers have no obligation to
report releases of hazardous materials to RSPA, even
if they are under State regulation in other respects.
This alone makes the Federal spill and accident re-
porting system incomplete, a problem further doc-
umented in chapter 2.

The extent to which individual States have ap-
plied 49 CFR to intrastate commerce is an open
question. In conversations with Federal and State
regulators, shippers, and representatives of major
bulk carriers, OTA found widespread disagreement
over the degree to which Federal hazardous mate-
rials regulation has been extended to intrastate traf-
fic. RSPA officials state that 49 CFR does not ap-
ply to al intrastate highway traffic and that some
cargo tanks were never built to Federal specifications

because they were for use only in intrastate com-
mercesj.e7 Carrier representatlvgs and BMCS staff

549 CFR m.l. Hazardous wastes, hazardous substances, and flam-

mable cryogenics comprise the only groups of hazardous materials whose
transport is regulated by the Federal Government regardless of whether
the commerce is intrastate or interstate. ) .

715, the State ©f Washington, of all heavy truck accidents involv-
ing hazardous materials from 1979 to 1983, 64 percent involved pri-
vate intrastate carriers of hazardous materials, unregulated by both the
State and the U.S. Department of Transportation. The Utilities and
Transportation Commission notes that the private carriers’ terminals
are not subject to survey, his driver records are not subject to review,
and his safety record is known only to himself. The continuall, violatin,
private carrier cannot be removed from the highway, nor does he face
any deterrent to violation in the form of administrative penalty. Wash-
ington Utilities and Transportation Commission, summary and Anal-
ysis, Heavy Truck-Hazardous Materials Accidents 1982-1983 (Olym-
pia, WA: 1983), p. viii.

ames O’ Steen in U.S. Congress, Office of Technology Assessment
“Transcript of Proceedings-OTA Workshop on State and Local Activ-
itiesin the Transportation of Hazardous Materials,” unpublished type-
script, May 30, 1985; and Alan Roberts, in U.S. Congress, Office of
Technology Assessment, “Transcript of Proceedings-Transportation
of Hazardous Materials Advisory Panel Meeting, " unpublished type-
script, Washington, DC, Jan. 24, 1985.
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counter that States participating in the Motor Car- ardous materials until 1985ince the new State
rier Safety Assistance Program must apply 49 CFRregulations will not be promulgated until summer
in motor vehicle inspections for all hazardous ma- 1986, this transport is still unregulated.

terials traffic, both intrastate and interstate. MC-306 Tank Trucks.—The large volume of gas-

BMCS has records of the States that have adoptedoline carried by MC-306 tank trucks, making over
49 CFR, but not of the numerous variations to it 40,000 daily deliveries to retail service stations in
enacted by many States. Moreover, adoption of 49every locality in the country, is a primary reason
CFR by a State does not mean that intrastate highthat truck transportation of gasoline is responsible
way commerce will be regulated. For example, the for more deaths, injuries, and property damage than
State of Washington adopted 49 CFR in 1978, andall other hazardous materials in transportation. Most
based on BMCS records, Washington regulates in-of the hazardous material highway deaths in recent
trastate transport of hazardous materials. Howeveryears (five out of eight in 1983) have been the re-
according to the Public Utilities Commission of the sult of gasoline truck accidents, and many of the
State of Washington, the State legislature did notworst incidents are the result of tank truck rollovers
decide to regulate private intrastate transport of haz-

_mCﬁffOfd Hﬂ""is‘)"_ and AlRosenbaum, National Tar_]k Truck Car- ™Don Lewis, Rail and Motor Carrier Training Officer, Washington
riers, Inc., and Merritt Sargent, Bureau of Motor Carrier Safety, per- Utilities and Transportation Commission, personal communication,
sonal communications, March 1986. Mar. 21, 1986.

Photo credit: Modern Bulk Transporter

MC-306 tank trucks transport the most prevalent hazardous material, gasoline.
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and leakage of hundreds to thousands of gallons of
gasoline.

The design of the MC-306, the most common car-
go tank, may be an important factor in the truck’s
frequent involvement in accidents. The MC-306 has
ahigh center of gravity and consequently high roll-
over susceptibility. Industry and academic research
efforts have produced several new designs to improve
the safety performance of the MC-306.

For example, the University of Michigan's High-
way Safety Research Institute (HSRI) proposed a
new design of large cargo tank semi-trailers for use
in Michigan.” The basic change from the standard
MC-306 is an increase in the maximum width of
the tank and chassis from 96 to 102 inches to allow
awider track and permit a lower center of gravity.
The increased size allows the tanker combination
to carry more gasoline, but also increases the gross
weight. Designs with three, four, or five semi-trailer
axles are needed to keep the load per axle within
Michigan’slegal limits. HSRI estimates that the im-
proved stability and fewer trips of the larger vehi-
cle would result in a 40-percent reduction in the sin-
gle-vehicle-accident rollover frequency.

The Fruehauf Corp. has applied similar principles
to atri-axle trailer design that is much closer to ex-
isting tanker design, although the tank center of
gravity is about 11 inches lower than that of exist-
ing units. This change makes the vehicle one-half
as likely to be involved in arollover. A prototype
vehicle has been constructed and has been tested
in service for at least 30,000 miles by different oil
companies, and several major oil companies are pur-
chasing some of these new trailers for use in Loui-
Siana, where weight laws allow them to operate. The
Fruehauf design has a capacity about 550 gallons
greater than the standard MC-306, and this differ-
ence was very important in the decision to purchase
them. A new design that did not have at least the
capacity of current models would not be attractive
to carriers, as many carriers use their cargo tanks
S0 extensively that a difference in capacity of sev-
eral hundred gallons is significant.

These truck designs require consideration of a .

number of trade-offs. Both involve gross truck and

®R.D.Ervin, et a., Future configuration of Tank Vehicles Haul-
ing Flammable Liquids in Michigan (Ann Arbor, MI: University of
Michigan Highway Safety Research Institute, December 1980). This
research organization is now called the University of Michigan Trans-
portation Research Institute.

trailer weights above the 80,000 pounds currently
allowed on most of the Nation’s highways. The
Michigan tankers range up to 125,000 pounds, and
the Fruehauf truck weighs about 86,000 pounds. Ac-
cordingly, widespread use of these or similarly de-
signed tankers depends on whether other States are
willing to approve heavier truck weights on their
roads. An increase in truck weights accelerates the
damage rate to road surfaces. Moreover, the new
designs employ a 102-inch-wide wheel base. While
this width is allowed on al Interstate and primary
roads, many urban areas do not permit trucks of
that width to operate in their jurisdictions. Access
restrictions facing the wider cargo tankers are im-
portant factors in decisions about purchasing such
vehicles. Finally, accidents involving trucks with in-
creased load capacities have potentially more seri-
ous conseguences than those involving current
trucks.

The safety benefits derived from a design change
would be proportional to the percentage of the fleet
having the new design, and any major design change
will likely be implemented gradually, as older cargo
tanks are taken out of service. RSPA has estimated,
in a cost-benefit analysis, that if $1 million were ex-
pended for each annual gasoline tanker death (where
the death was due to the gasoline), the amount avail-
able to make safety modifications in all existing gas-
oline trucks would be about $200 per truck per year.
If the average lifespan of a cargo tank is 20 years,
then about $4,000 would be available per truck, a
figure that is close to the price difference between
the old design and some new ones. Decreasesin in-
juries, property damage, and deaths that are attrib-
utable to the vehicle accident rather than to the haz-
ardous nature of the cargo (the latter are the only
deaths that RSPA notes in its incident reports)
would be additional benefits. OTA’S independent
calculations suggest the benefits may be substantially
larger and the trade-off time may be much less (box
3H), athough admittedly much uncertainty exists
for severa of the estimates used in calculating the
costs and benefits of a design change.

Three cargo tanks built to a new design, employ-
ing fiberglass reinforced plastic (FRP), are being used
for gasoline transport on atrial basis.*’ The FRP
tanks, built in the United Kingdom, have better im-

* George Jennings, Mobil Oil Corp., Fairfax, VA, personal commu-
nication, March 1986.
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Approximately one-half of all rollovers would be
avoided using the new design, Injuries are ignored;
they are about four to seven times as common as
deaths. Avoided injuries would add to the benefit.

Based on these figures, it would take 4.4 years for
the investment in safer equipment to pay for itself via
reduced accident expenses ($220 million/$50 million/

yr= 4.4 yr). The average useful lifespan of an MC-
306 cargo tanker is at least 20 years.

pact resistance, fire resistance, and lower rollover
susceptibility than the standard aluminum MC-306.
The three models on the road currently, however,
have a higher tare (container) weight than most MC-
306s and thus cannot carry as much gasoline. Un-
less the weight of the FRP tank can be reduced, it
will not be widely used because of road weight law
restrictions.

OTA anaysis shows that highway common car-
riers experience the highest frequency of releases
with corrosives (see chapter 2). Because they are rela-
tively unreactive chemicaly, plastics and compos-
ite materials al'so have potentia for use in cargo
tanks carrying acids and corrosives, which quickly
degrade metal cargo tanks. A U.S. manufacturer re-
ceived DOT approval to build a composite tanker
and has constructed a prototype. However, more
research is needed on the durability and road-worth-
iness of the tankers before carriers will invest in
them. Current research, sponsored jointly b RSPA
and BMCS, into tank truck corrosion problems
should address significant industry and safety con-
cerns, Results are expected in late 1986.

Changes to Cargo Tank Regulations.-The num-
ber of cargo tanker releases reported to RSPA aver-
aged over 1,500 per year from 1976 through 1984,
athough as indicated in chapter 2, OTA finds this
figure to be an underestimate. Both human and me-
chanical factors affect the highway spill rate. In its
studies of cargo tank safety, DOT has identified
widespread deficiencies in the design and mainte-
nance of cargo tanker manhole covers, pressure re-
lief valves, and vents.* One stud, found leaks in

“Dynamic Science, Inc., Cost-Effective Methods of Reducing Leak--
age Occurring in Overturns of Liquid-Carrying Cargo Tanks (Wash-
ington, DC: U.S. Department of Transportation, Federal Highway
Administration, September 1980); and U.S. Department of Transpor-
tation, Federal Highway Administration, Integrity of MC307/312 Car-
go Tanks (Washington, DC: October 1984).

Results of our analysis show that the costs and
benefits are of comparable magnitudes and that the
breakeven point lies well within the expected life-
span of the cargo tanker. A more rigorous analysis
of the safety and economic impacts associated with
a major redesign of the MC-306 cargo tanker would
be useful. The estimates of costs of rollover accidents
and the reduction in the number of deaths after
adoption of the new design need refinement.

EVErY compartment of the 20 cargo tanks tested, pri-
marily in the areas cited above, and many of the
manhole covers used on cargo tanks constructed in
the 1960s and 1970s are unable to withstand the
forces of arollover and leak their contents when-
ever a rollover occurs.

No single governmental agency or industry group
knows with any precision how many of the differ-
ent types of tank trucks are in use, * kinds of com-
modities carried in them, and the classifications of
the carriers using the trucks. Requiring registration
of each tank truck on manufacture and submission
of sale records for the tanker could give DOT much
of thisinformation. If tied to an inspection program
and better reporting of accidents and releases, such
information could help identify inadequacies in tank
designs and would be useful in evaluating changes
to regulations.

Problems with the maintenance of cargo tankers
are well documented, and many of the problems and
appropriate corrective measures could be identified
through regular tests or inspections. Although pres-
sure testing and inspection of containers are impor-
tant safety tools, DOT requires periodic pressure
testing of only some cargo tanks after construction.**

*The U.S. Department of Transportation (DOT) does know how
many MC- 338 cargo tanks there are. The trucks carry flammable cryo-
genic cargo (e.g., liquefied carbon monoxide) and comprise avery small
portion of the cargo tank fleet. The highly hazardous nature of the
cargo carried in them has led DOT to extend regulation to intrastate
carriage and to create a special registry for t hese trucks.

**MC-331and 338 cargo tankers that typically carry anhydrous am-
monia, liquefied petroleum gas, and cryogenic liquids are required to
be pressure tested. These tanks, if covered by Federal or State regula-
tions must be tested cverv 5 vears (every 2vearsif used for chlorine
transport). All other cargo tanks must undergo an external visual ex-
amination every 2 vears and the inspection can be made by the opera-
tor. Gasolinecargo tanks inregions of air quality nonattainment are
required by the Environmental Protection Agency (EPA) to have an-
nual leak tests. Most Staté\ have some arcas of nonattainment, com-
monly metropolita N arcas. EPA does not keep track of the tanks re-
quired t0 be leak tested, leaving the implementation of the regulation
to the States.
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After 10 years of study, DOT has issued a Notice
of Proposed Rulemaking (NPRM) for cargo tank-
ers® calling for, among other things, annual pres-
sure tests of all cargo tanks under Federal regula-
tion. The rulemaking would greatly increase the
number of cargo tanks that must be pressure-tested
and would also increase the frequency of such tests.
More effective pressure relief valves would be re-
quired, and many gasoline cargo tanks would have
to be retrofitted with stronger manhole covers.

At a public hearing on NPRM, severa industry
groups expressed concern that the rulemaking would
have unintended deleterious results, particularly in
the areas of MC-306 body construction, tank truck
inspection costs and pressure relief valve design. Rig-
orous estimates of increased costs under the pro-
posed regulations were developed by industry for
submission to DOT in May 1986.

Roadside inspections of vehicles carrying hazard-
ous materials have shown that problems with the
vehicles themselves—faulty brakes, tires, or lights—
are more frequently the cause of accidents than are
problems with the hazardous materials container it-
self. Increased attention to maintenance practices
would help reduce accidents caused by faulty
equipment.

Improving Driver Performance. -Many of the
most serious hazardous materials releases during
bulk transport over the highway are caused by ve-

8U.S. Department of Transportation, Research and Special pro-
grams Administration, Materials Transportation Bureau, Federal Reg-
ister, Notice of Proposed Rulemaking, Requirements for Cargo Tanks,
vol. 50, No. 180, Sept. 17, 1985.

hicle accidents, most of them the result of rmvpfg
error.® |Mproving driver performance cou
increase safety. Methods of accomplishing this in-
clude both improving equipment and improving
driver training. The Shell Oil Co., employing both
techniques, has experienced a 58-percent reduction
in its preventable vehicular accident rate over the
course of its driver safety training program instituted
in 1979." (See table 3-10.)

The program entails several days of instruction
in relevant hazardous materials regulations and ve-
hicle operating procedures, followed by 1 or 2 weeks
of field training, during which each driver is accom-
panied on the job by an instructor. Each of the
trucks owned by Shell has a tachograph that auto-
matically records when the motor starts, when mo-
tion starts, travel speeds, when the truck stops, dis-
tance between stops, total distance traveled, and the
duration of al trips. The tachograph records make
each driver aware that he is accountable for his per-
formance, that his driving behavior can be readily
evaluated. He also knows that the records can work
to his benefit in the case of an unavoidable accident.

The Insurance Institute for Highway Safety (IIHS)
has recommended that tachographs be required on
al large trucks. Furthermore, the IIHS holds that
speed limiters should be placed on trucks, better
braking systems should be employed, and that re-
capped tires should not be allowed on front wheels.
Tire failures follow brakes as the leading equipment-

“®Abkowitz and List, op-cit.
#55hell Oil Co., Personal communication, January 1986.

Table 3=10.-Major Oil Company, Total Vehicle Accidents (safety programs begun in 1979)

Number Rate’ Number of serious incidents involving
TOT VEH Total  TOT VEH Total Fire Rollover Spill

Year ACC* PVAY ACC PVA N P V A°PVA NPVA PVA NPVA PVA
1979 ..o 236 82 7.14 2.48 2 0 0 ! 0 0
1980 ...t 222 74 7.19 2.40 0 0 3 ! 0 0
1981 ... oviii 185 7 7.18 2.73 1 1 1 1 0 0
1982 ... 144 39 5.96 1.62 0 0 2 0 0 0
1983 ... 120 46 5.08 1.95 0 0 0 0 1 0
1984 ... 115 21 5.68 1.04 1 0 0 0 0 0
1985 . . . - - - - 0 0 0 0 1 0

8Rate is the number Of accidents par 1 million vehicle miles.

hese are sgills other than those associated with fires or rollovers.
¢rnT vEH ACC—total vehicle accidents.

dPVA—prev«antable vehicular accidents, an accident where the driver failed to do everything possible to avoid the accident.

©NPVA-—nonpreventable vehicular accidents.

SOURCE: Private written communication to Office of Technology Assessment staff.
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related causes of truck crashes.* A pilot project
could be developed to equip a number of trucks with
such safety equipment and carefully monitor the
safety performance of the fleet. Any change in ac-
cident rates and severity would permit evaluation
of equipment’s contributions to safety.

Coordination Among Federal Agencies.—Im-
proving coordination among agencies currently reg-
ulating motor carriersis also essential. Responsibil-
ities are currently spread over three agencies:

« RSPA—container specifications, marking and
labeling, and placarding;

« BMCS—ingpecting cargo tank manufacturers
and motor carrier operating procedures; and

. National Highway Traffic Safety Administra-
tion—manufacture of vehicles.

Difficulties in coordinating activities and sharing ac-
cident data have resulted in digointed and often in-
effective regulation. For example, both RSPA and
BMCS support accident databases, but there are few
cross-checks made between them. Perhaps more im-
portantly, specifications for cargo tanks have been
developed separately from specifications for the mo-
tor vehicles on which the tanks are mounted. Thus,
al components of the transportation system (includ-
ing container, load, vehicle, and highway) have not
been considered in developing design standards. For
example, studies of a tank truck’s interaction with
the road system have shown that the truck’s stabil-
ity and resistance to rollover is dependent on such
factors as the center of gravity, height, track width,
suspension, fifth-wheel characteristics, and thetires
of the vehicle; yet these factors are not a part of
RSPA’s cargo tank specifications.*

Compounding the difficulties in implementing de-
sign or technological innovationsiis the fact that no
single trucking industry group exists to consider such
issues for the cargo tanks used in truck shipments
of hazardous or other materials. The Truck Trailer
Manufacturers Association has a committee deal-

%A nne Fleming (Cd.), Big Trucksand Highway Safety (Washington,
DC: Insurance Institute for Highway Safety, 1985), p. 14.

* A stability requirement for cargo tankers need not specify any par-
ticular arrangement of tires or suspension, but might require tilt-table
tests to evaluate the rollover stability of different designs. Tilt-tables
are platforms on which a truck or cargo tank can be placed and tilted
sideways until the wheels on one side lift off the platform. The angle
to which the tilt-table must be raised before the truck wheels lift off
is a measure of the static stabilit,of the configuration being tested.

ing with tank trucks and the National Tank Truck
Carriers, Inc., serves some of the for-hire tank truck
industry. The American Trucking Associations, the
American Petroleum Institute, and other groups also
have an interest in such issues. Achieving consensus
on decisions affecting tank truck designs is thus a
difficult and lengthy process.

Rail Tank Cars

Rail shipments account for about 5 percent of the
tonnage of hazardous materials transported annu-
ally with about 3,000 carloads shipped each day. (See
chapter 2.) The numbers of daily shipments are far
fewer than those made by highway, and the ship-
ments are transported by a much smaller number
of carriers. Most of the ton-miles are logged by just
9 of the 25 Class 1 railroads doing business in 1985;
Class 2 and Class 3 railroads carry few hazardous
materials.”

OTA analysis of RSPA and Federal Railroad Ad-
ministration (FRA) dataindicates that, on a ton-
mile basis, the rail mode has a lower release rate than
the highway mode and a somewhat higher rate than
the water mode. (See chapter 2.) However, modal
differences such as the number of miles of network,
traffic density, and average speed affect the release
rates in each mode, making direct modal compari-
sons difficult. Moreover, the rates themselves are
questionable, as documented in chapter 2.

As al hazardous materials rail traffic falls under
Federal regulations, al rail containers are required
to be of the proper specification regardless of the
origin, destination, or duration of the trip or char-
acteristics of the shipper or carrier. About 80 per-
cent of annual rail shipments of hazardous materi-
asinvolve tank cars, which have useful lives of 30
to 40 years. Since 1970, the capacity of tank cars
for carrying hazardous materials has been limited
to 34,500 gallons or 263,000 pounds gross weight
(weight of tank car and commodity).

The two main categories of tank cars are pressure
and nonpressure, and different tank car designs ac-
commodate both gases and liquids. Each categor,
has several classes that differ from each other in such

®7Jim Reiter, American Association of Railroads, personal commu-

nication, March 1986. A Class 1 railroad has gross revenues greater
than $87,935 million; a Class 2 between $17.587 and $87.935 million;
and Class 3 less that $17.587 million.
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Photo credit: Association of American Railroads

A pressure tank car, DOT 112J, transports liquefied
petroleum products.

Photo credit: Association of American Railroads

An example of a non pressure tank car, a DOT 111, used
in this case to transport aqueous hydrofluoric acid.

things as test pressure, presence or absence of bot-
tom discharge valves, type of pressure relief system,
and type of thermal shielding. Ninety percent of
tank cars are made of steel; aluminum is the sec-
ond most common construction material. The thick-
ness of the tank car shell is specified by regulation
(see table 3-11).

Tables 3-12 and 3-13 list the common classes of
tank cars of both categories and provide examples
of typical cargo that each may carry. Approximately
66 percent of the rail tonnage consists of chemicals,
and approximately 23 percent consists of petroleum

products. Based on DOT’s hazard classification
scheme, the most common commaodities are flam-
mable liquids and corrosive materials, each account-
ing for about 25 percent of the tonnage.®

DOT prescribes tank car design specifications in
49 CFR Part 179. The specifications have generally
been developed from industry standards adopted by
the Tank Car Committee of the Association of
American Railroads (AAR). AAR, an industry orga-
nization, isinvolved in all aspects of railroad oper-
ations, including evaluation of new tank car designs,
inspection of manufacturers, and collection and
analysis of accident data. In addition, the Mechan-
ical Division of AAR participates in the approval
of tank car designs, materials, and construction, as
well as the conversion or alteration of tank cars.”
Although AAR approves al new tank car designs
prior to acceptance by FRA and RSPA, RSPA is
not involved in the design approva activities of
AAR and is not permitted to attend sessions where
the designs are analyzed and evaluated. RSPA’S ex-
clusion from these sessions makes it difficult for the
agency to evaluate requests for special waivers or
exemptions to design requirements. After tank cars
are constructed, qualification, maintenance, and use
is governed by Section 173.31, as well as by indi-
vidual commodity sections of the regulations. FRA
Is responsible for inspecting railroad operations and
tank car manufacturers.

In the mid- 1970s, a series of derailments occurred,
one involving the puncture of flammable gas tank
cars by the couplers of adjoining cars. The ignited
material venting from the punctured car impinged
on other derailed flammable gas cars, simultaneously
heating and expanding their contents beyond the
capacity of safety relief devices and weakening the
tank shells. The resulting explosions and fires caused
enormous damage.

Recommendations made prior to 1978 by the Na-
tional Transportation Safety Board (NTSB) and in-
vestigations by the Federal Railroad Administration
led DOT to mandate installation of top and bot-
tom shelf couplers that would be less likely to dis-
engage and puncture adjacent cars.” For flamma-

“Abkowitz and List, op. cit.

“See 49 CFR 179.3.
“National Transportation Safety Board recommendations R-74-033
(October1974) and R-75-19 (April 1975).
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Table 3-i.—Minimum Tank and Jacket Plate Thickness

Minimum plate thickness
after forming

Steel:
11 gauge (approximatelv 1/8
inch) atso aluminum *. . . .

Common use of plate thickness

Jacket of insulated tank cars; or jacket for thermally protected

cars.

7M6inch................ Tank for nonpressure tank cars; jacket for nonpressure tank
within a tank; or shell portion of jacket for cryogenic liquid
tank cars.

M2inch . ................ Head puncture resistance (head shield); or head portion of
jacket for cryogenic liquid tank cars.

9/16inch................ Tank for steel pressure tank cars with tank test pressures of
200 psi and below.

1116inch . .............. Tank for steel pressure tank cars with tank test pressures of
300 psi and greater.

3d4inch................. Tank for steel pressure tank cars in chlorine service.

Aluminum:

1/2inch................. Tank for nonpressure aluminum tank cars.

58inch................. Tank for aluminum pressure tank cars.

SOURCE: Charles J. Wright and Patrick J. Student, Union Pacific Railroad, “Tank Cars,” unpublished typescript, no date

Table 3.12.—Common Pressure Tank Cars

Test’ Valve’
Class Material Insulation pressure setting Notes
DOT 105 . .. .. Steel/ Required 100 75 No bottom outlet or washout; only one opening in tank;
aluminum 200 150 e.g., DOT 105 A 500W = chlorine®
300 225
400 300
500 375
600 450
DOT 112 ... .. Steel None 200 150 No bottom outlet or washout; e.g.,, DOT 112J400W =
340 225 anhydrous ammonia*
280.5
400 300
330
500 375
DOT 114 .. ... Steel None 340 255 Similar to DOT 105; optional bottom outlet;
400 300 e.a.. DOT 114 T 400W = LPG

gnressure in psi to which the tank car is tested upon manufacture and Periodically thereafter.
Setting at which pressure relief value will start to discharge, Tank cars may also be equipped with vents; the vents would operate when the pressure inside the tank

reached the test pressure. L
CpOT 105" specifies the general class; «500" specifies the tank car test Pressure; the 'windicates the method of welding of the tank; and, a number, if present

after the "W, indicates specific fittings, materials, or linings. X
dTh,«yrindicates that the tank car has jacketed thermmal protection, A “T" wouldindicate the presence of spray-on thermal protection.Both ““J" and “T" indicate

that the tank car is equipped with head shields.
SOURCE: Charles J. Wright and Patrick J. Student, Union Pacific Railroad, “Tank Cars)” unpublished typescript, no date

ble gas, anhydrous ammonia, and ethylene oxide
tank cars, the agency also required installation of
head shields as further protection against coupler
damage, and the addition of thermal protection to
prevent rapid overheating if a neighboring tank car
wereon fire. AAR, its Tank Car Committee, FRA,
and RSPA with participation by the Railway Prog-
ress Institute (RPI), the rail manufacturers, jointly
established these tank car modifications, which have
greatly improved the safety of bulk movement of
hazardous materials by rail.

After the retrofits of the DOT 112/114 tank cars*
were completed during 1981, the number of railroad
accidents involving disastrous releases of flamma-
ble gases decreased dramatically. A 1981 study by
AAR and RPI showed that the frequency of head
punctures for retrofitted tank cars decreased by 95
percent from the preretrofit rate, and the frequency

*These tank cars are pressure cars that carry flammable gases—for

example liquefied petroleum gas—and nonflammable gases, such as an-
hydrous ammonia.
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Table 3=13.—Common Nonpressure Tank Cars

Test® Valve®
Class Material Insulation pressure setting Notes
DOT103.............. Steel/aluminum  Optional 60 35 Optional bottom outlet
Stainless steel/ DOT 103 DW = whiskey
nickel
DOT104.............. Steel Required 60 35 Similar to DOT 103;
optional bottom outlet
DOT111.............. Steel/aluminum  Optional 60 35 Optional bottom outlet and bottom washout
100 75 DOT 111A 60W5° = corrosive hydrochloric

acid
DOT 111A 60W1 = gasoline

8praggure in psito which the tank car is tested upon manufacture and periodically thereafter.
bgetting at which pressure relief valve will start to discharge. Tank cars may also be equipped with vents; the vents would operate when the pressure inside the tank

reached the test pressure.

cThe «pOT 111" ig th.class; th «gp" Is the pressure; the w» indicates the type of welding construction; and the “5" indicates that the tank is rubber lined.

SOURCE: Charles J. Wright and Patrick J. Student, Union Pacific Railroad, “Tank Cars,” unpublished typescript, no date.

of thermal ruptures dropped by 93 percent.” Expe-
rience since that study shows that while the shelf
couplers tend to keep the cars more securely at-
tached to one another, which results in more car
derailments per accident, they have continued to
prevent punctures and ruptures.” All DOT 111A
tank cars carrying flammable gases and ethylene ox-
ide and DOT 105 tank cars will be retrofitted with
head shields and thermal protection by December
31, 1986. Because of the efficacy of the shelf cou-

91 A merican Association of Railroads, Effectiveness of Shelf Cou-

plers, Head Shields and Thermal Shields on DOT 112 (114) and 105
Tank Cars, Railway Progress | nstitute-American Association of Rail-
roads Tank Car Safety Project Report RA-Oi-5-51 (Washington, DC:
June 13, 1985).

“Charles Batten, National Transportation Safety Board staff, per-
sonal communication, 1984.

piers, all hazardous materials tank cars are now be-
ing fitted with them.

Table 3-14 lists the periodic inspection and test
requirements for several common tank cars. Typi-
caly, the tank must be pressure tested every 5 to
10 years, dthough for some commodities—chlorine,
for example-the tests are much more frequent. For
some tank cars, the frequency of inspection increases
as the car ages. In addition, some shippers inspect
their cars more frequently than regulations demand,
often prior to each loading.”

“Robert Christman, Mobay Chemical Corp. and Hugo Andricain,
Dow Chemical U. S. A., personal communication and demonstration,
October 1985.

Table 3-14.—Retest Requirements for Selected Tank Cars

Retest interval years

Retest pressure—psi

Tank and interior heater systems

Safety relief valve

Specification

Up to 10 years Over 10 to 22 years Over 22 years Safety relief valve Tank Start-to-discharge Vapor tight

103DW ..., .. 5° 3 1

105A500W . . . 10°d @ ° lo°*
111 A6OWT. .. —_ 209 10
111 ABOWS5 . .. 59 3 1
112A400Wh . . . 10 10 10
114A400W . . . 10 10 10

(b) 60 35 28

5¢¢ 500 375f 300

10 60 35 28
None 60 - -

5 400 300 240

5 400 300 240

aA commodity for which a tank is approved may be used when retesting tanks in service not over 10 Years.

bgatety relief valve retest period is same ss tank retest period.

CTanks and safety "@!lef valves i chiorine service must be retested every 2 years at any time during the calendar month the retestfalls due.
dNickel clad tanks i,bromine service and any glass, rubber, or lead lined tank need not be periodically retested,but the interior heater Systems and Safety relief valves

must be retested at the prescribed interval.
@Safety rellef valves inbromine service must be retested every 2 years.

fi safety relief valves are used in combination with breaking pins designed to break at 375 psi, the safety rellef valves must be retested and must startto discharge

at 360 psi plus or minus 3 percent.
YRetest period for interior heater systems on cars so equipped 18 10 years.

hNote: Tank carg stenciled 112S,112T, 1124, 1148, 114T, or 114 will have the same retest requirements as 112A or 114A respectively.

“S” indicates car equipped with tank shield and top and bottom shelf couplers.
“J” indicates car equipped with jacketed thermal protection, tank head shield, and top and bottom shelf couplers.
“T" Indicates car equipped with spray-on thermal protection, tank head shield, and top end bottom shelf couplers.

SOURCE: General American Transportation Corp.,GATX Tank Car Manual, 4th Edition (Chicago, IL: 1979), p. 14.
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Coincident with the retrofit of certain tank cars
and the reduction in serious accidents, FRA aso
increased the number of over-the-rail inspections of
railcars, which may have contributed to reducing
the number of rail accidents. There are about
183,000 tank cars, approximately 63 percent of
which are used for hazardous materials. FRA per-
formed 39,000 tank car inspectionsin 1982 and
31,000 in 1983, twice the number of annual inspec-
tions (16,000) performed in 1978 and 1979.

The coord "aation of Federal agencies involved in
regulating the rail mode needs improvement. FRA
has primary responsibility for regulation, inspection,
and enforcement of safety regulations in the rail
mode. RSPA has the final say in hazardous materi-
astank car specifications, although FRA and AAR
perform the safety evaluations. RSPA sets regula-
tions for intermodal portable tanks, and keeps track
of incidents or spillsin the rail mode, while FRA
must approve securement for the tanks when they
are carried over the rails on flatcars.

A comparison of RSPA’s database on hazardous
materials incidents with the records of NTSB dem-
onstrated that the inaccurate and incomplete acci-
dent records are serious problems for the rail
mode.*” Between 1976 and 1983, 165 accidents in-
volving hazardous materials appeared in the NTSB
database that did not appear in the RSPA database.
These accidents resulted in 37 deaths, 92 injuries,
and $89 million in damages. The value of damages
reported to NTSB but not to RSPA exceeded the
damages of all rail incidents reported to RSPA over
the same time period. Better coordination of Fed-
eral activities in data collection could provide a more
complete base on which to make regulatory deci-
sions about whether changes in tank car specifica-
tions are called for.

The railroads keep detailed records of commodity
flows. If this capability were combined with better
reporting of releases to RSPA, problems with par-
ticular types of tank cars or with particular com-
modities could be rapidly identified and alleviated.
For example, more than 60 percent of all spills are
due to loose or defective fittings (chapter 2). This
finding indicates a need to reeval uate the specifica-
tions for the fittings or the procedures to operate

*Abkowitz and List, op. cit.

them, or both. Also, OTA contractor data analy-
Sis shows that corrosives had the highest release rate
in rail transport. Some tank cars that carry corro-
sive acids (hydrochloric acid, for example) are rub-
ber-lined and are pressure tested only before lining.
Additional study is needed to determine whether
there is arelationship between test data and release
occurrence or whether tank cars carrying corrosives
need to be redesigned.

Bulk Water Transport

The largest bulk containers are self-propelled tank
ships and tank barges, which together account for
about 91 percent of all marine shipping of hazard-
ous materials. Tank barges range in size from
300,000 to 600,000 gdlons, and self-propelled tankers
can be 10 times larger. About 8 percent of marine
shipping of hazardous materials occursin dry cargo
barges, which can carry both bulk (portable tanks)
and nonbulk (drums) containers.”

* Abkowitz and List, op. cit.

Photo credit: American Waterways Operators

Approximately 35 percent of the hazardous materials
tonnage transported in 1982, was by waterborne commerce.
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More than 90 percent of the tonnage in bulk ma-
rine transport consists of petroleum products and
crude oil. Chemicals constitute about 7 percent, pri-
marily basic chemicals, such as sulfuric acid, fertil-
izers, sodium hydroxide, alcohols, benzene, and
toluene.

Because marine shipments typically involve very
large quantities, fewer trips are required to move a
given amount of product by water compared to the
other modes. Bulk marine shippers and recipients
are generally large companies, well aware of the po-
tential liability they assume with each shipment. Be-
cause of the substantial economic investment these
shipments represent, the companies expend the nec-
essary resources to ensure safe transport as a mat-
ter of course. In addition, the vessels travel slowly.
For al these reasons, the water mode has the lowest
probability of an accident, and is statistically the
safest, both in absolute numbers of accidents and
spills per ton-mile, although when a spill does oc-
cur, the damage can be enormous.

However, other factors also explain why the water
mode has the the fewest releases. In the first place,
al vessels carrying bulk hazardous materials are sub-
ject to Federal hazardous materials regulations. Rec-
ords kept by the government list every vessel in com-
merce in U.S. waters and note every shipment of
commodities to or from every port in the United
States. This recordkeeping emphasizes the account-
ability of those involved in bulk marine transport.

Photo credit: U.S. Coast Guard

Coast Guard personnel examine a vessel carrying
hazardous materials.

Moreover, the captains and operators of bulk ma-
rine vessels are tested and certified by the U.S. Coast
Guard. Regulations require that the self-propelled
tank ships and tank barges that carry most of the
hazardous materials on water be loaded and un-
loaded by tankermen who have been tested and en-
dorsed by the Coast Guard. A tankerman must
demonstrate familiarity with the general arrange-
ment of cargo tanks, suction, and discharge pipe-
lines and valves, and be able to operate pumps and
other equipment connected with the loading and
discharging of cargo, as well as fire extinguishing
equipment, In addition, the tankerman must dem-
onstrate knowledge of pollution laws and regula
tions, procedures for discharge containment and
cleanup, and methods for disposal of sudge and
waste materials from cargo and fueling opera-
tions.” Because many spills occur during loading
and unloading (see chapter 2), shippers generally
provide specia training to those who load and un-
load barges and self-propelled tankers.

The Coast Guard also regulates tank barges and
self-propelled tank ships. All new vessels to be used
for hazardous cargoes in bulk must meet the design
requirements of 46 CFR. New vessels must be in-
spected and certificated by the Coast Guard or by
the American Bureau of Shipping. All existing self-
propelled tank ships carrying hazardous cargoes
must be inspected by the Coast Guard every year.
Tank barges are inspected every 2 years, athough
an additional midterm inspection makes the effec-
tive time between inspections just 1 year. Moreover,
some major shippers inspect bulk vessels prior to
each loading. This frequency-of-inspection require-
ment may partly explain why the bulk water mode
has the best safety record for hazardous materials.

Nonetheless, despite this safety record, bulk water
shipments of hazardous materials have been declin-
ing; the number of active tank bargesin U.S. do-
mestic commerce decreased from 4,900 in 1982 to
4,100 in 1983.” One reason is that chemical com-
panies have recently been reducing inventories,
partly in response to safety recommendations made

'46 CFR 12.20.5.

97The analysis of the changing business practicesis based on inter-
views with representatives of several major chemical and petrochemi-
cal companies and on Monsanto Co., One Year Later: Report of the
Monsanto Product and Plant Safety Task Force (St. Louis, MO: De-
cember 1985). The data on numbers of tank barges are from the Water-
borne Commerce Statistics Center of the U.S. Army Corp of Engineers.
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after the Bhopal disaster, that smaller volumes of
extremely hazardous substances be stored or used
in batch processes. In addition, inventory reduction
is al'so one way of making operations more efficient.
Storage costs dictate that chemical companies store
less and buy only what they will use immediately
and that goods be delivered quickly, so production
IS not interrupted.

Intermodal Tank Containers

Intermodal tanks carry 4,000 to 6,000 gallons of
liquid in a metal container surrounded by a rigid
metal protective frame that facilitates the handling
and securing of the tank container in the marine,
rail, and highway modes of transport. They are ver-
satile and efficient containers for substances that
must travel long distances by several different modes.
Used extensively in internationa trade, they are
often carried by rail, water, and truck on a single
journey. The capacity of atypical intermodal tank
IS equivalent to about 100 55-gallon drums, and in-
termodal tanks are displacing the 55-gallon drum
in international commerce when such quantities are
transported. In domestic commerce, the tanks are
being used for special commodities or on long trips
that involve arail leg, and their use is rapidly in-
creasing in this country as the volume of interna-
tional trade increases.

For the most part, DOT regulations follow the
International Maritime Organization guidelines for
tank containers. These tanks are built either to the
American Society of Mechanical Engineers Boiler
and Pressure Vessel Code or to an equivalent code
and must be certified by a DOT approval agency
as being designed, manufactured, and tested in com-
pliance with DOT regulations. The three largest ap-
proval agencies are the American Bureau of Ship-
ping, Lloyds Register, and Bureau Veritas.

DOT requires a prototype of each tank design se-
ries to be performance tested in accordance with the
tests required by the International Convention for
Safe Containers. The tests simulate the in-service
conditions of atank container in marine, rail, and
highway transport. To ensure that tank containers
are maintained in good operating condition, DOT
requires each tank to be visually inspected at 2V2-
year intervals and to undergo a hydrostatic pres-
sure test at Y2 times the maximum allowable work-
ing pressure every 5 years. The visual test may be

conducted by an owner, although when it coincides
with a hydrostatic test bath it must be certified by
inspectors of the designated approval agencies.”

For use in the United States, the tanks must be
registered by serial number with DOT, and regula-
tory responsibility for them and their carrying ve-
hicles is shared by RSPA and the modal adminis-
trations. The poor interagency coordination at DOT
is a particularly acute problem affecting adequate
regulation of the transport of these vessels.

Few appropriate truck chassis for intermodal tank
containers are available in the United States. Most
of the available chassis are deficient either in length,
securement devices, or overall design, which typi-
cally incorporates a high center of gravity. Loaded
portable tanks must generally be carried on 40-foot
chassis in order to comply with bridge laws that limit
the vehicle weight per axle and per wheelbase. How-
ever, only about 400 40-foot chassis in this country
have twist locks that positively secure the portable
tank in the center of the chassis, preventing lateral
or vertical motion, although there are severa thou-
sand portable tanks available for commercia use.”
Thus, most intermodal tank containers now travel
by highway on 40-foot flatbed trucks secured by
hooks and chains, legal securement under current
regulations, or on 20-foot chassis, which may have
proper securement devices, but which violate road
weight laws. Industry leaders adamantly maintain
that J hooks and chain binders provide grossly in-
adequate securement for the tanks on flatbed chas-
sis, and accident records are beginning to cor-
roborate this." As recently as November 1985,
Wﬁ&c‘h?this information is derived from written communication
from Donald L. Monroe, American Bureau of Shipping (ABS), Para-
mus, NJ, April 1986. The ABS is a private not-for-profit, international
classification society comprised of shipowners, shipbuilders, naval ar-
chitects, and others associated with the marine industry, concerned
with assuring mechanical and structural fitness of vessels. They estab-

lish standards, adopted internationally, by which ships and other ma-
rine structures are built and maintained. .

99Georchf3ham' president, Chemical Leaman Container Corp.»
agents for Sea Containers Inc., a major owner, leaser, and transporter
of intermodal containers, personal communication, October 1985.

100George Graham, President, Chemical Leaman Container Corp.,
agents for Sea Containers, Inc., has strongly advocated that intermo-
dal tanks not be allowed to travel on flatbed trailers secured only by
chains. Chain or chain binders allow for tank movement and make
the vehicle dangerously unstable. His comments were made at the first
semi-annual meeting of the Hazardous Materials Advisory Council,
held at Hilton Head Island, SC, Nov. 14, 1985, and reported by Laurie
Bradford, in “Inexperience Poses Major Threat to Safety in Transport
of ‘HM, ’ “ Traffic World, Nov. 25, 1985.
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Photo credit: American Bureau of Shipping

American Bureau of Shipping inspector examining the
securement device, a “twist lock, " on a trailer.

however, DOT officials were claiming that no new
regulations were needed for the type of trailer used
to transport portable tanks as long as existing secure-
ment regulations were followed. *O’

In addition, few chassis are specifically designed
for intermodals. A “low boy” chassis with a flatbed
severa feet lower than normal isideal for intermo-
dal tank transport. The chassis design keeps the cen-
ter of gravity low and the vehicle more stable. These
chassis are used throughout Europe, but there are
fewer than 100 appropriately configured chassis in
the United States. Any requirement for increased
use of low boy chassis would need to allow time for
manufacture of afleet SUfficient for domestic com-
merce. Moreover, the concentration of the weight
of a 20-foot portable tank in the middle of a40-foot
chassisisanew design problem for some manufac-
turers. Flaws in the design or manufacture of some
low boy chassis have caused fractures and failures
atthe goose neck portion where the support beams
descend from the fifth wheel area to the bed of the
chassis,'” and one new chassis failed within 3,000
miles of use.'”

The behavior of intermodal tanks on trailersis
very different from that of regular intermodal con-

10iKen Pierson and Alan Roberts, in response to questions at the
Hazardous Materials Advisory Council meeting, Hilton Head, SC, No-
vember 1985, as reported in Modern Bulk Transporter, January 1986.
“*Donald L. Monroe, Principal Engineer, American Bureau of Ship-
ping, personal communication, April 1986.
WGeorge Graham, President, Chemical Leaman Container Corp.,
personal communication, April 1986.

tainers or even cargo tankers. Intermodal tanks are
rarely compartmentalized, so the effects of sloshing
liquid cargo can be pronounced when the tank is
not full or nearly full. Current regulations require
that intermodal tanks be filled to at |east 80 per-
cent of their capacity (by volume),'™ close to the
level that produces the most unstable conditions in
the tank. ' Not only is the configuration inher-
ently unstable, but the driver often cannot feel the
instability until it is too late.'® For certain com-
modities, road weight laws may limit the filling of
an intermodal tank t 80 percent by volume; thus
obeying all the relevant regulations could result in
the least stable setof circumstances possible.

Furthermore the use of intermodal tanks in ralil
traffic is likely to increase, and the safety charac-
teristics of intermodal tanks on trailers on railroad
flatcars are not well known. Currently, FRA, which
approves securement devices for tanks during travel
by rail, is studying the safety characteristics of con-
tainers and trailers on rail flatcars. However, appro-
priate coordination between FRA and the Federal
Highway Administration has not been established.
FRA isnow testing a configuration involving an in-
termodal tank on a 20-foot truck chassis' that is
illegal for highway travel in most States, because the
weight is not distributed over along-enough wheel-
base to satisfy highway bridge laws. Although the
tank and chassis may be within the 80,000 pound
gross weight limit, the configuration is either car-
rying too much weight per axle or for the length
of wheelbase. Although FRA is aware that carry-
ing portable tanks on the 20-foot chassis is illegal
on most highways, it nonetheless is using the chas-
sisin safety studies.

The Coast Guard monitors the acceptance of
portable tanks entering the United States. It also

10449 CEFR 173.32¢(j).

1%The most unstable load for steady-state cornering is when the
tank isloaded to 75 percent of capacity. R. D. Ervin, et a., University
of Michigan Transportation Research Institute, Liquid Cargo Shift-
ing and the Stabilit,of Cargo Tank Trucks, Final Technical Report,
vol. 11 (Washington, DC: Federal Highway Administration, Bureau of
Motor Carrier Safety, U.S. Department of Transportation, Septem-
ber 1985).

™Hazardous Carj;o Bulletin, “Ullage and Roll Stabiljty.” June 1985,

197Clair Orth, Federal Railroad Administration (FRA), personal
communication, January 1986. FRA is testing an intermodal tank on
a20-foot chassis. Such an arrangement islikely to violate highway bridge
laws which specify the gross weight allowed for a given distance be-
tween axles.
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determines whether a tank carrying hazardous ma-
terials may be shipped out by vessel and where and
how it will be stowed aboard the vessel. Much of
the use of intermodal tanks in the marine mode is
international.

Ton Tanks.—Certain multiunit cylindrical pres-
sure vessels, commonly called ton tanks because of
their characteristic size, '™ are meant to be lifted on
and off vehicles for filling and emptying. Specifica-
tions for these are published as part of the tank car
rulesin 49 CFR Part 1,9. Used chiefly for chlorine
transport, these are some of the heaviest and most
effective containers in commerce.

Nonbulk Containers

Nonbulk containers are used to transport hazard-
ous materials in al modes but constitute different
proportions of traffic in each mode. By tonnage,
small packages make up a small proportion of rail
and water traffic, about half the highway traffic, and
virtually all air traffic. Correspondingly, nonbulk
packages constitute a small percentage of the inci-
dents reported in the Hazardous Materials Informa-
tion System in the rail and water modes, but com-
prise about 80 percent of the containers cited in
highway releases and all the containers cited in air
releases.

Materials used in nonbulk packaging include fiber-
board, plastic, wood, glass, fiberglass, metal, and
combinations of these. Combination packaging or
packages within packages are often used in hazard-
ous materials transport and include, for example,
glass bottles in fiberboard boxes. Composite pack—
aging are made of two or more materials such as
a plastic-lined steel drum. Most containers can be
used for a multitude of products, although certain
types of packaging are designed for a particular com-
modity. Free-standing single units such as steel
drums and cylinders for compressed gases are also
widely used.

Factors related to the realities of the transporta-
tion system also influence container design. For ex-
ample, products that are used only in small unit
quantities often are transported packaged in those
quantities, and many packaging that will be trans-
ported on trucks and railcars are designed to facili-

%Specifications 106 and 110.

tate [0ading, unloading, and using vehicle space effi-
ciently. The type of handling equipment available
is also a consideration. The 55-gallon steel drum,
for example, has been called “man-sized” packag-
ing, because it is about the largest unit that can fit
through a normal doorway and can be handled by
a single person.

Releases from nonbulk packages of hazardous ma-
terials, while numerous, generally do not have seri-
ous consequences because of the small amounts of
materials in the packages. Human error, such asim-
proper packing or handling, rather than poor con-
tainer design, causes the majority of releases. More-
over, errors such as the use of improper packaging,
frequently stem from ignorance, since shippers, espe-
cially small companies, find the hazardous materi-
als regulations confusing.

Current packaging regulations are complicated
and cumbersome and do not encourage develop-
ment of packaging innovations. DOT has proposed
arulemaking (Docket No. HM-181) to change the
current regulations from design standards specify-
ing how a package must be constructed to perform-
ance standards that say what a package must do. *
This section of chapter 3 focuses on operational
changes affecting safety and on regulatory changes
that would simplify and clarify packaging require-
ments and enable U.S. industry to be more com-
petitive internationally.

Current Design Specifications
for Packaging

Although some materials of low hazard do not
require “specification packaging” (packages of such
materials need only satisfy the general require-
ments),** DOT specifies detalled packaging require-
ments for most hazardous materials.

*performance standards are described in detail later in this chapter.

Rather than stating exactly how and of what materials a package must
be constructed, performance standards lay out tests that packages must
pass before they can be used. If a package passes the appropriate tests
(for example, a 6-foot-drop test or a 4.8 psi pressure test) then it can
be used without consideration of the details of its construction. For
performance standards to work well, the tests must correlate to the
I h ki i in tr rt.
s *ﬁg? gxitm%alxe:, c?&ﬁc%‘ﬁtﬂcr?e, cl tagnlf?gg ;S an ORM A material,

does not require specification packaging.
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As described in a recent DOT advance notice of
public rulemaking, a specification typically:

. includes requirements for material, thickness,
fastenings, capacity, coatings, openings, joining,
carrying devices and miscellaneous other construc-
tion requirements. Much of the information is giv-
en in great detail and is repetitious. For example,
there are fourteen specifications for wooden boxes,
Most specifications list the acceptable types of wood
from which lumber must be used to construct the
box, and this list may be rg)eaied in the next speci-
fication for a similar, but ightI?/ different box. In
addition to the types of acceptable wood being spe-

cified, the thickness and width of the boards, the

kind and dimension of nails, and the spacing of
the nails in joining the box may also be spe-
cified.

While specifications developed over the years have
brought a measure of uniformity and familiarity to
hazardous materials packaging, they often act as an
impediment to new packaging designs. Neverthe-
less, over the years, new packaging ideas have been
developed by container makers and shippers and
then discussed with the regulatory agencies.'® In
the era prior to the Hazardous Materials Transpor-
tation Act (HMTA), if new packaging appeared to
be well designed and to have been successfully tested,
regulatory agencies would issue a specia permit ap-
proving its use by the developers, but would seldom
authorize more generd use. After the passage of the
HMTA in 1975, such authorizations were formal-
ized as exemptions and were controlled and limited.
If a shipper wishes to make shipments in a container
different from that specified in-the regulations, a pe-
tition for an exemption must be submitted to DOT.
Each exemption isissued for up to 2 years and can
be renewed. The exemption holder must report any
adverse experiences in addition to any other incident
reporting requirements. An ongoing rulemaking
(Docket No. HM-139) exists to incorporate successful
exemptions into the rules for general applicability. *
However, rulemaking iS Sometimes too slow to keep
up with the demand. For example, exemptions cov-

" Federal Register, “Performance-Oriented Packaging Standards,
HM-181,” val. 47, No. 73, Apr. 15, 1982.

10gee ch. 4 for a description of the evolution of hazardous materi-
als regulations and the special relationship that industry has had with

the regulatory bodies over the years. )
*Rulemaking dockets are the procedural means by which new regu-

|ations are promulgated. The HM in HM-139 stands for hazardous ma-
terids.

ering plastic drums and cryogenic cargo tank speci-
fications were eventually incorporated into the reg-
ulations, but only many years after they were first
authorized (17 yearsin the case of the cargo tanks).

Exemptions have become time-consuming admin-
istrative problems for both industry and govern-
ment. RSPA has spent a large portion of staff time
processing exemption applications over the years. '
Staff typically handles about 100 exemptions per
month, about half of these dealing with small pack-
ages. Exemptions are issued to an original applicant,
but other persons can become “parties to” that ex-
emption. Exemptions that have been in effect for
several renewal periods and have multiple parties
to them are indicators of a deficiency in the rulemak-
ing process. In fact, about 90 percent of all exemp-
tions applications are for renewals or to become par-
ties to existing exemptions.

Performance Standards

In 1969, a conference of transportati on experts
from government and industry *“recommended
performance standards for packaging. Those experts
believed performance standards could eliminate
much of the Federal process for granting exemptions,
approvals, or specific rulemaking petitions on pack-
aging; eliminate many of the existing voluminous
and complex regulations; and open the door to new
technologies and innovations in the development
of packaging designs. However, not until 1982, did
DOT issue an advance notice of proposed rulemak-
ing, Docket No. HM-181, proposing a framework
of performance standards governing the design of
containers with a capacity of 450 liters (119 galons)
or 400 kilograms (880 pounds) or less.

Effective performance standards require a thor-
ough understanding of the transportation environ-
ment to determine precisely how the packaging must
perform. Package designers need to know tempera-
ture variations, physical stresses during turns and

11y § Congress, Congressional Research Service, Hazardous Ma-

terials Transportation: A Review and Analysis of the Department of
Transportation Regulatory Program (Washington, DC: CRS, April
1979), p. 125. )

12N ational R€Search Council, Highway Research Board and the
Committee on Hazardous Materials, A Study of Transportation of Haz-
ardous Materials: A Report to the Office of Hazardous Materials of
the U.S Department of Transportation (Washington, DC: National
Academy Press, 1969).
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stops, and the nature of shocks and vibrations that
their packages are likely to encounter during trans-
port. Once transportation conditions are sufficiently
documented, tests can be developed to ensure that
the packaging will contain its cargo during trans-
port. Several years ago DOT issued contracts for
a study of the transportation environment,'”’
which, while not comprehensive, provided useful
information on the stresses to which packages are
subjected during transportation.

The performance standards proposed by DOT are
based on the United Nations Recommendeations for
the Safe Transport of Dangerous Goods,'* which
divide hazardous materials into three “Packing
Groups’ depending on their relative hazards. Pack-
ing Group | consists of very dangerous materials,
such as fuming sulfuric acid, a Group | corrosive.
Packing Group II involves materials presenting a
moderate degree of danger, such as hydrochloric
acid, also a corrosive. Packing Group III addresses
materials presenting only minor danger.

The U.N. Dangerous Goods standards also have
general requirements for materials, construction,
and maximum size, and specify tests that must be
met by packages for each packing class. For exam-
ple, if it isto carr liquids, the U.N.1A1 steel drum,
one of two types of steel drums in the recommen-
dations, must have welded seams and welded or me-
chanically seamed chimes (the edges of the drum
where the side-wall meets the top and bottom); its
opening may not exceed 7 cm in diameter, and the
drum may not exceed 450 liters capacity.

Even these requirements may be waived as ad-
vances in science and technology occur, as long as
the packages are able to withstand performance tests.
The strength and integrity of the drums are estab-
lished by a series of performance tests the drum must
pass before it is authorized to carry hazardous ma-
terials in each packing group. The principa tests
are adrop test, a stacking test, a leak test for con-
tainers for liquids, and a hydraulic pressure test. The
drop test consists of filling the drum as if for ship-
ment and allowing it to fall to alevel, unyielding

tation Corp., General American Research Division, A Survey of Envi-
ronmental Conditions Incident to the Transportation of Materials Phase
I (Washington, DC: U.S. Department of Transportation, April 1978).

"“Seech. 4 for a discussion of the U.S. involvement in the devel-
opment of these recommendations.

surface without spilling its contents. The height
specified for the drop test is determined by the pack-
ing group of the hazardous materials to be trans-
ported. The steel drum would have to survive a drop
from a height of 1.8 meters (6 feet) if it were to carr,
amaterial in Packing Group |, 1.2 meters for Group
11, and 0.8 meters for Group 111." Thus the most
dangerous materials, Packing Group |, must be pack-
aged in the most robust containers.

Adoption of the U.N. recommendations would
include not only the U.N. system of packaging, but
also the U.N. materials classification, labeling, and
shipping descriptions. Unlike the DOT classification
system, the U.N. classification system classifies com-
modities within a given hazard class b, degree of
hazard, and the placards displaying the hazard class
show degree of hazard as well. This aspect is impor-
tant to emergency response personnel, as these dis-
tinctions give an immediate indication of the level
of danger during response to an incident.

Some U.S. industry representatives hold that the
U.N. standards by themselves will not result in pack-
aging adequate to withstand the rigors of interna-
tional commerce. They feel that the correlation be-
tween the performance tests and the stresses of the
transportation environment is not well established
and that some minimum design specifications should
be retained. For example, a drum manufacturer con-
tends that steel drums intended to contain liquids
belonging to Packing Groups 1 or II should be of
1 mm minimum thickness, equivalent to a thick-
ness of 19 to 20 gauge, to ensure against external
puncture. "¢

Moreover, some of the U.N. tests are not as strin-
gent as current DOT specifications. For example,
leak test pressures that are part of DOT’s current
specifications for steel drums are in ever, case greater
than those that would be required under the U.N.
system; DOT’s requirements range from 7 to 15
pounds per square inch (psi) while the U.N.’S range
from 2.8t0 4.3 psi. Some U.S. additions to the tests
to address inadequacies in the international stand-
ard may be proposed. For example, DOT is expected
to require avibration test as part of the perform-

"Much of this discussion is taken from the Supplementary Infor-
mation section of HM-181, Federal Register, “Performance-Oriented
Packaging Standards,” op. cit.

William H, Gushard, Grief Brothers Corp., Springfield, NJ, writ-

ten communication, February 1986.
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ance standards test program in an effort to model
more closely the transportation environment. How-
ever, additional testing requirements for packaging
used in the United States could become barriers to
international trade, a result that the U.N. stand-
ards are designed to avoid.

Because of the uncertainty about the appropri-
ateness of the performance tests in mimicking the
trangportation environment, it is important to col-
lect data on releases from small packages to permit
evauation of the adequacy of the tests. '

Adoption of performance standards would con-
stitute a major change in the way regulations ad-
dress design of small packaging for hazardous ma-
terials transportation. However, DOT and some
package manufacturers already have experience with
performance standards. For example, the approval
process for pressurized cylinders, many steel drums,
and many combination packaging of glass bottles
inside fiberboard boxes includes performance tests.
Comments received by DOT on the proposed per-
formance-oriented packaging standards have gen-
erally been favorable, citing the removal of unnec-
essary impediments to the flow of international
commerce, and making the DOT exemption proc-
ess either unnecessary or at least less cumbersome.

The fate of current U.S. container specifications,

once U.N. performance standards are accepted here,
isstill asubject of debate. Smaller container manu-
facturers and shippers will probably limit themselves
to proven packaging described in the current 49
CFR. DOT has stated that many, if not most, ex-
isting DOT packages would successfully pass the per-
formance tests and could continue to be used with
U.N. markings.
-—T‘.‘US Department of Transportation (DOT) has published an “Ad-
vanced Notice of Proposed Rulemaking” (“Detailed Hazardous Mate-
rials Incident Reports, “ Docket No. HM-36B, Federal Register, 10042,
Mar. 16, 1984), which would reduce the reporting requirements for
incidents involving small packages. If a small package releases hazard-
ous materials, the incident would not need to be reported unless: the
material was a hazardous waste, someone was injured or killed, people
were evacuated, the package involved was shipped under the Research
and Special Programs Administration’s exemption program, or prop-
erty damage including cleanup and decontamination costs exceeded
$1,000. While such a rulemaking would relieve carriers of reporting
releases with small consequences, it would also deprive DOT of infor-
mation regarding the safety of particular container types. The cost of
a particular release is related more to the contents of the container
than its safety. Upon adoption of performance-based standards, it may
be prudent to retain the current comprehensive reporting requirements
so that the performance tests can be evaluated.

Moreover, there is little indication that removal
of regulatory constraints would bring about signifi-
cant changes in packaging because the factors lead-
ing to a design—such as new products or materials—
were never regulatory. Developing a system of per-
formance standards does open the way for greater
design flexibility and should smooth the authoriza-
tion process. Performance standards themselves are
unlikely to stimulate greater innovation, athough
they have the potential for allowing innovations to
be implemented more quickly than they are today.
Finally, DOT will still be required to consider ma-
jor innovations and new technologies not addressed
in performance standards.

Assessing Small Package Performance

Currently, neither industry (with a few exceptions)
nor government appears to monitor systematically
the success rate of small packages. An OTA sam-
pling of manufacturers and shippers indicated that
customer complaints and package failure reports are
the primary means of assessing package performance
in the field.

A packaging problem area that may require at-
tention is the compatibility of wastes and their con-
tainers. Carriers have unwittingly accepted loads of
wastes from shippers unaware of the wastes' compo-
sition or properties, and have had corrosion prob-
lems in their containers as a result.'® With many
small-quantity generators of hazardous wastes soon
becoming subject to Federa regulation under the
Resource Conservation and Recovery Act, the po-
tential for mispackaging becomes enormous. These
generators will need both information and assistance
from EPA and DOT in complying with the new law.
(See appendix A.)

Metal drums and glass bottles are the containers
that appear most frequently in the incident reports
(they were involved in about 2,000 incidents per year
from 1976 to 1984 according to RSPA records), but
this figure is only a small percentage of the drums
and bottles carrying hazardous materials in com-
merce. However, release rates on either a per-ton-
mile or a per-package-shipped basis are nearly im-

18Robert S. Shertz, Chemical Leaman Tank Lines, personal com-
munication, October 1985; and Richard O’'Boyle, Quality Carriers Inc.,
in U.S. Congress, Office of Technology Assessment, “Transcript of
Proceedings—OTA Workshop Proceedings on State and Local Activ-
ities,” op. cit.
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possible to calculate because the commodity flow
and release data are poor, especially for the air mode.
Without this type of data, RSPA cannot adequately
evaluate container design from its release reports.
Release rates would yield information on the ade-
quacy of packaging and indicate needs for revised
packaging reguirements.

Third-Party Testing and Certification
for All Packaging

Under U.N. performance standards, the design
of a container must be tested and officialy certified.
Under the U.S. packaging rules in 49 CFR, the
marking of the specification number on a container
constitutes a certification of compliance with that
specification, including any prescribed tests. Test-
ing, marking, and certification are usually done by
the maker of the packaging in this country—essen-
tially, self-certification. In Europe, government-
owned or specially designated testing laboratories
do most of this testing and certification. European
road and rail regulatory conventions require U.N.
standards in Europe, and U.S. packaging shipped
to Europe must comply with those standards, in-
cluding U.N. marking and certification. Under
DOT'’s proposed performance standard system, con-
tainer manufacturers would still be able to self-certify
their packages. Whether European countries will ac-
cept this certification is uncertain, but third-party
testing facilities are now available in the United
States to certify packages for international trade,
should that prove necessary.

In DOT Docket No. HM-194, effective July 1,
1985, DOT established a method for granting gov-
ernment approval to third-party testing facilities.
HM-194 spells out various approval requirements
for alaboratory, but allows the test facility to de-
termine the precise equipment it needs. As of Feb-
ruary 1986, eight such laboratories had been ap-
proved by DOT.

Third-party inspection and testing is aready re-
quired by U.S. regulations for some containers, no-
tably high-pressure compressed gas cylinders and
mMost intermodal portable tanks. For pressure ves-
sels in al modes except rail, construction usually
must be completed in accordance with design codes
of the American Society of Mechanical Engineers
and must be inspected by an authorized third-party

inspector. In practice this means that only MC-331
and MC-338 cargo tanks undergo third-party inspec-
tion, and there is no third-party role in the con-
struction of most nonpressure tank trucks, the vast
majority of cargo tankers. AAR’s Mechanica Di-
vision is involved in approving tank car construc-
tion. Although self-certification is broadly advocated
for smaller packaging, third-part testing and cer-
tification for larger units is still an open question.

Training in Operations and Procedures

OTA analysis shows that more than 60 percent
of hazardous materials releases involving small pack-
ages can be attributed to human errors such as im-
proper packing, bracing, loading, or unloading.
Vehicle accidents cause another 5 percent of al haz-
ardous materials releases, and human error causes
60 to 70 percent of these accidents.'"” These fail-
ings have compromised even well-designed packages,
and the greatest opportunity to reduce the frequency
of spills may come from programs to address fac-
tors other than the containers themselves.

DOT’s release reporting system, the Hazardous
Materials Information System, cites “struck by other
freight, “ “cargo shifted,” “improper loading, ” and
“external puncture” as the reasons for more than
50 percent of small packaging spills. These causes
usually occur because shipper or carrier personnel
did not properl load, block, and brace packages
inside of the vans, railroad cars, and airplane holds
in which the small packages travel.

For most transport, the regulations state smply
that packages must be secured against movement
during normal transportation, although somewhat
more specific requirements apply to individual
modes or for particular hazard classes. Packages con-
taining explosives have specia loading provisions
in al the modes, for example. Corrosives must not
be loaded above other materials, and compressed
gases must be secured in an upright position, or
packaged to prevent movement, or placed horizon-
tally on the floor of the vehicle. Other provisions
prohibit certain hazard classes from being carried
together in the same vehicle or vessel stowage com-
partment, but generally the regulations do not spe-

"9Washington Utilities and Transportation Commission, op. cit.,

p. 8.
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cify what constitutes appropriate blocking and brac-
ing techniques. Methods of blocking and bracing
for the rail mode, recommended by AAR, are refer-
enced in 49 CFR.'™ The high rate of releases asso-
ciated with loading and unloading activities implies
that more explicit procedures might improve safety.

Analysis of hazardous materials violations also
supports a need for shippers to improve operations
and procedures. A 1983 informal survey of States
participating in a DOT enforcement training pro-
gram identified the following as the most common
hazardous materials violations found during road-
side inspections of motor carriers:

* failure to display the correct placard,*

* failure to block or brace hazardous materials
containers,

. leaking discharge valves on cargo tanks,

* improperly described hazardous wastes,

* inaccurate or missing shipping papers, and

* excessive radiation levels in the cab of the
truck. !’

In addition, a 1979 report issued by the National
Transportation Safety Board cited a number of rea-
sons for noncompliance with the hazardous mate-
rials regulations, including:

® the regulations are complex and difficult to un-
derstand,

® economic pressures,

¢ industry personnel often are unaware of the reg-
ulations, and

® Jack of available training for inexperienced per-
sonnel. '

Data on both accidental releases and violations of
regulations raise questions about the adequacy of

"The general requirements for loading and unloading, and block-
g and bracing are presented in: 49 CFR 174.55 for the rail mode;
49 CFR175.81for the airmode; 49 CFR 176.57 and 49 CFR 176.69
for the marine mode; and 49 CFR 177.834 and 49 CFR 177.848 for
the highway mode.

* Accurate placards and shipping papers are particularly important
for the safety of first responders to hazardous materials emergencies,
asthey provide essential, basic information on the nature of the mate-
rle}!?&hseéii‘;??giif‘?e:transportation, Research and Special «>
grams Administration, “Quarterly State Hazardous Materials Enforce-
ment Development (SHMED) Program Progress Reports: 1984 -1985,”
unpublished reports.

"National Transportation Safety Board, Noncompliance With Haz-
ardous Materials Regulations, NTIS # PB-299 432 (Washington, DC:
Aug. 3, 1979),p. 17.

private sector training. RSPA’s hazardous materials
regulations contain only a general statement about
training:

It is the duty of each person who offers hazard-
ous materials for transportation to instruct each
of his officers, agents, and employees having an,
responsibilit ,for preparing hazardous materials for
shipment as to the applicable regulations in this
subchapter, 1

However, the complex regulations cover driver qual-
ifications, hazardous materials classification, ship-
ping papers, marking, labeling, and placarding, as
well as general operational procedures for loading
and unloading, and blocking and bracing of haz-
ardous materials packages.

Good driver performance is especiall,important
for bulk highway transport, where 20 percent of re-
leases are caused by vehicle accidents, most due to
driver error. However, RSPA has not specified how
drivers are to be instructed in the regulations and
has expanded on the general training requirement
for the highway transport of only two commodity
types: flammable cryogenics and highly radioactive
materials. RSPA based the driver training require-
ment for carriage of flammable cryogenics on the
need to increase the driver’s knowledge of the haz-
ards of cryogenic liquids, the applicable regulations,
and the handling and operating characteristics of
the particular vehicle used to transport the materi-
al. A certificate indicating completion of training

must be on file with the driver’s employer. 124

In addition, drivers hauling highly radioactive ma-
terials must receive written training on:

. regulations pertaining to the radioactive mate-
rials being transported;

« the properties and hazards of the radioactive
materials transported; and

o procedures to be followed in case of an accident
or other emergency.'”

The driver must have in his possession a certificate
of training stating that he has received training, the
dates Of training, and the name #nd address of the
person providing the training.'” In the final rule-

*°49 CFR173.1(b).

1%Federal Register, vo|. 48, No. 117, June 16, 1983, p. 27684.

"“Federal REgISter, "4 45 No, 12, Jan. 19, 1981, p. 5317.
1]hid., PP- 5298-5318.
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making notification, RSPA noted the possibility of
extending driver training requirements to cover
other commodities and of specifying a more struc-
tured training program in the future if a need exists.

Recently BMCS proposed new requirements, sim-
ilar to those for drivers of flammable cryogenics and
large quantity radioactive materials, for drivers of
trucks carrying other hazardous materials.” How-
ever, little guidance is given on how to conduct the
training or how long each element of the training
might take. Furthermore, no provisions are included
for nondrivers who ma, handle hazardous materi-
as during loading and unloading operations.

Of the DOT modal administrations, only the Fed-
era Aviation Administration has established an ex-
plicit training requirement for employees of com-
mercia air carriers. All crewmembers and ground
personnel with responsibilities in the acceptance,
handling, and carriage of hazardous materials must
complete training in an appropriate program estab-
lished by the carrier. ™ Some air carriers, such as
Federal Express and Flying Tigers, also provide train-
ing for shippers of hazardous materials. *

The water mode also has training requirements,
athough they are not specific. Carriersin the water
mode must be licensed by the Coast Guard, which
tests ship and barge operators to ensure that they
are properly traineer. In addition, the loading and
unloading of tank ships and barges must be done
by licensed tankermen who have passed an exami-
nation sponsored by the Coast Guard.

Recognizing the factors leading to noncompliance
and unsafe procedures, several States have instituted
additional training requirements. For example, ef-
fective in 1984, Michigan began requiring that in-
trastate drivers of bulk hazardous materials have 80
" Federal 'Register, “Qualification of Drivers, Notice of Proposed
Rulemaking,” vol. 51, No. 92, May 13, 1986, pp. 1752-17581,

128)4 CFR 135.333, The Federal Aviation Administration (FAA)
regulations require trainin,on: proper shipper certification, packag-
ing, marking, labeling, and documentation for hazardous materials;
and the compatibility, loading, storage, and handling characteristics
of hazardous materials. Commercial air carriers must also maintain
records on initial and recurrent training given to crewmembers and
ground personnel. FAA has issued an Advisory Circular that provides
general guidance to air carriers for training manuals and programs. See
U.S. Department of Transportation, Federal Aviation Administration,
AC 121-21B, Jan. 3, 1984.

*For example, U.S. Environmental Protection Agenc,employees from
Region IV have attended Federal Express courses to learn how to send
environmental samples to laboratories by air.

hours of training, of which 60 had to be in opera-
tion of the vehicle they were to handle. However,
in 1985, 21 of 22 Michigan firms failed management
audits, because they lacked any record of training,
pointing to the necessity for enforcement if train-
ing requirements are to be effective. Michigan
did not extend training requirements to interstate
transporters of bulk hazardous materials because of
concerns over preemption of their law b Federal
regulations. Severa other States have aso Instituted
training requirements.*

Many European countries have also recently im-
plemented definitive training requirements for driv-
ers of transport units carrying tanks or tank con-
tainers of hazardous materials. In many cases
training courses must be approved by the govern-
ment or an agency designated by the government.
The training must cover:

- genera requirements governing the transport
of dangerous goods,

- the main types of hazards,

- appropriate prevention and safety measures for
the various types of hazards;

- what to do after an accident (first aid, road
safety, basic knowledge about the use of pro-
tective equipment, etc.);

- labeling and marking to indicate danger;

- what a vehicle driver should and should not
do during the carriage of dangerous goods; and

- the purpose and methods of operation of tech-
nical equipment on vehicles and the behavior
of vehicles carrying tanks or tank containers
on the road including the movements (slosh-
ing) of the load. 30

It is too early to quantify the effect of the training
on road safety, but both drivers and safety officials
fed it is positive.”

'¥Sergeant Gary Koss, Michigan Motor Carrier Enforcement Divi-
sion, Michigan State Police, personal communication, May 1986,

*Massachusetts, Maryland, New Hampshire, Rhode Island, Penn-
sylvania, California, Georgia, and New Jersey, for example, have train-
in,requirements for drivers of vehicles hauling either hazardous ma-
terials or, more commonly, hazardous wastes.

"United Nations, Economic Commission for Europe, Inland
Transport Committee, European Agreement Concerning the Interna-
tional Carriage of Dangerous Goods by Road (ADR) and Protocol of
Signature, Volume |1l (Annex B) (New York: 1985), p. 15.

""" United Nations, Economic Commission for Europe, Inland
Transport Committee, Driver Training Requirements, GE. 85-21354
(New York: United Nations, Apr. 4, 1985), pp. 2-4.
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In the United States, shippers and carriers of haardous materials. Recently an interactive videodisk
ardous materials and some private firms have ddéraining program covering all aspects of railroad
veloped training programs or courses designed toperation, including hazardous materials regulations
instruct industry personnel on Federal and State regnd handling procedures, was developed by the Port
ulations. The recent collective bargaining agreemeherminal Rail Authority in Houston, Texas, as a
of the Teamsters Union calls for at least 3 houdemonstration supported by FRA. * Arranged in
of mandatory training of certain workers, includnodules so the trainee can learn at his or her own
ing drivers, dock workers, clerical workers, and sh@ace, the training program can be customized for
employees, on specified sections of hazardous malifferent railroads, and one of the demonstration
terials regulationsHowever, the duration and conditions was that the program be made available
intensity of the training is left to the discretion tb other railroads. Marine shippers generaly pro-

the shipper or carrier.

vide special training to those who load and unload

The American Trucking Association (ATA) prl%z_arges and  self-propelled tankers.

vides compliance training through its State organi-
zations and through sale of items such as the publi-
cation, Handling Hazardous Materials, Which
describes the hazardous materials regulations in lay-
man’ sterms, and afive-part slide program that con-
sists of 20-minute modules on specific hazardous ma-
terials requirements, such as shipping papers or
marking and labeling. The National Tank Truck
Carriers, Inc. (NTTC), has produced and sells a dide
program and accompanying manual for tank truck
drivers on flammable liquids, the most commonly
transported hazard class carried by its members.
NTTC has nearly completed development of asim-
ilar training program on corrosives. Both of these
programs were put together by the safety officers of
major carriers affiliated with NTTC. Some truck-
ing companies also provide hazardous materials
training for their personnel, although small trans-
port companies are generally not able to Provide the
same level of training as larger firms.”

AAR offerstraining courses for railroad employ-
ees, and large railroads instruct transport and yard
personnel in hazardous materials regulations and
emergency response procedures. * Shippers of tank
car quantities of hazardous materials are often large
companies that own or lease their tank cars. Such
companies frequently have training programs for
employees involved with loading and unloading haz-

BNational Master Freight Safety& Health Committees, 1985-1988
National Master Freight Agreement, Hazardous Materials Employee
Protection/Training Program (Washington, DC: International Brother-
hood of Teamsters, Dec. 19, 1985), pamphlet.

133 g Congress, Office of Technology Assessment, “Proceedings of
Hazardous Materials Packaging Technology Workshop,” unpublished
typescript, Jan. 24, 1985.

*For example, Union Pacific Systems, Conrail, and Boston & Maine
Co. provide hazardous materials compliance training.

In addition to the modal trade and professiona
associations, other private organizations and indi-
vidual companies offer hazardous materials compli-
ance training. The Chemical Manufacturers Asso-
ciation sponsors training seminars nationwide and
on request to industr,employees. The Chlorine In-
stitute provides training publications and films on
chemical and physical properties of chlorine, appro-
priate regulations, and handling procedures for nor-
mal and emergency operations. Training courses are
also available through private consulting firms. How-
ever, the courses vary in content and emphasis.

Conclusions and Policy Options

Federa regulations specify the design, physical
characteristics, and method of construction for all
packages subject to the hazardous materials regula-
tions, and generally, with a few exceptions, the pack-
ages perform adequately. However, the correct use
of the packaging and the quality of procedures and
operations affecting them are equally important to
safe transportation. Conclusions and policy options
for this section of chapter 3 address regulatory, tech-
nical, and procedural issues.

Federal hazardous materials regulations apply to
al commerce in all modes with the exception of in-
trastate commerce by motor carrier.* Release of haz-
ardous materials from trucks owned by a compan
that operates solel, intrastate need not be reported
to DOT, and equipment not meeting Federal re-

“+Larry Helms, Port Terminal Rail Authority, Houston, TX, per-
sonal communication, 1986.

*49 CFR171.1. Certain materials are covered by Federal regulations
even during intrastate commerce. These are hazardous wastes, hazardous
substances, and flammable cryogenics,
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quirements maybe used in some States. Although
States are now required to extend enforcement of
hazardous materials regulations to intrastate com-
merce to qualify for Motor Carrier Safety Assistance
Program funds, it is not clear how the reporting re-
quirement and container regulations will be han-
dled. OTA concludes that explicitly extending the
reporting requirement and container regulations
in 49 CFR to cover intrastate highway commerce
would provide important information about con-
tainer performance, improve safety, and make
enforcement and enforcement training more con-
sistent and efficient. This policy option is also dis-
cussed in chapters 2 and 4.

The highway mode has more shipments and more
releases of hazardous materials than the other
modes, and more than 20 percent of bulk highway
releases are caused by vehicle accidents, most of
these due to driver error. The qudlifications required
for atruck driver’s license vary from State to State,
athough the concept of a national truck driver's
license has been endorsed by ATA, insurance in-
dustry representatives, and State motor vehicle ad-
ministrators and enforcement personnel. OTA con-
eludes that establishing national requirements for
atruck driver’slicense, with a special certifica-
tion class for hazardous materials that requires
over-the-road training in the type of vehicle speci-
fied on the license and a good driving record,
could greatly improve the safety of the highway
mode. National license requirements and driver
training standards could be developed by DOT in
cooperation with the States, labor, and industry.
However, responsibilit, for issuing licenses and cer-
tifying that the training requirements are met might
remain with the States, which could set appropri-
ate fees to cover program costs. The licenses should
differentiate between types of vehicles, as varying
configurations have different handling characteris-
tics. Special training is important for drivers of trac-
tor-trailers carrying intermodal tanks. If a national
drivers license is ingtituted, special training could
be required of carriers of intermoda tanks. Their
high center of gravity, concentration of weight in
the middle of the chassis, and slosh effects give them
unique handling characteristics that demand spe-
cia training. Ensuring that experienced, safe drivers
operate vehicles carrying hazardous materials could
reduce the risk to the public significantly.

Analysis of the data on accidental releases of haz-
ardous materials and violations of hazardous mate-
rials regulations indicates a need for increased in-
dustry training on operating procedures, such as
loading, unloading, blocking and bracing, and ap-
plicable regulations, particularly for the highway
mode. OTA finds that expanded and more specific
guidance for shippers and carriers on the content
and extent of training courses for carrier personnel
is an important priority. Congress might wish to
require DOT to establish guidelines for training
course content and duration through a consensus
process including Federal, shipper, carrier, and
freight forwarder expertise to utilize existing re-
sources. Federal encouragement for expanded mo-
tor carrier industry compliance education could be
accomplished through the Motor Carrier Safety As-
sistance Program.

Problems with all varieties of cargo tanks have
been studied by DOT over the past 10 years. DOT
found that many of the releases from cargo tanks
come from discharge valves, pressure relief valves,
and manhole covers, and that poor maintenance
and inspection of the tanks contributed to the spill
problem. Many parts of a rulemaking proposed b,
DOT in September 1985 address these shortcom-
ings. OTA finds that adoption of the proposed
changes calling for higher and more specific man-
ufacturing standards, annual leak testing of all
cargo tanks, and stronger manhole covers on gas-
oline tankers, would improve the safety perform-
ance of cargo tanks. These requirements, would
directly address many of the inadequacies uncovered
in the DOT studies.

Furthermore, because gasoline cargo tankers are
involved in a high percentage of highway deaths and
damages due to hazardous materials, Congress may
wish to have DOT carefully evaluate more stable
designs for this vehicle, the MC-306. The evalua-
tion should take into account both safet and eco-
nomic considerations. RSPA and the Federal High-
way Administration would need to work together
effectively to bring about improvements in cargo
tank design.

Intermodal portable tank containers are being
used in steadily increasing numbers in domestic and
international commerce. They present specia prob-
lems during truck transport, chief among them, the
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method of securement onto their chassis. Currently,
the regulations permit intermodal tanks to travel
on flatbed trucks secured by chains, an inexact and
frequently unsafe method. OTA finds that imme-
diate and intensive study of the motor vehicle
chassis and securement methods for intermodal
portable tanksis urgently needed. Some chassis
built specialy for intermodal tanks have twist locks
that positively secure the tank against vertical or
lateral motion (such chassis are required in Europe).
In addition, although currently there are few of them
in the United States, the “low boy” chassis with a
flatbed several feet lower than normal is ideal, for
carrying the tanks, as it keeps the center of gravity
low and the vehicle more stable.

Data shows that many releases of hazardous ma-
terials arise from failures in the fittings used in seal-
ing the package. In the rail mode, defective or loose
fittings were cited as the package failure in more than
60 percent of all spills. Congress could require DOT
to continue research into the design of effective clo-
sures and fittings on packages.

Because many packages containing hazardous ma-
terials are mailed by people with no understanding
of the hazardous nature of the materials they are
shipping, public education has an important impact
on safety. The problem is especialy severe in the
air transport of small packages, where both mailers
and passengers unknowingly violate regulations. An
ongoing and widespread public information program
on safety and packaging requirements for hazard-

ous materials, directed at both the handlers of small
packages and the general public, could reduce the
misuse of packaging and improve safety, especially
in the air mode. In addition, generators of small
amounts of hazardous wastes, who will soon be
brought under Federal regulation, will need assis-
tance from DOT and EPA in complying with pack-
aging requirements.

Performance standards for small packages are like-
ly to be adopted within the next few years, and the
prospective changeover has been widely supported
by most of the affected parties. OTA finds that the
new system will simplify the regulations making
compliance with them easier; bring U.S. regula-
tions into greater conformity with those of our in-
ternational trading partners, and make packaging
innovations easier and faster to evaluate and im-
plement. Adoption of performance standards
should reduce the time required of the relatively
small RSPA staff to handle exemption applications
and free them for other functions such as data and
trend analysis, and planning. If the revised regula-
tions allow packages that meet current specifications
to be manufactured after performance testing is
adopted, small manufacturers and shippers that do
not have full design and testing divisions will not
be unduly harmed by the new requirements. To en-
sure that performance tests adequately represent the
stresses of the transportation environment, collec-
tion of release data for small packages needs to be
continued to identify and remedy packaging defi-
ciencies.
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Chapter 4

Hazardous Materials

Transportation Regulations

The current Federal regulatory system governing
the transportation of hazardous materials developed
over the past century with substantial industry in-
volvement. Existing U.S. Department of Transpor-
tation (DOT) regulations are extensive and consist
of detailed engineering specifications for containers,
hazard communication requirements such as vehi-
cle placarding, and handling and operating require-
ments for each mode of transport. Shippers and car-
riers of hazardous materials must also comply with
general safety requirements for vehicles and vessels
and with regulations pertaining to specific types of
hazardous materials, worker safety, and environ-
mental protection issued by other Federal agencies.

However, regulations contained in Title 49 of the
Code of Federal Regulations (49 CFR), are not ap-
plied to most intrastate highway shipments. More-
over, international codes, less complex than their
U.S. counterparts, are now widely used in the air
and water modes. Finaly, while many States have
adopted 49 CFR wholly or in part, there is great
variation among State regulations. Many State and
local jurisdictions have enacted laws and regulations
where there is an absence of Federal action or where

Federal requirements are believed to be insufficient;
examples include requirements for permits and regis-
tration, licensing of hazardous materials drivers, and
notification requirements. Such requirements cause
considerable controversy, as industry compliance
may require substantial expenditures of time and
money. Differing State and local requirements also
impede the development of nationally standardized
enforcement training. Although the Hazardous Ma-
terials Transportation Act (HMTA) contains a pro-
vision preempting State and local requirements that
are inconsistent with their Federal counterparts,
there have been no comprehensive efforts to assess
the validity of existing non-Federal laws and regu-
lations.

This chapter is divided into two major sections:
the first part describes the development of the Fed-
eral role and examines the current regulatory frame-
work; the second covers State and local requirements
and questions related to regulatory consistency. For
additional information on State and local activities,
the reader is referred to OTA’s Special Report,
Transportation of Hazardous Materials: State and
Local Activities, March 1986.

THE FEDERAL ROLE

Early History

In 1866, the first Federal law was passed regulat-
ing the transportation of hazardous materials, spe-
cifically shipments of explosives and flammable ma-
terials such as nitroglycerin and glynoin oil. *An
1871 statute established criminal sanctions against
persons who transported specific hazardous com-
modities on passenger vessels in U.S. navigable
waters in violation of Treasury Department regu-
lations.”

1866y

Stat. 81 July 3

Stat. 441, Feb. 28, 1871. See Historical Note in 46 U.S.C. 170.

Rail shipments of explosives during and after the
Civil War were addressed by unmodified statutes and
contractual obligations between shippers and car-
riers based on English common-law principles. Un-
der the common law, common carriers were granted
apublic charter to operate and were obliged to pro-
vide service to anyone upon reasonable request, for
reasonable cost, and without unjust discrimination.
Carriers could, however, prescribe conditions un-
der which certain freight would be accepted. A ship-
per was obliged to identify the hazards of a dan-
gerous commodity, use adequate packaging, and
provide a clear warning to the carrier of the ship-
ment’s hazards.

145
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The establishment of the Interstate Commerce
Commission (ICC) in 1887 marked the beginning
of aFederal effort to impose a degree of regulatory
uniformity on all modes of transportation.”While
ICC requirements were first developed for rail trans-
portation, they were eventually extended to other
modes. As described below, ICC was the primary
regulatory agenc, with authorit over hazardous ma-
terials transportation through 1966.

ICC and the Bureau of Explosives

In 1908, Congress passed a law that would gov-
ern hazardous materials transportation for more
than six decades. The Explosives and Combustibles
Act (later called the Explosives and Other Danger-
ous Articles Act, or EODA) authorized ICC to is-
sue regulations covering the packing, marking, load-
ing, and handling of explosives and other dangerous
substances in transit.' The statute also prescribed
criminal penalties for shippers or carriers who vio-
lated 1CC regulations. EODA codified many of the
contractual obligations that had developed commer-
cialy between shippers and rail carriers.

Regulations adopted by ICC in 1911 to implement
EODA were based on rail safety standards devel-
oped by the Bureau of Explosives, adivision of the
Association of American Railroads (AAR). Founded
in 1905, the Bureau of Explosives developed stand-
ards for handling explosives and other dangerous
materials b, the railroads and assisted with the man-
agement of private contracts between shippers and
rall carriersto promote development of uniform re-
quirements. EODA amendments enacted by Con-
gressin 1921 authorized I1CC to utilize the services
of groups such as the Bureau of Explosivesin its haz-
ardous materials safet, programs Subsequently,
ICC delegated extensive rulemaking and enforce-
ment responsibilities to the Bureau.

Under EODA, al hazardous materials transpor-
tation activity was barred unless specifically author-
ized b, ICC. As aconsequence, |CC regulations
were devel oped on a case-by-case basis in response

‘The Interstate Commerce Commission was created by the Inter-
state Commerce Act, 24 Stat. 529, Feb. 4, 1887.

#18,5...831-835 (831 has been substantiall rewritten, and 832-
835 have been repealed).

‘41 Stat. 144, Mar. 4, 1921. See 18 U.S.C. 834, Historical and Re-
vision Notes.

to specific industry initiatives. Each time a new com-
modity or container was produced, a special per-
mit had to be approved by ICC. This processis still
used, and new permits are now known as exemp-
tions. (For more information, see chapter 3.) Peri-
odically, if ICC had granted a series of requests per-
taining to a particular section of the regulations, that
section would be revised and streamlined, usually
for specific commodities. This pattern has continued,
o that today’ s packaging authorizations are ad hoc
and individua in character.

Over the next 40 years, the roles of ICC and the
Bureau of Explosives continued to grow as rules
originally designed for the railroads were applied to
other modes of transport. *The U.S. Coast Guard
was reguired to adopt ICC regulations for classi-
fication of hazardous materials and for marking,
Iabeling, packing, and certification of portable con-
tainers.” Regulatory authority over highway trans-
portation was given to ICC in the 1930s. The Civil
Aeronautics Board (CAB), in conjunction with
safety officialsin the U.S. Department of Com-
merce, developed the first regulations for transpor-
tation of hazardous materials by air in the early
1940s. This was aso done through wholesale adop-
tion of ICC rules. °

ICC relied heavil, on the technological expertise
of nongovernmental groups for the development of

%I addition t- the extension of Interstate Commerce Commission

(ICC) rules to other modes of transport, other amendments to the Ex-
plosives and Other Dangerous Articles Act passed after 1921 increased
the list of hazardous materials addressed by ICC and regulated ship-
pers and common carriers (for rail and highway). See Historical and
Revision Notes in 18 U.S.C. Chapter 39.

46 U.S.C. 170(7)(a). Additional laws were passed that applied to
vessels carrying dangerous cargoes, some of which covered international
shipments. See, for example, The International Convention for Safety
of Life at Sea, 50 Stat. 1121, 1929; Tank Vessel Act of 1936, Chapter
729, 49 Stat. 1889, June 23, 1936; and the Dangerous Cargo Act of
1940, 54 Stat. 1023, Oct. 9, 1940. The influence of international regu-
lations is discussed more fully later in this chapter. The U.S. Coast
Guard was established by an act of Congress on Jan. 28, 1915 (14
Ués—’r'ki'(lj)i'vil Aeronautics Board (CAB) was created in 1938 by the
Civil Aeronautics Act. The purpose of the law was to regulate air car-
riers and promote the development of safe air commerce. The Federal
Aviation Act, Public Law 85-726, Aug. 23, 1958, contained provisions
authorizing the assessment of penalties for violations of the hazardous
materials regulations and allowing exemptions from existing rules and
regulations. See 49 U.S. C. 1472(h) and 142 I(c). The Federal Aviation
Administration was established by this statute and assumed the noneco-
nomic regulatory functions of CAB. CAB was continued as an eco-
nomic regulatory agency.
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new regulations, because the size and profess onal
knowledge of in-house staff was limited.’In 1960,

Congress extended ICC'S ability to use the services
of outside organizations by authorizing the use of
carrier and shipper associations in addition to the
Bureau of Explosives]” As aresult of this action,
the Tank Car Committee of AAR was given the
authority to approve applications submitted to ICC
for designs, materials, construction, conversions, or
aterations of tank cars.

Formation of the Department
of Transportation

In 1966, authority to regulate the transportation
of hazardous materials was transferred from I1CC,
the Department of the Treasury, and CAB to anew
Federal agency, DOT."Within DOT, separate
modal administrations were retained to preserve or-
ganizational continuity. Moreover, modal admin-
istration functions specified by the act could not be
delegated to other Department admlnlstratlons by
the Secretar, of Transportation.”Thus, although
the Secretary had Cabinet-level responsibility for
al transportation safety standards (including haz-
ardous materials), each modal administration was
alowed to promulgate independent regulations.

Under the new organization, the Federal Avia
tion Administration (FAA) was responsible for air
transportation, the Federal Highway and Railroad
Administrations for land, and the Coast Guard for
water, Regulations for each mode of transport were
published in different parts of the Code of Federa
Regulations (CFR), The National Transportation
Safety Board (NTSB) was also established to deter-
mine and report the cause of transportation acci-
dents and conduct special studies related to safety

“See U.S. Congress, Senate Committee on Commerce, Science,and
Transportation, Hazardous Materials Transportation (Washington, DC:
U.S. Government Printing Office, 1979), pp. 24-25.

P18 U.S.C. 834(e).

1The US, Department of Transportation was created by the De-
partment of Transportation Act, Public Law 89-670, 49 U.S.C.1651.
Economic regulatory functions stayed with the Interstate Commerce
Commission, the Civil Aeronautics Board, and the Federal Maritime
Commission.

“The Department of Transportation Act states that: “The func-
tions, powers, and duties specified in this Act to be carried out by each
administrator shall not be transferred elsewhere in the Department un-
less submitted pursuant to prowvisions of Chapter 9 of Title 5, U. S, C.,
or by Statute.” See 49 U.S.C. 1652(e).

and accident prevention. A separate entity, the Haz-
ardous Materials Regulations Board, was created by
the Secretary of Transportation to coordinate al
hazardous materials activities within the Depart-
ment. The Office of Hazardous Materials, which
served as the staff for the Board, proposed revisions
to the eX|st| ng hazardous materials regulatory pro-
gram.” However, each proposed change had to be
considered and approved first by the affected mo-
dal administrations. Some of the major revisions
planned by the Board, such as the development of
container performance standards, have still not been
implemented by DOT, although a rulemaking for
such standards is now in progress.

Legislation pertaining to hazardous materials
transportation was passed in 1970 imposing mod-
est requirements on DOT."However, DOT was
unable to implement the statute as staff increases
requested by the Department were not approved b,
Congress.“ The provisions of this law were incor-
porated into the HMTA of 1975.

The Hazardous Materials
Transportation Act of 1975

Persistent administrative and organizational dif-
ficultiesin the early 1970s led DOT to seek legisla-
tion that would consolidate hazardous materials reg-
ulatory authority. However, little happened until
the crash of a 707 cargo jet hauling several tons of
hazardous materialsin 1973. ” The accident in-
quiry clearly showed a general lack of compliance

DRegulatory revisions proposed by the Hazardous Materials Regu-

lations Board in 1968 addressed the following topics: modal require-
ments, international consistency, container performance standards,
labels for packages, and vehicle placards. In addition, the Board rec-
ommended the establishment of a centralized system for data collec-
tion, an increase in shipper and manufacturer inspections, and the de-
velopment of training programs for emergency response personnel. See
U.S. Congress, op. cit., pp. 31-32.

"The Hazardous Materials Transportation Control Act of 1970, Ti-
tle 111 of Public Law 91-458, 49 U.S. C. 1761. The Secretary of Trans-
portation was required to establish facilities and technical staff for evalu-
ating hazards associated with hazardous materials; establish a central
reporting system for hazardous materials accidents; conduct a review
of all aspects of hazardous materials transportation and recommend
appropriate steps to be taken immediately to provide greater control
over shipments; and prepare an annual report for Congress on regula-
tory, enforcement, and exemption activities as well as accident and
A SIS | p

‘*National Transportatlon Safety Board, Aircraft Accident Report,
NTSB-AAR-74-16 (Washington, DC: 1974).
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with existing requirements due to fragmentation of
the regulatory authorities, complexity of the regu-
lations, lack of industry familiarity at the working
level with Federal regulations, and inadequate gov-
ernment surveillance.” These findings echoed the
conclusions of studies conducted by the National
Research Council, the Comptroller General to Con-
gress, and DOT.”

The HMTA was finally passed in 1975.” The in-
tent of the law was to improve regulatory and en-
forcement activities by providing the Secretary of
Transportation with broad authority to set regula-
tions applicable to all modes of transport. Specifi-
caly, the HMTA:

e expanded DOT’s potentia jurisdiction to any
traffic “affecting” interstate commerce (49
U.S.C. 1802);

¢ authorized the designation of hazardous mate-
rials, defined as materials or classes of materi-
als in quantities and forms that the Secretar,
of Transportation determines may pose an un-
reasonable risk to health and safety or prop-
erty (49 U.S.C. 1803);

¢ authorized DOT to issue regulations related to
packing, repacking, handling, labeling, mark-
ing, placarding, and routing; and expanded the
regulated community to include those who
manufacture, test, maintain, and recondition
containers or packages used to transport haz-
ardous materials (49 U.S.C. 1804);

¢ authorized the establishment of a registration
program for shippers, carriers, and container
manufacturers and reconditioners (49 U.S.C.
1805);

¢ codified DOT procedures for granting regula-
tory exemptions (49 U.S.C. 1806);

¢ provided the Secretary with the ability to con-
duct surveillance activities (e.g., hold hearings
and conduct investigations), establish record-

“Ibid., p. 37. ) )

18* National Academy of Sciences, National Research Council, A
Study of Transportation of Hazardous Materials (Washington, DC:
National Academy Press, 1969); and U.S. Congress, Senate Commit-
tee on Commerce, Transportation Safety Act of 1974, Report No. 93-
1192 accompanying S. 4057 (Washington, DC: U.S. Government Print-
ing Office, Sent, 30, 1974), X
I e SBblis Law 93633, Jan. 3, 1075, 49 U.S.C.1801. Title
Il addressed rail safety and Tide 111 made the National Transportation
Safety Board an independent agency. The Explosives and Other Dan-
gerous Articles Act was repealed by this statute.

keeping requirements, and conduct inspections.
Provisions of the 1970 Act were also included
in this section of the HMTA, such as submis-
sion of an annua report to Congress (49 U.S.C.
1808);

. authz)rized DOT to assess civil and criminal
penalties for violations of the HMTA (49
U.S.C. 1809); and

¢ defined the relationshi between the Federal
regulations and those of State and local gov-
ernments, preempting non-Federal rules found
to be inconsistent with the Federal program and
establishing a procedure whereb, DOT could
waive preemption (49 U.S.C. 181 1).

Shortly after the HMTA was enacted, the Secre-
tary created the Materials Transportation Bureau
(MTB) within the Research and Special Programs
Administration (RSPA), which was designated the
lead DOT agency for hazardous materials regula-
tion.* MTB was delegated responsibilit, for issuing
al hazardous materials transportation regulations
except those governing bulk transport by water;
these remained with the Coast Guard. However,
the modal administrations continued to be respon-
sible for safety regulations, including the develop-
ment of hazardous materials regulations, applicable
to each mode. Inspection and enforcement author-
ity was divided between MTB and the modal ad-
ministrations.

In 1976, MTB consolidated and amended the haz-
ardous materials regulations based on changes origi-
nally proposed in the late 1960s, prior to passage
of the HMTA.” FAA and part of the Coast Guard
regulations, contained in Titles 14 and 46 of CFR,
were incorporated into 49 CFR which aready con-
tained the highway and rail regulations. Regulations
for bulk transport by water remained in 46 CFR.
In addition, MTB amended existing requirements
for shipping papers, marking, labeling, and placard-
ing, and added new hazard classes. The format of
the regulations has essentiall remained the same
since 1976. Subsequent regulatory amendments,
though numerous, have been narrowly focused.

*Th,Hazardous Materials Board was terminated and the responsi-

bilities of the Office of Hazardous Materials were transferred to the
newly formed Materials Transportation Bureau.

*“See footnote 13. Proposed rules were published on Jan. 24, 1974
(Docket HM-103, 39 F.R. 3164 and Docket HM-112, 39 F.R. 3022).
Final rules were published on Apr. 15, 1976, 41 F.R. 15972.
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The Current Regulatory Framework

Overview

While RSPA issues most of the hazardous mate-
rials regulations under the HMTA, DOT modal
administrations, other Federal agencies, private do-
mestic groups, and international organizations sig-
nificantly influence the movement of hazardous ma-
terialsin the United States.” Table 4-1 indicates
the modes of transport addressed by the major reg-
ulatory and standard-setting bodies concerned with
the transportation of hazardous materials.

The regulatory responsibilities of RSPA and the
four modal administrations within DOT are indi-
cated in figure 4-1.22 Regulations issued by RSPA
cover activities of both shippers and carriers of haz-
ardous materials for all four modes of transport (ex-
cept for bulk shipments by barge or ship, which are
governed by Coast Guard regulations) as well as con-
tainer manufacturers. RSPA also carries out inspec-
tion and enforcement activities for multimodal ship-
pers and container manufacturers. RSPA regula-
tions, summarized in table 4-2, are located in 49
CFR. More than 30,000 hazardous materials are sub-
ject to these regulations. Although the HMTA au-
thorized DOT to regulate both interstate and in-
trastate transportation of hazardous materials by
al modes, the regulations have not been applied
to most intrastate highway shipments.” Thus,
unless State and local governments adopt 49 CFR
and specifically apply it to intrastate highway trans-

!In 1985, the Research and Special Programs Administration
(RSPA) was reorganized. The Materials Transportation Bureau was abol-
ished and its responsibilities were transferred to the Office of Pipeline
Safety and the Office of Hazardous Materials Transportation within
RSPA.RSPA has both rulemaking and enforcement functions pertain-
ing to the transportation of hazardous materials. See 50 F.R. 45728,
Nov. 1, 1985.

249 CFR 1.46, 1.47, 1.48, 1.49, and 1.53 contain delegations of au-
thority for the U.S. Coast Guard, the Federal Aviation Administra-
tion, the Federal Highway Administration, the Federal Railroad Ad-
ministration, and the Research and Special Programs Administration,
respectively.

‘Intrastate shipments of hazardous wastes and substances (desig-
nated by the U.S. Environmental Protection Agency) and flammable
cryogenic liquids in portable tanks and cargo tanks are covered by Fed-
eral regulations. See 49 CFR 171.1.

Table 4-1 .—Federal and International Regulatory
Framework for Transportation of Hazardous Materials

Type of regulatory

or standard-setting body Highway Rail Air Water

Department of Transportation

Administration:
Research and Special

Programs Administration . . X X X X
Federal Highway Administra-

tion—Bureau of Motor

Carrier Safety. . . ......... X
Federal Railroad

Administration *. . ... ..... X
Federal Aviation

Administration . . ... ...... X
United States Coast

Other Federal agencies:
Environmental Protection

Agency . ................ X X X X
Nuclear Regulatory

Commission . ............ X X X X
Occupational Safety and

Health Administration . . . . X X X X

International organizations:
United Nations—Committee of

Experts on the Transport of

Dangerous Goods . . . ... .. X X X X
International Atomic Energy

Agency ................. X X X X
International Civil Aviation

Organization. . . .......... X
International Air Transport

Association . .. .......... X
International Maritime

Organization. . .. ......... X
aTh Tank Car Committee of the Association of American Railroads IS autho-

rized to approve new tank car designs.
he National Cargo Bureau, Inc., is authorized by the Coast Guard to assist with
the administration of international regulations for cargo loading and storage.

SOURCE: Office of Technology Assessment.

port, most local shipments of gasoline and other haz-
ardous materials are not subject to Federa regu-
lation.

Data collection is another activity undertaken by
RSPA, other DOT administrations, and other Fed-
eral agencies. Chapter 2 describes these activities in
more detail, focusing on the limitations of existing
efforts to obtain commodity flow and accident in-
formation, It is significant from a regulatory perspec-
tive that although the HMTA alows DOT to
establish a registration program, current registra-
tion requirements are limited to certain groups of
shippers, carriers, and container manufacturers



Figure 4-1 . —U.S. Department of Transportation

. Issues general safety rules and regulations regarding the
manufacture, operation, and maintenance of aircraft.

« Develops hazardous materials regulations for air
transport.

. Responsible for enforcing regulations pertaining to air
transportation of hazardous materials.

« Issues regulations for rail safety including equipment
standards and operating practices and requirements for
track maintenance.

« Develops hazardous materials regulations for rail
transport.

. Responsible for enforcing regulations pertaining to rail
transportation of hazardous materials including those
governing the manufacture and maintenance of tank

Y

« Issues regulations for the design, construction, equip-
ment, and maintenance of commercial vessels including
bulk containers used to transport hazardous materials,

. Develops hazardous materials regulations for nonbulk
marine  transport.

. Responsible for enforcing regulations pertaining to water
transportation of hazardous materials.

. Operates the National Response Center and responds to
spills of hazardous materials.

3Formerly the Materials Transportation Bureau

SOURCE Off Ice of Technology Assessment

cars,

Bureau of
Motor
Carrier Satety

. Issues and enforces general motor carrier safety regula-
tions covering motor carriers, drivers, and vehicles.

« Develops hazardous materials regulations for highway
transport.

. Administers the Motor Carrier Safety Assistance
Program.

. Responsible for enforcing regulations pertaining to high-
way transportation of hazardous materials, including re-

quirements for tank truck manufacture and maintenance.

« Issues intermodal regulations designating and classifying
hazardous materials; prescribing safety standards for
containers (except those used for bulk water ship-
ments); establishing requirements for markings, labels,
and placards; and specifying handling and other in-
transit requirements including routing.

« Issues specific packaging exemptions.

. Responsible for inspection and enforcement of container
manufacturers and multimodal shippers,

. Serves as Department of Transportation liaison to other
Federal regulatory agencies.

« Administers the State Hazardous Materials Development
Enforcement  Program.
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and reconditioners.” A more comprehensive reg-
istration program would provide DOT with basic
data on the industry it regulates.

The modal administrations are also responsible
for developing and enforcing hazardous materials
regulations applicable to each mode. In addition,
they have jurisdiction over general safety regulations
for operations, vehicles, and vessels under other Fed-
eral statutes.” Despite monthly intermodal meset-
ings, there is little coordination among the DOT
agencies.

Two other Federal agencies, the U.S. Environ-
mental Protection Agency (EPA) and the Nuclear
Regulatory Commission (NRC), establish transpor-
tation-related requirements for hazardous substances
and wastes and radioactive materials. The Occupa-
tional Safety and Health Administration (OSHA)
is responsible for the safety of workers employed by
shippers and carriers of hazardous materials. While
the regulatory role of ICC has been diminished, car-
riers are required to publish rates and obtain oper-
ating certificates. The Department of Defense (DOD)
and the Department of Energy (DOE), as major
shippers and carriers of hazardous materials, have
also established some additional transportation re-
quirements for their own shipments. In addition,
packages containing hazardous materials sent by
mail must comply with DOT and U.S. Postal Serv-
ice regulations; chapter 5 describes training avail-
able for Postal Service employees.

%The following 2re examples of registration requirements that have

been established by the U.S. Department of Transportation (DOT):
shippers and carriers of flammable cryogenic liquids must comply with
registration and driver training requirements (see 49 CFR 173.11,
177.816, and 177.826); reconditioners of steel drums (DOT specifica-
tions 17C, 17E, and 17H) must obtain registration numbers from DOT
and mark drums qualified for reuse with such numbers (see 49 CFR
173.28(m)(3)(ii)); manufacturers of DOT specification containers must
register a symbol with DOT if their full names are not provided on
containers (see “marking sections” for each specification in 49 CFR
178); independent inspection agencies who wish to perform cylinder
inspections and verifications must obtain DOT approval (see 49 CFR
300(a)); and shippers of highway route controlled quantities of radio-
active materials, such as spent fuel, must file specified information with
DOT within 90 days after a package is accepted by a carrier (see 49
CFR 173.22(d)).

“For example, Bureau of Motor Carrier Safety activities are author-
ized by the Motor Carrier Safety Act of 1980 (Public Law 96-296), the
Surface Transportation Act of 1982 (Public Law 97-424), and the Mo-
tor Carrier Assistance Act of 1984 (Public Law 98-554). Federal Rail-
road Administration activities are authorized by the Federal Railroad
Safety Act of 1970, as amended (45 U.S.C. 431 et seq.). Federal Avia-
tion Administration activities are authorized b the Federal Aviation
Act of 1958 (72 Stat. 744).

Table 4-2.—Summary of U.S. Department of
Transportation Hazardous Materials Regulations
in Title 49 of the Code of Federal Regulations

Part 106 prescribes general rulemaking procedures for adopt-
ing Office of Hazardous Materials Transportation regu-
lations.*

Part 107 contains procedures for the submission and review
of packaging exemption applications, inconsistency rul-
ings, and nonpreemption determinations. Enforcement au-
thorities are also described.

Part 171 is a general introduction to the hazardous materi-
als regulations. Special requirements for hazardous
wastes are included, as well as definitions of terms and
a list of technical documents incorporated by reference
into the regulations. Reporting requirements for hazardous
materials accidents are also specified.

Part 172 contains the Hazardous Materials Table. The table
lists the hazardous materials and hazard classes subject
to regulation; appropriate requirements for labels, pack-
aging, and air and water shipments are referenced. In ad-
dition, Part 172 includes detailed regulations for shipping
papers, markings, labels, and placards.

Part 173 indicates the types of packaging that maybe used
by shippers of hazardous materials. General shipment and
packaging regulations are followed by more specific re-
quirements for certain hazard classes. Hazard class defi-
nitions are also contained in Part 173.

Part 174 prescribes regulations for rail transport. General
operating, handling, and loading requirements are speci-
fied, as well as detailed requirements for certain hazard
classes.

Part 175 applies to passenger and cargo aircraft shipments
of hazardous materials. The regulations include quantity
limitations, loading and handling requirements, and spe-
cial requirements for certain hazard classes.

Part 176 addresses nonbulk transportation of hazardous ma-
terials by waterborne vessels. Requirements for accept-
ing freight, handling, loading, and stowage are prescribed.
Coast Guard regulations for bulk shipments of hazardous
materials are contained in Title 46 of the Code of Federal
Regulations.

Part 177 contains regulations for the highway mode; they ap-
ply to common, contract, and private carriers. In addition
to regulations for handling, loading, and stowage, rout-
ing rules for high-level radioactive materials and other in-
transit requirements are specified.

Part 178 presents detailed specifications for the fabrication
and testing of packaging described in Part 173.

Part 179 prescribes detailed specifications for rail tank cars.
Procedures for obtaining Association of American Rail-
roads approval of new tank car designs or changes to ex-
isting ones are provided.

&The Off Ice of Hazardous Materials Transportation was formerly the Materials
Transportation Bureau.

SOURCE: Office of Technology Assessment.

RSPA serves as the DOT liaison with other Fed-
eral agencies for hazardous materials. Memoranda
of Understanding have been signed with EPA,
NRC, and DOE delegating responsibilities under
specific laws. One Federal coordinating group does
exist, the National Response Team (NRT), but it
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is concerned primarily with emergency response
activities. Aside from these agreements and NRT,
however, there are no formal mechanisms for in-
teragency coordination of regulatory matters. While
the division of responsibilities anong multiple Fed-
eral agencies means that modal safety concerns and
questions relating to radioactive or hazardous waste
materials are addressed by those with appropriate
expertise, it also means that when issues arise that
require the attention of more than one agency, a
method of ensuring effective coordination does not
exist. Interagency regulatory issues generally take
years to resolve, and the range of options consid-
ered by one agency to address a problem is often
limited because actions involving others are not
studied. Chapters 2, 3, and 5 illustrate some inter-
agency coordination problems that exist.

Private domestic organizations continue to play
an influentia role in the development and imple-
mentation of regulations governing the transporta-
tion of hazardous materias. Such reliance on in-
dustry for technica input is inevitable in light of
RSPA’s small staff and budget restrictions. For ex-
ample, staff levels have decreased from 143 positions
in 1979 to 111 in 1985.” These decreases have oc-
curred despite increasing regulatory demands on
RSPA staff and rising public concerns about safety.

Other organizations, like AAR, develop standards
and testing reguirements, conduct inspections, and
provide their members with information on exist-
ing and proposed regulations.” Moreover, a num-
ber of international regulatory bodies have estab-
lished recommendations and standards affecting all
modes of transport. At an accelerating pace, inter-
national regulations governing the transportation
of hazardous materials are being used instead of

%Staff levels are for both hazardous materials transportation and
pipeline safety offices. There have not been any significant trends in
the U.S. Department of Transportation’s budget. Funding appropri-
ated by Congress in 1985 was $6.114 million. Data provided by the
P o SRERORL IR el Yo AP B B ma
terials that are applied to the transportation field. These groups in-
clude the American Society of Mechanical Engineers, the American
Society for Testing and Materials, the Compressed Gas Association,
the Institute of Makers of Explosives, the National Association of Cor-
rosion Engineers, and the National Fire Protection Association.49 CFR
171,7 indicates the organizations and standards incorporated into the
hazardous materials regulations by the U.S. Department of Transpor-
tation.

DOT regulations. This is particularly true for the
ar and water modes where international require-
ments that must be followed for overseas shipments
are recognized by DOT for domestic use.

State and local governments also regulate matters
that can be classified as accident prevention and pro-
tection of public safety, such as routing, permits,
or licenses. Requirements set by States and locali-
ties focus primarily on highway and rail transport
and often vary from those established by the Fed-
eral Government and other jurisdictions. Interjuris-
dictional issues are addressed later in this chapter.

The following sections describe existing hazard-
ous materials regulations relevant to all four modes
(intermodal) and those applicable only to the high-
way, rail, air, or water mode. Each section also dis-
cusses the private domestic and international orga-
nizations active in the regulatory process. The
responsibilities of other Federal agencies are pre-
sented in a separate section at the end of the chap-
ter. Enforcement activities and training are discussed
in chapter 5.

Intermodal

Regulations applicable to all modes of transport
consist of two basic types of requirements set by
RSPA: use of authorized packaging to ensure effec-
tive containment during transport; and clear com-
munication of the hazards of the cargo through ship-
ping papers, markings, labels, and vehicle placards.
Shippers begin the regulatory process by identify-
ing the hazards of their cargo.

Classification of Hazardous Materials.—Hazard-
ous materials subject to RSPA regulations are listed
in the Hazardous Materials Table in Part 172.101
of 49 CFR. A sample page of the table is shown in
table 4-3. The Hazardous Materials Table indicates
the hazard class to which each material belongs and
references the packaging, labeling, and specid re-
quirements applicable to rail, air, and water trans-
portation that must be met by shippers and carriers.
The hazard classes designated by RSPA are defined
in table 4-4.

In those instances where a materia is not listed
in the Hazardous Materials Table, the shipper must
evauate it against the criteria for al of the hazard
classes. However, the regulations contain no explicit
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Table 4.3.—Sample Page From the Hazardous Materials Table

m ) (3) 3A) @ (8) ®
. AXIMUM nel quantity
Packaging W one package
L denuic | Labells) @ ® @ ® .
E Huzardous matenats descniptionsand proper Hazard croon required
A shi pping names class mber W not specifs enger | o
w excepted) dpecilic | arryng A rrgo
xceptions craft o sircraft asel
railear only
Icetyl cycluhexanesulfonyl peroxide. more orbidden
than 82%, wetted with less than 12% water
icetyl cyclohexanesulphony! peroxide, not N208%
more than 82% wetted With ot less than
12% water See Organic peroxide, sohd,
nos
rcetyl cyclohexanesulphonyl peroxide, not IN208¢
more than 32% in tion See Organic
peroxide, iquid or solution, n o s
\cetylene Tammable IN1OO | Mammable Vone 79209 orbidden | O pounds
g 'Y
Icetylene (Iiquid) orbidden
Icerylene salter niirate ‘orbidden
A | \cetylene tetrabsomide 'RM 4 IN250« | Vone 79.505 79 Sto ) gallons 5 gallons
\cet yhiodide ‘orrosive IN189( | Torrosive 73 244 73247 quart gallon
material
\cetylperoxide, not more than 25% IN208
solution See Acctyl peronide solution, aoi
over 25% peroxide
tcetyl peroxide sohd, or more than25%in ‘orbidden
solution
Acety! peroide solution, not over 25% Irganic TN208 | )rganic 178 153 79222 orbidden quart 2
peroxide peruxide peroxide
Acidbutyl phosphate orTonive IN1TY | Corrosive 179244 73245 quart gallons 2
material
Acid carboy. empty See Carboy, empty
Acid hiqud,.no s orTosive TA176 | Corrosive 179244 73245 quart pinta
material
+E | Acrolemn,inhibited (RQ-1/ 454) lammable IN109 | Pammabie None 72122 orbidden quart 2
liquid liquid and
Poison
Acryhic e cid orronve JN221 | Corrosive 179244 73245 quart pnts
material
[ | Acrylonitnic (RQ-100/45 41 Tammable 'N109 | Plammable Nom 79t 19 orbidder quarnt 2
liquid liquid and
Poison
Actuating cariridge, explosive (@ ‘lass Explosive C 179114 0 pound: 50 pounds | 2
extinguisher, 02 wiw) explosive
Adhesive ‘ombustible NI | None 173 118a | lone o himit 10 limit 2
Iiquid
Adhesive Tammable IN11S | Flammabie 178 il 7$ 1s2 quart 0 galloas | .2
) liquid Tiquid
I | Adipic acid (RQ-5000/2270) 'RM-E NABOT | None 73 810 10 lemit 10 Lk 2
Aerosol product See Comipressed gas, n 0.S.
Atr, compressed Tondl ble | UN10O | N ble | 179.305 79.802 50 poun 00 pound: | 2
. e
Air conditioning machine See Refrigeratin ¥
machine
Aircraft rocket engine (Commercialy Tammable NA278 | Pammsble None 178 225 idde | S0pound [ 1,3
solid solid
Aircraft rocket engine 1gmiter (Commercial, Nammable UN278 | Flammable None 178 238 Torbiddes 5 pounds | 1,3
solid solid
Airplane flare See Fireworks, special
Alcoholic beverage Nammable UN117 | Plammable 179 118 178 125 loo 0 gallons | 1,2
liquid liquid 178 1l
Alcoholic beverage ‘ombustible | UN117 | None 173.118a | None lolimit | dokimit | 12
liquid
Alcohol, n o3 Tammable UN186 | Flammable 179118 179125 quart 0 gallons | 1,2
liauid liquid
Alcohol, n os UN18€ | None 1791 18e Vo limit Vo limit 12
liquid
1 | Aldnn (R@ 1/0.459) *oison B NA27¢ | Poison 179.864 | 173876 | 30 powsd | Kto pound | 12
E: | Aldrin, cast solid (RQ-1/0.454) RM-A NA27¢ | None 179 50s | 173610 | Vanmia | Ve lmit | 12
1| Aldrinmisture, dry (with more than 65% *oison B NA27¢ | Poison 179204 | 179876 | 0 pound | 00 pound | 12
aldrin) (RQ-1/0.454)
E/ | Aldrinmisture, dry, with 63% or less aldri | )RM-A NA27¢ | Noue 173505 | 173510 | VNolimit | Volimit | 1,2
(RQ-1/0.454)
I | Aldrin mixture, liquid (with more than 60% | 3ois0n B NA27¢ | Poi 173 345 | 178.861 . 35 gallo 12
aldriny (RQ-1/0454) oison 'oison . | qua: gallons
E/ | Aldrin mixture, liquid, with 60% or less JRM-A NA2IC | N, 173,506 | 173510 lmit | Nolimi | 1.2
aldrin (RQ-1/0.454) one § No imif
Alkaline {corroste) liquid, n o Sorrosive NA1TI | Corrosive 173.244 | 17 5240 | | quant 5gafions | 12
N matenial
Alkancsulfonic scid Sorrosive UN25¢ | Corrosive 179.244 179245 | 5 pumts Igation | 12
materis)
Alkyl aluminum halides. See Pyrophoric
liquid,no s
Allethnn JRM-A NA29( | None 175 505 179510 No limit No limit
Allyl slcohol (RQ-100/45 4) Pammable | UN10! | Flammable | None 179119 | 1quan | 10 gallons | 12
liquid liquid and
Poison
Allyl bromide Plammable UN10{ | Plammable 179118 179119 | Forbidde | 10 gallom | 1.2
tiquid liquid
E|| Allyl chioride (RQ-1000/454) Flammable UN11( | Plammasble None 179,119 Forbidde 10 gallons | 1,8
liquid liquid
Allyl chlorocarbonate Plammabl uN7: bi None 179288 | Forbidde [ 5 punte |
liquid liquid
Allyl chloroformate See Ally!
chiorocarbonate
Allyl trichlorosilane Corrosive UN11 Nom 173280 | Forbidde | 10 gallons | 1
materia}
Aluminum alkyl See Pyrophoric liquid,
nos

SOURCE: 49 CFR 172.101

o

Water shipments

(e)

Other requirements

hade from radiant heat

eep dry (Glasscarboys not permitted on pas-
senger vemels

Hass carboys in hampers not permitted under
deck

{eep cool

ieep cool Stow awsy fr o m living quarters

{eep cool

leepcoot and dry

U flub powntlessthan 141 degF, segregation
same s for lammable liquids

Keep dry. Separate longitudinally by an inter-
vening complete or compartment from
explosives. Segregation same a3 for corrosive
materials

Koep dry

153
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Table 4-4.—Department of Transportation Hazard Classes

Hazard class

Definition

Examples

Flammable liquid

Combustible liquid

Flammable solid

Oxidizer

Organic peroxide

Corrosive

Flammable gas

Nonflammable gas

Irritating material

Poison A

Poison B

Etiologic agents

Radioactive material

Explosive

Blasting agent

Any liquid having a flash point below 100° F as determined by tests
listed in 49 CFR 173.115(d). Exceptions are listed in 49 CFR
173.1 15(a).

Any liquid having a flash point at or above 100° and below 200° F
as determined by tests listed in 49 CFR 173.115(d). Exceptions
are listed in 49 CFR 173.115(b).

Any solid material, other than an explosive, liable to cause fires
through friction or retained heat from manufacturing or process-
ing, or which can be ignited readily creating a serious transpor-
tation hazard because it burns vigorously and persistently (49
CFR 173.150).

A substance such as chlorate, permanganate, inorganic peroxide,
or a nitrate, that yields oxygen readily to stimulate the combus-
tion of organic matter (49 CFR 173.151).

An organic compound containing the bivalent -O-O- structure and
which may be considered a derivative of hydrogen peroxide where
one or more of the hydrogen atoms have been replaced by organic
radicals. Exceptions are listed in 49 CFR 173.151(a).

Liquid or solid that causes visible destruction or irreversible altera-
tions in human skin tissue at the site of contact. Liquids that se-
verely corrode steel are included (49 CFR 173.240(a)).

A compressed gas, as defined in 49 CFR 173.300(a), that meets cer-
tain flammability requirements (49 CFR 173.300(b)).

A compressed gas other than a flammable gas,

A liquid or solid substance which on contact with fire or when ex-
posed to air gives off dangerous or intensely irritating fumes. Poi-
son A materials excluded (49 CFR 173.381).

Extremely dangerous poison gases or liquids belong to this class.
Very small amounts of these gases or vapors of these liquids,
mixed with air, are dangerous to life (49 CFR 173,326).

Substances, liquids, or solids (including pastes and semi-solids),
other than Poison A or irritating materials, that are known to be
toxic to humans. In the absence of adequate data on human toxi-
city, materials are presumed to be toxic to humans if they are tox-
ic to laboratory animals exposed under specified conditions (49
CFR 173.343).

A viable micro-organism, or its toxin, which causes or may cause hu-
man disease. These materials are limited to agents listed by the
Department of Health and Human Services (49 CFR 173.386,
42 CFR 72.3).

A material that spontaneously emits ionizing radiation having a spe-
cific activity greater than 0.002 microcuries per gram (Ci/g). Fur-
ther classifications are made within this category according to
levels of radioactivity (49 CFR 173, subpart I).

Any chemical compound, mixture, or device, the primary or common
purpose of which is to function by explosion, unless such com-
pound, mixture, or device is otherwise classified (49 CFR 173.50).

Explosives are divided into three subclasses:

Class A explosives are detonating explosives (49 CFR 173,53);

Ethyl alcohol, gasoline,
acetone, benzene,
dimethyl sulfide.

Ink, methyl amyl ketone,
fuel oil

Nitrocellulose (film),
phosphorus, charcoal

Potassium bromate, hydro-
gen peroxide solution,
chromic acid

Urea peroxide, benzoyl per-
oxide

Bromine, soda lime, hydro-
chloric acid, sodium hy-
droxide solution

Butadiene, engine starting
fluid, hydrogen, lique-
fied petroleum gas

Chlorine, xenon, neon, an-
hydrous ammonia

Tear gas, monochloro-
acetone

Hydrocyanic acid, bromo-
acetone, nitric oxide,
phosgene

Phenol, nitroaniline, para-
thion, cyanide, mercury-
based pesticides, disin-
fectants

Vibrio cholerae, clostridium
botulinum, polio virus,
salmonella, all serotypes

Thorium nitrate, uranium
hexafluoride

Jet thrust unit, explosive
booster

Class B explosives generally function by rapid combustion rather than Torpedo, propellant ex-

detonation (49 CFR 173.88); and

plosive

Class C explosives are manufactured articles, such as small arms Toy caps, trick matches,

ammunition, that contain restricted quantities of Class A and/or
Class B explosives, and certain types of fireworks (49 CFR
173.100).

signal flare, fireworks

A material designed for blasting, but so insensitive that there is very Blasting cap

littte probability of ignition during transport (49 CFR 173.1 14(a)).
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Table 4-4.—Department of Transportation Hazard Classes—Continued

Hazard class

Definition

Examples

ORM (Other Regulated
Materials)

Any material that does not meet the definition of the other hazard
classes, ORMs are divided into five substances:

ORM-A is a material which has an anesthetic, irritating, noxious, toxic, Trichloroethylene, carbon

or other similar property and can cause extreme annoyance or dis-
comfort to passengers and crew in the event of leakage during

tetrachloride, ethylene
dibromide, chloroform

transportation (49 CFR 173.500(a)(l)).
ORM-B is a material capable of causing significant damage to a trans- Calcium oxide, ferric chlo-

port vehicle or vessel if leaked. This class includes materials that

ride, potassium fluoride

may be corrosive to aluminum (49 CFR 173.500(a)(2)).
ORM-C is a material which has other inherent characteristics not Castor beans, cotton, inflat-

described as an ORM-A or ORM-B, but which make it unsuitable

able life rafts

for shipment unless properly identified and prepared for trans-
portation. Each ORM-C material is specifically named in the Haz-
ardous Materials Table in 49 CFR 172.101 (49 CFR 173.500(a)(3)).
ORM-D is a material such as a consumer commodity which, although Consumer commodity not

otherwise subject to regulation, presents a limited hazard during
transportation due to its form, quantity, and packaging (49 CFR

173.500(a)(4)).

otherwise specified,
such as nail polish;
small arms ammunition

ORM-E is a material that is not included in any other hazard class, Kepone, lead iodide, hepta-

but is subject to the requirements of this subchapter. Materials
in this class include hazardous wastes and hazardous substances

(49 CFR 173.500(a)(5)).

chlor, polychlorinated bi-
phenyls

SOURCE: 49 CFR 172,101 and 173.

guidance for shippers on how to classify a hazard-
ous material. The criteria set by DOT for these haz-
ard classes vary; some are based entirely on a quan-
tifiable test, such as flash point determinations for
flammable liquids, while others require shippers to
exercise their judgment, as for the flammable solid
definition. If a material fals into more than one haz-
ard class, a shipper must follow a specified hierar-
chy of hazards based on the quaJitX of packaging
associated with each hazard class.

Many of the hazard classes currently in use were
initially established by ICC decades before the
HMTA was passed. These early regulations focused
on materials likely to cause immediate injury to car-
rier personnel and the public if they were unexpect-
edly released during transport.”DOT did not
expand the list of hazard classes covered by the reg-
ulations until the early 1970s.

Corrosive solids were added to the list of hazard
classes in 1974, and when DOT consolidated the

49 CFR 173.2.

“The Explosive and Other Dangerous Articles Act made explicit
reference to explosives and other dangerous articles such as radioactive
materials, etiologic agents, flammable liquids and solids, oxidizing ma-
terials, corrosive liquids, compressed gases, and poisonous substances.
See 18 U.S.C. 834(e).

hazardous materials regulations in 1976, a new clas-
gfication, “Other Regulated Materials’ (ORM), was
created. The ORM hazard class consisted of four
subclasses, ORM-A, B, C, and D, and was intro-
duced by DOT to include materials that were en-
compassed by the hazard classifications used by
FAA and the Coast Guard prior to consolidation
of the regulations.”

In 1980, DOT added a fifth ORM class, ORM-E,
to include hazardous substances and wastes regu-
lated by EPA that did not fit into one of the exist-
ing DOT hazard classes. The Comprehensive Envi-
ronmental Response, Compensation, and Liability
Act (CERCLA), a statute primarily concerned with
responses to releases of hazardous substances into
the environment, required DOT to expand its list
of hazardous materials to include hazardous sub-
stances and wastes designated under other environ-

ORM-A Mmaterials are thos, with the potential to impair the res-
piratory and visual functions of aircraft crew members in the event
of a spill. ORM-B materials are those corrosive to aluminum, another
concern in air transport, ORM-C consists of materials that were re u-
lated by the U.S. Coast Guard as “Hazardous Articles” including those
with the potential to heat spontaneously if kept in a closed, damp envi-
ronment for an extended period of time. Finally, ORM-D materials
are consumer commodities, such as charcoal or nail polish, which
present limited hazards during transport because of their form, quan-
tity, or packaging. See 41 F.R. 15972, Apr. 15, 1976.
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mental laws.” While DOT has listed these sub-
stances in the CFR, transportation regulations for
shippers and carriers are presently applicable onl,
to hazardous wastes under the Resource Conserva-
tion and Recovery Act and hazardous substances un-
der the Federal Water Pollution Control Act, not the
entire list of substances defined under CERCLA.*

Underlying DOT’s current classification system
are several assumptions—that most accidents involve
fire, that only acute health effects need to be con-
sidered, and that only people close to the scene of
an accident will be affected. The National Trans-
portation Safety Board and others have asserted that
these considerations are insufficient and that DOT's
classification system does not adequately indicate
degrees of hazard and does not take into account
all of the potential dangers posed by a hazardous
materials accident.”® For example, releases that do
not involve fires may be just as dangerous as those
that do and can affect people miles from the scene.

3'These statutes include the Federal Water Pollution Control Act,
the Resource Conservation and Recovery Act, the Clean Air Act, and
the Toxic Substances Control Act. See Section 306 (b) of the Compre-
hensive Environmental Response, Compensation, and Liability Act
of 1980 (42 U.S.C. 9601).

%The Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) requires that releases of designated haz-
ardous substances in quantities equal to or exceeding certain amounts,
called Reportable Quantities (RQs), be reported to the National Re-
sponse Center (See 49 U.S.C. 9656(a)). Prior to the passage of CERCLA,
the U.S. Environmental Protection Agency (EPA) established RQs for
designated hazardous substances under the Federal Water Pollution
Control Act (FWPCA);RQs were set at 1, 10, 100, 1,000, and 5,000
pounds. CERCLA, enacted in 1980, assigned a statutory RQ of 1 pound
to all designated hazardous substances (except those set under the
FWPCA) but authorized EPA to adjust the RQs as appropriate. In April
1985, EPA promulgated RQs for 340 substances and proposed adjust-
ments for 105 of the remaining 358 CERCLA designated substances.
DOT decided not to regulate CERCLA substances (except RCRA haz-
ardous wastes and FWPCA substances) until EPA adjusts the RQs.
See Advance Notice of Proposed Rulemaking, Docket HM-145E, 48
F.R. 3596, Aug. 8, 1983. Several industry organizations petitioned the
U.S. Department of Transportation (DOT) in 1981 to require all ship-
pers of CERCLA designated substances in excess of 1 pound to pre-
pare shippin,papers. The petitioners believed that carriers needed to
be notified that they were transporting hazardous substances as they
were subject to liability requirements under CERCLA. The petition
was denied by DOT. See 46 F.R. 58086, Nov. 30, 1981.

BU.S. Congress, Office of Technology Assessment, “Transcript of
Proceedings-OTA Workshop on State and Local Activities,” unpub-
lished typescript, May 30, 1985; Charles Batten, National Transpor-
tation Safety Board, personal communication, April 1986; and Trans-
portation Research Board, National Academy of Sciences,
Transportation of Hazardous Materials: Toward a National Strategy:
Special Report 197 (Washington DC: National Academy Press, 1983).

Furthermore, long-term health effects and the po-
tential for environmental damage, such as ground-
water contamination, as well asthe difficulty in
cleaning up released materials, should also be con-
sidered in the identification and classification of haz-
ardous materials. Chapter 3 discusses the classifi-
cation issue in the context of packaging requirements
for hazardous materials.

Hazard Communication.—The regulations re-
quire shippers and carriers to communicate the haz-
ards of their cargo by providing shipping papers,
markings, labels, and placards. These requirements
are important because they are intended to furnish
essential information about the cargo to emergency
response personnel if accidents occur.

Shipping Papers.—Most shipments of hazardous
materials must be accompanied by shipping papers
that describe the hazardous material and contain
a certification by the shipper that the materia is
offered for transport in accordance with applicable
DOT regulations.® For most shipments, DOT
does not specify the use of a particular document
and the information can be provided on a hill of
lading, wayhill, or similar document. Figure 4-2 is
a sample shipping document. The exceptions are
hazardous waste shipments, which must be accom-
panied by a specific document called the Hazard-
ous Waste Manifest. A manifest lists EPA identifi-
cation numbers of the shipper, carrier, and the
designated treatment, storage, or disposal facility,
in addition to the standard information required
by DOT.”

Instructions for describing hazardous materials are
provided in the regulations. These descriptions in-
clude the quantity of the material, its shipping name
(taken from the Hazardous Materias Table in 49
CFR 172) and hazard class, and the United Na-
tiong/North America (UN/NA) hazard identifi-

¥Certain shipments of ORM-A, B, C, and D materials do not have
to be accompanied b, shippin,papers. See 49 CFR 172.200. These
exceptions do not apply if the material is a hazardous substance or
a hazardous waste.

%The U.S. Department of Transportation regulations specify that
a U.S. Environmental Protection Agency manifest may be used in place
of a shipping paper. See 49 CFR 172.205. For additional information
on hazardous waste requirements, see app. A.
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Figure 4-2.—Sample Shipping Document

Straight Biti of Lading — Short
Form—Original— Not Negotiable

TANK CAR OR
TRUCK NO

SHIPPED
Lig  —p

aditimn of ioraguae  For g ~ot fication ony

C€usT / ADOR CODf IEQUEISIED SNIIP DATE OAl'E SN!PPED. ORDER DOCUMENT NQ.
§ 0 FOR PREPAID SHIPMENTS ) f
s SHOW DOCUMENT NO ON FREIGHT 8IL
i { Mail Prepoid Freight Bills With o Copy of the Bill of lading T O
G
N
L
o,
L8
T DATE PRINTED
R CNARR\ER
0
CONAER HM. | & t DESCRIPTION (00 NOT ASBREVIATE) [ Yo con ik |~
EMERGENCY PHONE  CHEMIREC — —————>  (800) 424-9300 T kg, 3 s e e b o
NUMBERS: — 5 (Day or Night) WASH., D.C. 4837616 e criones o s e e
H X
4 9 OUTSIDE U.S.A. (202) 483-7616 T ot i
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cation number assigned to it.” UN/NA identi-
fication numbers, which also must be marked on
packages and bulk containers, correspond to emer-
gency response information provided in a guidebook
that is published and distributed nationally by
DOT.” The DOT Guidebook contains informa-
tion on potential health, fire, or explosion hazards
and basic emergency action instructions. Isolation
and evacuation information is also provided for a
limited number of highly hazardous substances.
DOT has requested $544,000 for fiscal year 1987 to
revise the Guidebook and print 750,000 copies.”

In those instances where a specific technical name
of a hazardous material is not listed in the Hazard-
ous Materials Table, a proper shipping name must
be selected from general description and n.o.s. (not
otherwise specified) entries corresponding to the
hazard class of the material.” In addition, special
description requirements apply to certain types of
materials, such as toxic inhalants, radioactive ma-
terials, hazardous substances, empty packaging, and
each mode of transport.”

Markings.-DOT has established marking re-
quirements for packages, freight containers, and
transport vehicles. Shippers are required to mark
all packages with a capacity of 110 gallons or less

% nited Nations/North America (UN/NA) numbers consist of the

prefix “UN” or “NA” followed by a four digit number. UN/NA num-
bers were adopted by the U.S. Department of Transportation in 1980
to facilitate international transportation of hazardous materials. The
UN numbers are based on an international system developed by the
United Nations Committee of Experts on the Transport of Danger-
ous Goods. The NA numbers identify materials not recognized for in-
ternational shipment by the U.N. Committee except for transport be-
tween the United States and Canada. The change was intended to
minimize the burden on shippers, avoid differing shipping paper descrip-
tions and package markings for domestic and international shipments,
and improve the capability of emergency response personnel to quickly
identify hazardous ma}erials. See 45 F.R. 34571, Mav 22. 1980

sy s Department of Transportation, 1984 Emergency Response
Guidebook, P 5800.3 (Washington, DC: 1984). Additional informa-
tion on emergency response training is provided in ch. 5.

%paul Rothberg, Hazardous Materials Transportation: Laws, Reg-
ulations, and Poalicy, issue Brief 1B76026 (Washington, DC: Congres-
sional Research Service, Science Policy Research Division, Mar. 11,

1985, p. 5.
B P 172101 ©13).

@49 CFR172.203. The U.S. Department of Transportation recently
amended the regulations for describing a packaging that contains the
residue of a hazardous material. Placarding requirements for rail tank
cars were also changed from “Empty” to “Residue.” See 50 F.R. 39005,
Sept. 26, 1985. Regulations for shipping descriptions, marking, label-
ing, placarding, and packaging of toxic inhalants, such as methyl iso-
cyanate, Were issued on Oct. 8, 1985. See 50 F.R. 41092.

with the proper shipping name of the hazardous ma-
terial, including its UN/NA identification num-
ber.” This is done so that the contents of a pack-
age can be identified if it is separated from its
shipping papers. Requirements for intermodal port-
able tanks, highway cargo tanks, and rail tank cars
specify that the UN/NA identification number be
displayed on aplacard or an orange rectangular
panel.” Additiona requirements are specified for
liquids, packages containing ORM materials, and
hazardous substances. For example, packages con-
taining liquid hazardous materials must be marked
“THIS SIDE UP” or “THISEND UP.”“EPA aso
requires special markings for packages of hazardous
wastes identifying the shipper and indicating that
Federal law prohibitsimproper disposal of wastes.”
Another type of marking reguirement applies to
container manufacturers and other persons who tet,
repair, or recondition containers, DOT specification
numbers, serial numbers, and test inspection dates
must be marked on containers as certification that
specification requirements have been met.”

Labels—Labels are symbolic representations of
the hazards associated with a particular material.
Figure 4-3 contains some examples of DOT labels.
They are required on most packages and must be
printed on or affixed near the marked shipping
name.” The Hazardous Materials Table indicates
which materials require labels. Shipments of limited
quantities of certain hazardous materials may not
require labeling; these exceptions are referenced in
the Hazardous Materials Table (in column 5(a) un-
der packaging exceptions). Additionally, some haz-
ardous materials are exempt from labeling require-
ments. Exemptions are listed in 49 CFR 172.400 and
include materials classed as ORM-A, B, C, D, or
E (if other hazardous materials that must be labeled
are not contained in the same package).

149 CFR 172.301. o _ )

4249 CFR 172.326, .328, and .330. Specific instructions regarding the
display of identification number markings are provided in the regula-
tions. It should be noted that identification numbers may not by dis-
played on a poison gas, radioactive, or explosives placard. See 49 CFR

172.332-.338. 124
449 CFR 172.312, .316, and 244

*40 CFR 262.32. The U.S. Environmental protection Agency’s re-

i h p hi ibed i LA
qtﬂ;egn&egés I% ’ﬁgrdgﬁa \{a5te shipments are described in app

*%Requirements for th,placement of labels can be found in 49 CFR
172.406. Label designs by hazard class are also specified in the regula-
tions. See 49 CFR 407-450.
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Figure 4-3.— Examples of Labels for Hazardous Materials Packages

BLASTING AGENT EXPLOSIVE A EXPLOSIVE B EXPLOSIVE C
' /

4

[ X )
a
W

RADIOACTIVE 1

cmreats

CORROSIVE.

\\: J

SOURCE: 49 CFR 172, Subpart E
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Photo credit: Office of Technology Assessment based on 49 CFR 172.332

1203 is the UN/NA identification number for gasoline.

Special labels, such as “MAGNETIZED MATE-
RIALS’ or “CARGO AIRCRAFT ONLY,” are re-
quired under appropriate circumstances. In addition,
packages containing materials that meet more than
one hazard class definition may require multiple
labels. For example, a materia classed as a Poison
B Liquid that also meets the definition of a Flam-
mable Liquid must be labeled “POISON” and
“FLAMMABLE LIQUID.”

Placards—Placards are symbols that are placed
on the ends and sides of motor vehicles, railcars,
and freight containers indicating the hazards of the
cargo. UN/NA identification numbers may be dis-
played on some placards, as noted above in the dis-
cussion of marking requirements. Placards are ex-
tremely important to emergency response personnel

4749 CFR172.402, .403, .404, and .405.

:
l

|

.|~ MAGNETIZED |
HMATERIAL |

in the event of an accident because they are highly
visible. Sample placards are shown in figure 4-4.

DOT has developed tables, presented in tables
4-5 and 4-6, that indicate the placards required for
each hazard class. For mixed loads of some hazard-
ous materials (those listed in table 4-6) shipped in
freight containers, motor vehicles, or railcars, a
“DANGEROUS’ placard may be substituted for the
placards required for each hazard class; however,
if the weight of one material in a mixed load ex-
ceeds 5,000 pounds, a separate placard for it must
also be affixed.” Placarding is the joint responsibil-
ity of shippers and carriers. Placard designs and rules
for providing and affixing placards are specified by
DOT.”

Placards are not required for all shipments of haz-
ardous materials, such as etiologic agents, materi-
alsclassed asORM-A, B, C, D, or E; or limited
quantities of hazardous materials.” Moreover, mo-
tor vehicles or freight containers transported by
highway containing less than 1,000 pounds of cer-
tain types of hazardous materials (those listed in
table 4-6) do not have to be placarded. This exclu-
sion aso applies to motor vehicles or freight con-
tainers carried by railcar (e.g., piggyback service).”

49 CER 172. 504(b).
#Rules for Providing and affixing placards are contained in 49 CFR

172.506, .507, .508, .512, and .514. Special placarding provisions for
railcars are listed in 49 CFR 172.510. Display and design specifications
are specified in 49 CFR 172.516-.558.

“49 CFR 172,500,
5149 CRR 172504(c).

(DO NOT LOAD JN PARSENGER ATRCEAFT

L
Photo credit: 49 CFR 172.446 and 172.446

Two examples of special labels required by the Department of Transportation.
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Figure 4-4—Examples of Hazardous Materials Placards

. FLAMMABLE
. GAS

SOURCE: 49 CFR 172, Subpart F.

Packaging Requirements.—The historical sum- ages authorized for each hazard class as well as reg-
mary at the beginning of this chapter underscoresulations governing the reuse and reconditioning of
the fact that current packaging regulations, pub- packagings and qualification, maintenance, and use
lished in 49 CFR 173, 178, and 179, are a compila-requirements for rail tank cars, highway cargo tanks,
tion of detailed specifications developed over a 70- intermodal portable tanks, and cylinders. Small
year period. Part 173 indicates the types of pack-quantities of some hazardous materials maybe trans-
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Table 4-5.—Department of Transportation Placarding Table 1

It the motox vehicle, rail Car, or freight container CONTAINS & material ciassed
(described) as—

The Motor vehicle, rail car, or freight
contalnerrm:'t“bo placarded on each aide

CamB-........

POISON Aot
Flammabie soid (DANGEROUS WHEN WET label only) .
Redoactve matera

Radicactive material:

uranium hexafiuoride, fissie (containing more than 1.0 petu =9... . ..
Uranium

.................... | EXPLOSIVES A.*

....| EXPLOSIVES 8.
“““ POISON GAS. !
| FLAMMABLE SOLID w.*

0| RADIOACTIVE.S 8
.............. RADIOACTIVE ¢ ANO CORROSIVE.*

hexafiuoride, |ow specific activity (containing 1.0 pet Of less Ul 9. | RADIOACTIVE ¢ * AND CORROSIVE.’

‘Sac § l72510é4.

*EXPLOSIVES :
placerded EXPLOSIVES A se required.

*FLAMMABLE SQUD W’

is required only when the
solid,

not required if the freight container, motor vehicle, or rail car contains class A explosives and is

specified in § 172.101 fore

DANGEROUS WHEN WET label is

tity of packages bearing the RADIOACTIVE YELLOW Il label. (See § 172.402.)

‘Applies only to any quan
$See § 173.403, for fuildoad shipments of ra

ve materials

meeting the didefinition of low specific activity when

o@m'm 101173.425(h).
SCORROSIVE placard not required for shipments of less than 1000 pounds gross weight.

SOURCE: 49 CFR 172.504.

Table 4=6.-Department of Transportation Placarding Table 2

It the motor vehicle, rad car Or freight container contains a material classed
(described) -

OF vehicle, rat car, or freight
coﬁfam must be placarded on aide
and each end—

Blasting &Moo oo
Nonflammable gas .
Nonflammable gas (chioring).......
Nonfiammable gae (fuoine)....................
Nonflammable gas (0xygen, cryogenic Lou@

................... DANGEROUS. ! *

| BLASTING AGENTS,*. 1
“““ | NONFLAMMABLE GAS.’
...{ CHLORINE.
........ .| POISON.
...] OXYGEN.
...| FLAMMABLE GAS. ¢
....| COMBUSTIBLE.".
....| FLAMMABLE.

|| FLAMMABLE SOLID.*
OXIDIZER.* '*

%I%N'c PEROXIDE.

CORROSIVE.
.| DANGEROUS,

' h on? to a class C explosive required o be labeled with an EXPLOSIVEC labe.
*[Reserved

‘COMBUSTIBLE placard required onty when a material classed ss a combustible liquid is transported in a packaging having
a rated capacity of more than110 gallons, a cargo tank, or a tank car.

‘A FLAMMABLE piacard may be used on a cargo tank of portable tank during transportation by highway, rail or water, and
on a compartmented tank car containing materials classed as Flammable liquid and Combustible Howevery no EMPTY
placard may be displayed on-an~entpty’ Combustible liquid tank car.

*Except when offered for transportation by water, a FLAMMABLE placard maK be dispiayed in guco .
SOLID placard except when a DANGEROUS WHEN WET label is specified for the matenimssec. 1 221{1. (See table 1.°thiS

*See § 173.245(b) of this subchapter for authorized exceptions.

SOURCE: 49 CFR 172.504.

ported in nonspecification packaging if specified per-
formance tests and other requirements are met.”
The Hazardous Materials Table references the ap-
propriate section of Part 173 for each hazardous ma-
terial and packaging exceptions for limited quanti-
ties of certain hazardous materials.

sz-l-heseexceptionsapplytosmall quantities of flammable liquids,
flammable solids, oxidizers, organic peroxides, corrosive materials, Poi-
son B, and ORM-A, B, C, and radioactive materials that also meet
the definition of one or more of these hazard classes. See 49 CFR 173.4.

Parts 178 and 179 contain the specifications for
each package type including test standards that must
be followed by container manufacturers. Hundreds
of packaging exemptions are still issued by RSPA
staff each year, authorizing the use of packaging
that differ from approved DOT specifications. For
a more detailed discussion of packaging regulations,
see chapter 3.

International Regulations.-Two major interna-
tional standard-setting bodies publish recommended
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requirements for intermodal shipments of hazardous
materials: the United Nations (U. N.) and the In-
ternational Atomic Energy Agency (IAEA). RSPA
representatives participate in the development of
these international codes and others that deal solely
with air and water transportation (see discussion be-
low). Comments are solicited from industry and the
public on proposed international regulatory activi-
ties, even though a formal public participation mech-
anism, comparable to the Administrative Procedures
Act for domestic regulations, does not exist.” Reg-
ulations for the transportation of hazardous mate-
rials adopted by these international agencies are
applicable to U.S. shippers and carriers that trade
abroad.

The main body of the United Nations dealing
with hazardous materials transportation policy is the
Economic and Social Council (ECOSOC), which
reports to the U.N. General Assembl in New Y ork.
ECOSOC works through specialized commissions
and committees. The primary groups concerned
with hazardous materials are the Economic Com-
-mission for Europe and the Committee of Experts
on the Transport of Dangerous Goods. The Com-
mittee of Expertsis comprised of 10 membersin-
cluding the United States, Canada, severa Euro-
pean Nations, and the U. SS.R.”

The Committee of Experts has published a set of
recommendations regarding classification and iden-
tification numbering systems for hazardous materi-
as, labeling, and placarding reguirements, and the
use of objective performance standards for nonbulk
packaging.” DOT has adopted some of the U.N.
recommendations, such as the identification num-
bering systems for hazardous materials. Other rec-
ommendations, such as performance standards,

$The Administrative procedures Act (APA) prescribes rules for the
adoption of regulations by Federal agencies. Agencies are required to
publish proposed and final rulemakings in the Federal Register and
provide an opportunity for public comment. Any international require-
ments proposed for incorporation into the U.S. Department of Trans-
portation’s hazardous materials regulations are subject to APA proce-
dures. See 5 U. SC. 553. . .

% A working £roup under th, Committee of Experts, the Group *
Rapporteurs on the Transport of Dangerous Goods, is responsible for
developing detailed positions on various issues for formal considera-
tion by the full committee. Another subgroup is the Group of Experts
on Explosives.

*United Nations, Transport of Danmerous Goods—Recommen-
dations of the Committee of Experts on the Transport of Dangerous
Goods, third revised edition (New York: 1984).

have not yet been adopted by DOT, although an
advance notice proposing their adoption has been
published in the Federal Register.*Additional in-
formation on the U.N. performance standards is pre-
sented in chapter 3.

The Canadian Government has recently adopted
new rules, the Transportation of Dangerous Goods
(TDG) Regulations, based on the U.N. system.”
Transport Canada, a multimodal national agency
responsible for these requirements, issued rules in
July 1985 covering classification, placarding, mark-
ing, labeling, and shipping papers. In October 1985,
DOT issued a rule permitting shipments between
Canada and the United States in conformance with
Canada's TDG Regulations and certain additional
DOT requirements. Packaging standards, except for
specific types of hazardous materials (limited quan-
tities and consumer commodities), have not yet been
published by Transport Canada.”

The International Atomic Energy Agency first
became involved with the transportation of radio-
active materias in the late 1950s. The first set of
recommendations—Regulations for the Safe Trans-
port of Radioactive Materials, Safety Series No. 6-
was published in 1961. The recommendations have
been revised and updated over the years and serve
as the basis for regulatory programs established by
IAEA member nations. DOT has incorporated
Safety Series No. 6 into its regulations b, reference
with certain modifications for application to radio-
active materials being imported to or exported from
the United States.” Other international organiza-
tions such as the International Maritime Organiza-

“47 FR 16268, Apr. 15, 1982.

"Until the early 1970s, the U.S. Department of Transportation’s
hazardous materials regulations were adopted by the Canadian Trans-
port Commission (CTC) and applied to rail transport in Canada (49
CFR 173.8 stated that hazardous materials shipped in accordance with
CTC regulations were acceptable for transport in the United States).
CTC did not establish national regulations for the highway mode. Thus,
shippers and carriers involved with transborder shipments of hazard-
ous materials were not concerned with conflicting regulatory require-
ments. As new regulations were adopted by the United States in the
late 1970s, CTC did not amend its code accordingly.

*50 FR 41516, Oct. 11, 1985.49 CFR 173.8 was replaced by a new
section, 49 CFR 171. 12a, describing requirements for U.S.-Canadian
shipments.

¥49 CFR 171.12(e), 173.416, and 173.417. Radioactive materials
passing through the United States in the course of being shipped be-
tween places outside the United States are included.
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tion and the International Civil Aviation Organi-
zation (discussed below) have incorporated 1AEA
requirements into their codes. IAEA recommen-
dations include package design, testing, and inspec-
tion procedures; requirements for limiting human
exposure to radiation; and controls for transport and
storage while in trangit.

Highway

RSPA regulations for the highway mode apply to
common, contract, and private carriers. Part 177
of 49 CFR specifies regulations for accepting freight,
loading and unloading, stowage, routing, and han-
dling. A special chart, shown in figure 4-5, is pro-
vided in the regulations indicating materials that
must not be loaded or stored together (similar charts
are provided for other transport modes). A general

requirement applicable to al highway shipmentsis
that they be transported without unnecessary de~
lay, from loading to arrival at their destinations.”

Recognizing the safety concerns associated with
tunnels, the regulations allow State and municipal
requirements restricting hazardous materials ship-

ments (except radioactive materials) through vehic-
ular tunnels used for mass transport.” Other in-
transit regulations cover the actions that must be
taken by carriers and shippers in the event of an

€049 CFR 177.853(a).

6149 pR 177.810. When th,U.S. Department of Transportation
issued HM-164, this section was amended to exclude shipments of radio.
active materials so that States would be able to: “evaluate the site-specific
risks involved over various routes without being hampered by locally
imposed constraints which may be counterproductive. ” See 46 F.R.
5308, Jan. 19, 1981.

Figure 4=5.-Department of Transportation Segregation and Separation Chart for the Highway Mode
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accident.”In addition, carriers of flammable cryo-
genic liquids in portable tanks or cargo tanks are
requwed to register with RSPA and undergo train-
ing.”

While routing regulations are generally considered
to be an appropriate local-level responsibility, RSPA
has established a national highway routing rule for
radioactive materials. “ Thisrule, commonly re-
ferred to as DOT Docket HM-164, was promulgated
because a large number of States and localities had
proposed or enacted legislation banning or restrict-
ing the transport of radioactive materials through
their jurisdictions. Following an extensive public
comment period, DOT concluded that, “the pub-
lic risks in transporting these materials by highway
are too low to justify the unilateral imposition by
local governments of bans and other severe restric-
tions. ”* However, DOT found that certain actions
could further minimize the risks associated with such
shipments. Thus, HM-164 requires carriers of all
placarded shipments of radioactive materials, includ-
ing radiopharmaceuticals and low-level wastes, to
operate on routes that minimize radiological risk.”
Carriers of high-level radioactive materials must
operate over a “preferred” route that is selected to
reduce transit time. Such a route consists of either
an Interstate highway system (including the use of
an Interstate bypass around a city when available)
or an aternative State-designated route selected by
a State routi ing agency in accordance with DOT
guidelines.” Drivers of vehicles that transport
high-level radioactive materials are also required to
receive written training, and carriers must prepare
a written route plan.

An appendix to HM-164 provides policy guidance
for State and local authorities for establishing re-
quirements that are consistent with Federal law and
regulations. The implementation of HM-164 by
RSPA, Federal routing guidelines, and existing State

249 CFR 177, Subpart D.

49 CFR 177.816 and 177.826.

49 CFR 177.825. The routing rule, Docket HM-164, was published
on Jan. 19, 1981, 46 F.R. 5316.

®46F.R. 5299, Jan. 19, 1981. See also 43F.R. 36492, Aug. 17, 1978,
and 45 F.R. 7140, Jan, 31, 1980.

6649 CFR 177.8 825 (a).

*149 CFR177.825(b). This provision applies to highway route con-
trolled quantities of radioactive materials as defined in 49 CFR
173.403(1).

and local routing restrictions are discussed later in
this chapter.

The Bureau of Motor Carrier Safety (BMCS)
within the Federal Highway Administration is re-
sponsible for developing some hazardous materials
regulations and enforcing RSPA regulations for the
highway mode, including requirements for tank
truck manufacture and maintenance. BMCS, un-
der its genera authority to set motor carrier safety
standards, also regulates motor carrier operations,
drivers, and vehicles used for transporting hazard-
ous materials.

Motor carrier safety regulations, incorporated b,
reference into RSPA’ s hazardous materials regul&
tionsin 1978, are located in Parts 301 to 399 of 49
CFR. However, the driver qualification regulations
are limited; for example, while drivers must take a
written test, it is an open book exam and a passing
grade is not required.” In addition, the motor car-
rier regulations do not provide for driver disqualifi-
cation based on a driver’s cumulative record of con-
victions, and the disqualifying driver offenses appl,
only when a driver operates a commercial vehi cle
and is on duty at the time of an offense.” Further-
more, Federal regulations cover mainly Interstate
drivers, and State driver requirements vary consider-
ably.* Improvements in driver qualification and
training requirements have been proposed; these
suggestions and State requirements are described
later in this chapter.

Specia regulations for the transportation of haz-
ardous materials, contained in Part 397, prescribe
requirements for compliance with Federal, State,
and local laws; parking; attendance and surveillance
of vehicles; and operating (e.g., requirements for fuel-
ing and examining tires). A general routing require-
ment instructs carriers to avoid routes that go
through or near heavily populated areas, places
where crowds are assembled, tunnels, narrow streets,
or alleys, unless a practicable alternative route does
not exist.”BMCS also requires written route plans

49 CFR 391.35.

“See 49 CFR 391.15 and National Transportation Safet,Board,
Safet, Effectiveness Evaluation of Detection and Control of Unsafe
Interstate Commercial Drivers (Washington, DC: Feb. 15, 1980), pp.
15-18.

*Federal motor carrier regulations do apply to intrastate carriers of
hazardous wastes, hazardous substances, and flammable cryogenics.

49 CFR 397.9(a). This requirement does not apply to radioactive
materials covered b,HM-164, 49 CFR 177.825.
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for shipments of Class A or Class B explosives by
motor vehicle that comply with the genera rout-
ing rule.” However, when the motor carrier safety
regulations were incorporated into the hazardous
materials regulations, these routing rules were not
incorporated. Another provision in the motor car-
rier regulations, requiring compliance with State and
local regulations unless the,are at variance with
more stringent Federal regulations, was not incor-
porated.

In addition, BMCS has established minimum fi-
nancial responsibility requirements for private and
for-hire carriers of hazardous materials as required
by the Motor Carrier Act of 1980. Minimum levels
of coverage have been set at $1 million and $5 mil-
lion, depending on the nature of the cargo. How-
ever, exemptions from these requirements have been
established for intrastate nonbulk carriers of haz-
ardous materials except high-level radioactive ma-
terials and motor vehicles with gross vehicle weight
ratings of less than 10,000 pounds except for vehi-
cles used to transport Class A or B explosives, poi-
son gases, or high-level radioactive materials.”

Another BMCS activity is the administration of the
Motor Carrier Safety Assistance Program (MCSAP),
which provides assistance to States for enforcement
of motor carrier regulations, including some of those
governing hazardous materials transportation on
public roads.” MCSAP s discussed later in this
chapter.

In addition to the DOT regulations, the National
Motor Freight Traffic Association, a division of the
American Trucking Association, publishes the Na-
tional Motor Freight Classification (NMFC) which
prescribes packaging to be used to ship all goods by
highway, including hazardous materials. Except in
one instance, the NMFC rules are not referenced
in the Federd regulations, but they do provide guid-
ance for shippers handling materials that do not
have to be transported in DOT specification con-
tainers. In addition, noncompliance with the NMFC
requirements may limit the ability of a shipper to

7149 CFR 397.9(b), Th,carrier must furnish a coPY of the plan «
the driver. Drivers may prepare written plans when trips begin at loca-

tions other than the carrier’s terminal.

“49 CFR 387, . . b
13The Motor Carrier Safety Assistance Program was authorized Y

the Surface Transportation Act of 1982, Public Law 97-424.

collect from a motor carrier in the event of damages
arising during transport.

Rail

Hazardous materials regulations for rail transport
appear in 49 CFR 174. The regulations contain gen-
eral operating, handling, and loading and unload-
ing requirements, as well as detailed requirements
for various hazard classes. For example, specific re-
quirements for segregating hazardous materials in
acar and for the placement of cars containing cer-
tain types of material are included.” Carriers are
aso instructed to forward shipments of hazardous
materials within 48 hours after acceptance at the
originating point, or receipt at any yard, transfer
station, or interchange point.” Special loading and
bracing requirements for container-on-flatcar, trail-
er-on-flatcar, and portable tanks are provided, and
procedures for unloading tank cars are also
specified.”

The Federal Railroad Administration (FRA) en-
forces regulations pertaining to the transportation
of hazardous materials b, rail, including those gov-
erning the manufacture and maintenance of tank
cars used to ship hazardous materials. Additionally,
FRA has jurisdiction over all areas of rail safety such
as track maintenance, equipment standards, and
operating practices. Rail safety regulations are pub-
lished in 49 CFR Parts 209 to 236.

As noted previously, AAR has been involved in
developing hazardous materials regulations since the
early 1900s. However, the organization currently
plays a less prominent role in the regulatory proc-
ess. Prior to the formation of DOT, counsel for ICC
recommended withdrawal of the broad delegation
of authority that had been granted to the Bureau
of Explosives, a legal opinion reiterated by DOT
when it took over ICC’s functions in 1967. In the
late 1970s, DOT assumed responsibilit, for approv-
ing regulator,exemptions, a task performed by the
Bureau of Explosives for decades.” In 1985, the

¥See 49 CFR 174.81 for cargo segregation requirements; a table,
similar to the one for highwa, shipments (see figure 4-5) is provided.
Regulations regarding the placement of cars can be found in 49 CFR
174.83-.93.

49 CFR 174.14.

%49 CFR 174.61, 174.63, and 174.67.

TU.S. Department of Transportation Docket No. HM-163.
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Photo credit: Research and Special Programs Administration, DOT

Inadequate blocking and bracing of containers f_Of rail
transportation can cause damage and spills.

Bureau of Explosives was renamed Hazardous Ma-
terials Systems; it continues to classify and review
new explosives and other materials.

Other AAR groups publish equipment standards
and specifications, and engineering offices certify
construction and repair shops. The AAR Tank Car
Committee is involved in all aspects of tank car con-
struction, maintenance, and repair, including those
used for hazardous and nonhazardous materials.
The committee must approve new tank car de-
signs before they are submitted to DOT. The DOT
hazardous materials regulations specify proce-
dures for securing AAR approval of tank cars or
changes to existing specifications, and providing
certificates of construction.”

Another organization involved with rail transport
is the Uniform Classification Committee, which
publishes the Uniform Freight Classification (UFC).
The UFC serves a similar function to that of the
NMFC for the highway mode.

49 CFR179.3, .4 and .5.

Air

RSPA regulations for the air mode are specified
in 49 CFR 175. They cover special requirements for
certain hazard classes as well as general loading, un-
loading, and handling requirements. The Hazard-
ous Materials Table in 49 CFR 172 indicates the
guantities per package of materials that may be
transported on passenger and cargo aircraft as well
as those materials, such as Class A explosives, for-
bidden from being offered or accepted for trans-
port.” The regulations also require that pilots be
informed of any hazardous materials carried in an
arcraft. 80

Responsibility for the enforcement of hazardous
materials regulations for the air mode lies with FAA.
Inspections of hazardous materials packages on do-
mestic and foreign carriers are conducted at U.S.
airports and in airport cargo-handling areas. FAA
also issues and enforces general safety rules and reg-
ulations, such as manufacture, operation, and main-
tenance requirements for aircraft.

The Air Transport Association represents the con-
cerns of domestic airlines. Its Restricted Articles
Board was responsible for publishing “CAB Re-
gtricted Articles Tariff No. 6-D” in 1965. Tariff 6-D
originally contained arestatement of the DOT haz-
ardous materials regulations for air shipments as well
as additional requirements established by air car-
riers. In 1977, Tariff 6-D was replaced by Circular
6-D in response to a CAB order prohibiting the pub-
lication of portions of the CFR in tariffs; Tariff 6-D
was rewritten to include only more restrictive car-
rier regulations.” Federal regulations were effec-
tively replaced by Circular 6-D, because it was more
readable and useful as adaily tool and could be
updated more easily to accommodate regulatory
amendments.

®Quantity limitations aboard aircraft are specified in 49 CFR
175.75. No person may carry more than 50 pounds net weight of haz-
ardous materials (and in addition thereto, 150 pounds net weight of
nonflammable compressed gas) on a passenger-carrying aircraft in an
accessible cargo compartment or freight container, an accessible cargo
container, or an accessible cargo compartment in a cargo-only aircraft.
Hearings were held by the U.S. Department of Transportation during
1985 in response to a petition for rulemaking submitted by Japan Air-
lines to remove current weight limitations of 50 pounds allowed on
passenger aircraft. See 50 F.R. 6013, Feb. 13, 1985.

*49 CFR 175.33.

8iCjvil Aeronautics Board Order 77-2-59.
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The role of the Restricted Articles Board has been
diminished in recent years due to deregulation of
domestic air carriers and the increasing influence
of international organizations such as the Interna-
tional Air Transport Association (IATA). IATA
publishes restricted articles regulations for interna-
tional use similar to those in Circular 6-D. Increas-
ing numbers of domestic carriers are relying exclu-
sively on the IATA regulations instead of Circular
6-D, as carriers prefer to follow only one set of in-
structlons “The Restricted Articles Board contin-
ues to work with carriers in restricting the types of
hazardous materials accepted for transport beyond
the limitations set by DOT.

In 1982, the International Civil Aviation Orga
nization (ICAQ), an affiliate of the United Nations,
adopted Technical Instructions (T1) based on the
U.N. recommendations for air transportation of
dangerous goods. All air shipments from the United
States and all U.S. flag carriers must adhere to the
TI, as the United States is a signatory to the con-
vention under which they were adopted. In addi-
tion, DOT has authorized the use of the TI for
domestic air transportation and for any highway
transportation related to the air distribution of a
material.”|ATA has revised its regulations so that
they are based primarily on the ICAO requirements.

Water

RSPA regulations for the water mode apply only
to nonbulk shipments.” Promulgated in 49 CFR
176, the regulations address requirements for accept-
ing freight, loading and unloading, stowage, and
handling. Carriers or agents are also required to pre-
pare a dangerous cargo manifest, which must be kept
|bn 31 designated holder on or near the vessel’s

ridge.”

The Coast Guard regulates bulk transport by
water. Requirements for the design, construction,
equipment, maintenance, and inspection of com-

82 Frank Black, Air Transport Association of America, written com-

munication, Feb. 12, 1986.

®49 CFR 171.11.

Y/ egsels Subject to regulation are specified in 49 CFR176.5. For ex-
ample, public vessels not engaged in commercial service and vessels
of 500 gross tons or smaller, engaged in fisheries are not covered.

“The manifest includes information about the vessel and the cargo
and is prepared based on information from shipping papers. 49 CFR
176.30.

Photo credit: Sea/and, provided by Railway Age

Hazardous materials travel by all modes of transportation.

mercial vessals, including those used for bulk haz-
ardous material shipments are contained in 46 CFR
PartsD, I, N, and *O. Additional requirements for
certain ships and barges that carry bulk oil ship-
ments are prescribed in 33 CFR 157. Coast Guard
requirements for dangerous cargo require vessels to
notify the appropriate captam of the port in advance
of arrivals and departures.”

%33 CFR 21 1and 213. Dangerous cargo includes Class A explosives,

oxidizing materials or blasting agents, large quantity radioactive ma-
terials or certain fissile radioactive materials, and bulk shipments of
a specified list of materials (see 33 CFR 160.203 and 46 CFR 153 (table
1)). General prenotification requirements have also been established
for all vessels on voyages of 24 hours or more destined for the United
States and for vessels bound for ports on the Great Lakes (33 CFR
160.207 and 160.209).
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Coast Guard inspection and enforcement activi-
ties are carried out in port areas and on domestic
and foreign ships and barges operating in the naviga-
ble waters of the United States. The National Cargo
Bureau, inc., has been authorized by the Coast
Guard to assist with the administration of the haz-
ardous materials regulations applicable to the safe
loading of vessels. Surveyors employed by the Bu-
reau inspect vessels to determine their suitability for
loading and stowing hazardous materials, recom-
mend stowage requirements, and issue certificates
of loading.”

The Safety of Life at Sea convention of 1960 out-
lined requirements for ship construction and safety
that set the stage for the development of an inter-
national maritime code pertaining to the movement
of hazardous materials. The International Maritime
Organization (IMO), formerly called the Intergov-
ernmental Maritime Consultative Organization,
worked with the U.N. Committee of Expertsto es-
tablish requirements addressing classification, iden-
tification, documentation, labeling, marking, and
packaging.” These requirements, referred to as the
International Maritime Dangerous Goods (IMDG)
Code, may be followed, with certain limitations, by
shippers and carriers who import to or export from
the United States.” In addition, RSPA has au-
thorized the use of IMDG requirements for pack-
aging, marking, labeling, classification, description,
certification, and placarding for most domestic ship-
ments by vessel, as well as for transportation by mo-
tor vehicle used in connection with the discharge
or loading of a vessel if the vehicle does not oper-
ate on a public street or highway.””” Tofacilitate
the use of the IMDG Code, RSPA has incorporated

Y49 CFR 176.18. The National Cargo Bureauts a nonprofit orga-
nization established in 1 952to perform vessel inspec tions. The direc-
torship of the burcauis composed of government and industry repre-
sentatives. Sce U, S. General Accounting Office, Management
Improvement Could Enhance Enforcement of Coast Guard Marine
Safetv ProgramsGAO/RCED-85-39 (Washington, DC: Aug. 15, 1985).

““The Intergovernmental Maritime Organization (IMO) created bv
a convention adopted by the United Nations Maritime Conference
in Genevain [948, w . the first regulatory bodv to adopt the U.N.
standards. More than 1{Q countries are members of IM O,

“49CFR 171.12.

“49 CFR 171.12 and 176.11. International Maritime Dangerous
Goods (IMDG) regulations may not he applied to transport of certain
explosives, radioactive mater ials, or materials that are hazardous un-
rider U.S. Department of Transportation regulations hut are not cov-
ered by the IMDG Code.

an optional Hazardous Materials Table into 49 CFR
based on IMO classifications and requirements.”

Related Federal Agencies
and Programs

While DOT has primary jurisdiction over the
transportation of hazardous materias, three other
Federal agencies have overlapping regulatory respon-
sibilities—EPA, NRC, and OSHA. In addition, ICC
grants motor carriers authorization to operate and
requires carriers subject to its jurisdiction to pub-
lish rates. DOE and DOD as shippers of hazardous
materials have also established transportation pro-
grams and requirements. Another agency, NTSB,
is concerned with investigations of transportation
accidents.

Environmental Protection Agency

EPA manages several programs that affect the
transportation of certain hazardous materials. The
Resource Conservation and Recovery Act (RCRA)
requires EPA to establish requirements for transporters
of hazardous wastes, EPA has adopted DOT’s regu-
lations for hazard communication, packaging, and
reporting discharges and has enacted additional
notification, marking, manifest, and cleanup require-
ments. However, the characteristics used by EPA
to identify a waste are different from DOT’ s haz-
ard classes. Thus, shippers and carriers of hazard-
ous wastes must understand and comply with both
classification systems. A Memorandum of Under-
standing between EPA and DOT refers to inves-
tigation, enforcement, and information-sharing
responsibilities under RCRA.” Appendix A con-
tains additional information on EPA and DOT reg-
ulations for the transportation of hazardous wastes.

In 1981, a guidance manual for shippers and car-
riers of hazardous wastes was prepared by EPA and
DOT to explain the interface between the regula-

“i49 CFR 172.102. The U.S. Department of Transportation noted
that this optional table is included in the interest of providing consis-
tency with the International Maritime Dangerous Goods Code and
alertin persons ahout the international requirements.

“45F.R.51645, Aug. 4, 1980.
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Photo credit: Waste Age Magazine

Personnel wearing appropriate equipment sample hazardous wastes in drums before transferring the wastes to a tank truck.

tions of the two agenciétSince then, amend- option available to EPA is to require that such sub-
ments to RCRA have been passed extending thestances or mixtures be accompanied by clear and
scope of the law to include more than 100,000 small adequate warnings and instructions when they are
generators of hazardous wastes. Given the complexdistributed, used, or dispos&tHowever, EPA

ity of DOT and EPA regulations, the potential for regulatory action under TSCA has been limited; reg-
confusion and inappropriate use of containers for ulations for polychlorinated biphenyls require spe-
transport is immense. However, the 1981 guidancecial markings on containers, equipment, articles, and
document has not been updated, and informationtransport vehicles.

distributed by EPA to small generators in 1985 did In addition to the designation of hazardous sub-

not cover DOT'’s transportation regulations. stances, CERCLA (or Superfund) and the Clean

The Toxic Substances Control Act (TSCA) pro- Water Act authorize EPA and the Coast Guard to
vides EPA with broad authority to regulate chemi- provide technical information and advice to emer-
cal substances and mixtures whose manufacturegency response personnel and to respond to severe
processing, distribution in commerce, use, or dis- transportation accidents (see chapter 5). Data on
posal may present an unreasonable risk of injuryaccidents involving hazardous substances and wastes
to health or the environmeliDne regulatory  are also collected by EPA (see chapter 2).

.8, Environmental Protection Agency, Hazardous Waste Trans-

portation Interface—Guidance Manual, prepared for the U.S. Depart-

ment of Transportation, PB82-182361 (Springfield, VA: National Tech- R

nical Information Service, November 1981). *15U.S.C. 2605(a)(3).
“15 U.S. C. 2601 %40 crr 761, Subpart C.
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Nuclear Regulatory Commission

NRC regulates the receipt, possession, use, and
transfer of byproduct source, and special nuclear
materials.” A Memorandum of Understandi ng be-
tween DOT and NRC identifies the responsibilities
of each agency. ® NRC sets standards for the de-
sign and performance of packages used to transport
high-level radioactive materials and conducts inspec-
tions of its licensees. Other NRC regulations require
advance notification to States of certain shipments
and provide for physical security measures. pot
has regulatory authority over the design and per-
formance of packages used to ship low-level radio-
active materials and transportation operations for
high-level materials including highway routing.
Chapter 3 contains a detailed examination of the
requirements for containers for transporting radio-
active materials.

Occupational Health and
Safety Administration

OSHA of the U.S. Department of Labor isre-
sponsible for safety and health in the workplace.
However, the Occupational Safety and Health Act
prohibits OSHA from acting where another Fed-
eral agency has aready exercised its regulatory au-
thority.” A Memorandum of Understanding be-
tween DOT and OSHA delineates those areas in
which DOT has exercised its authority. Transpor-
tation presents two major regulatory areas of con-
cern—vehicle operator safety and the protection of
workers handling packages containing hazardous
materials at shipping or transfer facilities. DOT has
established requirements for vehicle operators, so
OSHA has not taken any regulatory action. OSHA
has generally accepted DOT's packaging rules, al-
though there have been instances where packages
meeting DOT transport requwements could not be
handled in the workplace.”

“"The Nuclear Regulatory Commission authority is derived from the
Atomic Energy Act of 1954, 42 U.S.C. 2011.

*44 F.R. 38690, July 2, 1979.

#29U.S.C. 653 (b)(l).

“"See the Occupational Safety and Health Administration (OSHA)
regulations for container and portable tank storage (29 CFR
1910. lo). The OSHA regulations require use of U.S. Department
of Transportation (DOT) approved metal containers and portable tanks
for flammable or combustible liquids; these requirements were based
on National Fire Protection Association (NFPA) standards. However,
DOT permits the use of fiber and plastic containers for certain flam-

OSHA aso requires chemical manufacturers and
importersto develop or obtain Material Safety Data
Sheets (MSDSs) for hazardous substances and to la-
bel containers that are used in or leave the work-
place in a mgnner that does not conflict with DOT
regulations. ~ Although the contents of mspss
vary, they can provide basic information about haz-
ardous materials present in a State or locality; how-
ever, they rarely provide any transportation-related
information.

Interstate Commerce Commission

The regulatory role of ICC has been limited since
the establishment of DOT. ICC requires carriers of
hazardous materials to publish rates.” In addition,
ICC is required to investigate whether safe and ade-
quate service, equipment, and facilities are provided
by carriers subJ ect to ICC jurisdiction.” Common
and contract motor carriers of hazardous materials
must obtain | CC operating authority, although safe-
ty ratings for certifications are provided by BMCS.
The safety rating is based on a number of factors
including violations over the past 5 years, discov-
ered by BMCS during safety management audits,
and driver equipment compliance reviews; the car-
rier'simprovement or lack thereof during the same
time period; and the carrier’s accident record. While
BMCS currently has information stored in a com-
puterized database on more than 200,000 interstate
carriers and 25,000 hazardous materials shippers, less
than 15 percent of the entries contain sufficient in-
formation for providing initial safety ratings.

Department of Energy

Under the provisions of the Nuclear Waste pol-
icy Act (NWPA) of 1982, DOE acquired responsi-
bility for high-level nuclear waste movement, stor-
age, and disposal. DOE will be responsible for

mable materials. NFPA has amended their standards to conform to
DOT regulations, but OSHA has not yet changed its regulation. How-
ever, industry has been advised that any approved DOT container is
acceptable.

1159 CFR 19101200 Th,Occupational Safety and Health Adm~n-
istration (OSHA) standard also requires employers in the manufac-
turing sector to develop written hazard communication programs to
inform and train workers about hazardous substances. OSHA s con-
sidering the expansion of this standard to include employees in other
Industrial sectors.

249 U.S.C. 10702 and 10761.

9.8, 11101
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moving the Waste from utility reactor sites to a geo-
logic repository, targeted for completion in 1998, or
a monitored retrievable storage facility if one is ap-
proved by Congress. DOE is authorized by DOT
1O approve packaging and certain operational aspects
of its own research, defense, and contractor ship-
ments, provided that DOE complies with NRC
standards and employs procedures equivalent to
those of NRC in the container certification proc-
ess, 104 In the past, DOE has often chosen to use
procedures equivalent to but not identical to NRC
regulations for its shipments; however, DOE has in-
dicated that all NWPA shipments will be conducted
in accordance with NRC and DOT regulations.™
Chapter 3 provides more information on the NWPA
shipments.

Department of Defense

DOD transports many hazardous materials. When
government contractors or other commercial par-
ties transport DOD materials, DOT and NRC reg-

1449 CFR 173.7.

105 Memorandum of Understanding between the Research and Spe-

cial Programs Administration of the U.S. Department of Transporta-
tion and the Office of Civilian Radioactive Waste Management of the
U.S. Department of Energy for the Transportation of Radioactive Ma-
terials Under the Nuclear Waste Policy Act, September 1985.

ulations apply. Shipments undertaken by DOD it-
self, however, are subject to their own requirements,
which are similar to those developed by DOT and
NRC.”DOD requirements and operations were
not reviewed for this study.

National Transportation Safety Board

NTSB was created in 1966 as an arm of the De-
partment of Transportation. A 1975 legidlative ac-
tion made NTSB an independent agency that re-
ports directly to Congress. NTSB has a hazardous
materials branch that investigates accidents for all
modes and determines the probable cause. In addi-
tion, NTSB has conducted studies on topics such
as hazardous materials regulatory compliance, risk
anaysis, raillroad yard safety, and hazard classifica-
tion. Although NTSB is not a regulatory agency,
its recommendations have influenced DOT programs.

1%).S. Department of Defense regulations are recognized by the Re-
search and Special Programs Administration. See 49 CFR 173.7 and
177.806.

STATE AND LOCAL REGULATION

Evolution of State Programs

The entry of State governments into the field of
hazardous materials transportation safety began in
earnest in the early 1970s. A series of episodes in-
volving radioactive materials prompted States to call
for more vigorous efforts to monitor and control the
shipment of hazardous materials. Since it was appar-
ent that the resources committed by the Federal
Government to police shipments of radioactive ma-
terial—much less other, more common, forms of haz-
ardous materials—were limited, the States began to
seek ways to develop inspection and enforcement
capabilities. The task was formidable since States
then had virtually no organizational structure, le-
gal authority, or personnel with specialized compe-
tence in the area of hazardous materials control.

In 1973, DOT and NRC's predecessor, the Atomic
Energy Commission, undertook a program in co-
operation with nine States to collect data on the
amount and type of radioactive materia originat-
ing in and passing through selected locations. This
effort, known as the State Surveillance of Radio-
active Materias Transportation (SSRMT) program,
was directed at determining the magnitude of the
problem posed by radioactive materials and the de-
gree of regulatory noncompliance by shippers and
carriers. The SSRMT study identified needed im-
provements in data collection, recordkeeping, and
enforcement and pointed to the need to strengthen
State-level prevention and enforcement mechanisms
for al types of hazardous materials. SSRMT find-
ings thus helped form the basis for a more substan-
tial Federal program to aid in the development of
State hazardous materials safety programs.
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State Hazardous Materials Enforcement
Development Program

Shortly after the SSRMT study was completed,
responsibility for administering Federal-State coop-
erative programs was transferred to RSPA. Under
RSPA, the programs were broadened to include all
classes of hazardous materials, and emphasis shifted
from data collection to regulatory enforcement, espe-
cidly development of State organizations that could
assume a greater share of inspection and enforce-
ment functions.”

In 1981, RSPA initiated the State Hazardous Ma-
terials Enforcement Development (SHMED) pro-
gram, designed to assist States in the enforcement
of hazardous materials safety standards and regula-
tions, primarily those pertaining to highway trans-
portation. SHMED had two objectives: 1) decreas-
ing the number of hazardous materials transpor-
tation accidents by strengthening State enforcement
capabilities, and 2) promoting uniformity in State
hazardous materials safety regulations and enforce-
ment procedures. The SHMED program offered par-
ticipating States contracts to conduct a three-phase
program. The first phase, funded at a maximum of
$20,000 per State, concentrated on data gathering,
passage of enabling legislation, and adoption of Fed-
era regulations. The second phase had a funding
limit of $40,000 and required States to develop and
implement an inspection program. In the third
phase, with funding of up to $60,000, States had
to establish enforcement procedures. In al, 25 States
have participated in SHMED (see figure 4-6).

Compared to most Federal-State programs, SHMED
is small. The 1984 budget was $1.1 million, and over-
al expenditures through 1986, when the program
expires, will amount to just over $3 million. None-
theless, it has had a significant influence in shap-
ing State enforcement programs and in defining
what constitutes an effective program. While some
States, such as New Jersey, have established enforce-
ment programs without SHMED support, the ma-
jority of existing State programs have had SHMED
funding. Indeed, New Jersey enforcement officers par-
ticipated in Maryland SHMED training programs.

lovstephenN,Salomon, State Surveillance of Radioactive Materi-

als Transportation: Final Report, NUREG-1015 (Washington, DC: U.S.
Nuclear Regulatory Commission, Office of State Programs, 1984).

Motor Carrier Safety Assistance Program

When the SHMED program ends this year, Fed-
eral support of State multimodal hazardous mate-
rials enforcement capabilities will diminish, and
there will be no programs specifically targeted to haz-
ardous materials transportation by rail, water, and
air. However, Federal funds for State inspection and
regulatory enforcement on the highways will be
available through MCSAP, authorized under the
Surface Transportation Assistance Act of 1982.'08

The MCSAP grant program, administered by
BMCS, is designed to improve State capabilities to
enforce motor carrier safety regulations and to en-
able States to increase safety inspections of intrastate
and interstate commercial vehiclesin terminals and
along roadsides. The development of an accurate
database on compliance with safety regulations is
a secondary goal of MCSAP, and funds may be used
for data collection, storage, and analysis. The act
specificaly indicates that MCSAP may apply to en-
forcement of rules pertaining to vehicles used to
transport hazardous commodities. Figure 4-7 shows
the States participating in MCSAP.

Under MCSAP, States may apply for two types
of grants. Development grants, available for a max-
imum of 3 years, provide funding for States need-
ing to establish or substantially modify an enforce-
ment program. Implementation grants provide
finding for States ready to initiate or enhance estab-
lished enforcement programs. To qualify for anim-
plementation grant, a State must:

- agree to adopt and enforce the Federal Motor
Carrier Safety Regulations (49 CFR 390-399) in-
cluding highway-related portions of the Federa
Hazardous Materials Regulations (49 CFR 171-
173 and 177-178) or compatible State rules, reg-
ulations, standards, and orders applicable to
motor carrier safety;

- submit an enforcement and safety program plan
and designate a lead agency for administering
the plan;

- agree to devote adequate resources to adminis-
tration of the program and enforcement of rules,
regulations, standards, and orders; and

'%¥pyblic Law 97-424. Motor Carrier Safety Assistance Program

grant regulations are spelled out in 49 CFR 350.
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Figure 4-6.—States Participating in the State Hazardous Materials Enforcement Development Program

Key:

States not participating in the State Hazardous Materials
Enforcement Development (SHMED) program.

SOURCE: Office of Technology Assessment.

States participating in the State Hazardous Materials
Enforcement Development (SHMED) program. I . I

have established statutory authority to regulate
private and for-hire motor carriers and provide
for right of entry into vehicles and facilities.

MCSAP is financed through the Highway Trust
Fund under a 5-year authorization: $10 million was
authorized for fiscal year 1984, and $10 million was
to be added each year up to a maximum of $50 mil-
lion by fiscal year 1988. The Federal grants were to
be matched by States on an 80:20 basis. To date,
actual appropriations have been significantly lower.
The projected total amount of development and im-
plementation grants under MCSAP is estimated to
be $13 million for 1985; approximately $17.4 mil-

lion is authorized for 1986."” However, the Secre-
tary of Transportation has requested that the $50
million maximum funding level for MCSAP be au-
thorized in fiscal year 1987.

State officials committed to expanding hazardous
materials enforcement have expressed concern that
MCSAP gives priority to genera motor carrier safety
programs and that hazardous materials enforcement
activities—especially those for nonhighway modes—

19Gary Curtis, Chief, Operations Division, Bureau of Motor Car-

rier Safety, personal communication, Feb. 13, 1986.
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Figure 4=7.—States Participating in the Motor Carrier Safety Assistance Program

/) :
vrs Q D

Key:
States participating in the Motor Carrier Safety Assistance
Program (M CSAP).
States not participating in the Motor Carrier Safety Assistance
Program (MCSAP).

SOURCE: Office of Technology Assessment.

are being slighted. Since MCSAP funds are re-
stricted to highway safety purposes, the broader
question arises of how States are to develop or im-
prove inspection, regulation, and enforcement for
other modes of transportation, because no similar
Federal programs exist for water, rail, or air. Par-
ticular concern has been expressed by States with
high concentrations of nonhighway hazardous ma-
terials shipments. In an effort to continue the work
begun under the SHMED program, RSPA and
BMCS recently sponsored four regional conferences,
referred to as the Cooperative Hazardous Materi-
as Enforcement Development Program, to help
States promote uniform enforcement practices.

Commercial Vehicle Safety Alliance

In an initiative independent of the Federal Gov-
ernment, 26 States and the Canadian Provinces of
Alberta and British Columbia have become mem-
bers of the Commercial Vehicle Safety Alliance
(CVSA), formed in 1980. Created under the leader-
ship of California, Idaho, Oregon, and Washing-
ton, CVSA seeks to foster interstate cooperation
in establishing uniform safety inspection standards
for trucks. Under the terms of the aliance, mem-
bers agree to use common inspection standards and
out-of-service criteria and to honor the inspections
of other jurisdictions. In this way, CVSA hopes to
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secure greater acceptance of motor carrier inspec-
tion programs by the trucking industry and to re-
duce delays caused by duplicative inspections of in-
terstate truck shipments.

CVSA ingpection standards and procedures have
been developed in cooperation with BMCS and
RSPA. The inspection process concentrates on the
critical items (brakes, steering, tires, wheels, couplers,
and suspension) most frequently identified as causes
of truck accidents. In addition, the driver’s qualifi-
cations and log book are checked. CVSA has re-
cently added hazardous materials inspection stand-
ards and out-of-service criteria to its procedures. On
passing inspection in a CVSA jurisdiction, the ve-
hicle receives a deca valid for 3 months allowing
it to travel through member States without further
inspection unless a visible or audible defect is de-
tected. Reciprocity, uniformity, and consistency are
the key concepts of the alliance.

A CVSA associate membership program has re-
cently been formed through which industry mem-
bers serve in an advisory and nonvoting capacity
to contribute their views, experience, and concerns.
Since many of the States participating in CVSA are
involved in SHMED and MCSAP as well, State
agencies and personnel are developing a nationwide
program of State-level hazardous materials transpor-
tation inspection and enforcement capability. The
three organizations now hold joint national and re-
giona meetings. CVSA sees its role as providing
alink between Federal and State agencies respon-
sible for motor carrier and hazardous materials in-
spection and enforcement.

Current State and Local Activities

A condition of State participation in MCSAP is
passage of legislation adopting Federal motor car-
rier safety regulations and those portions of Federal
hazardous materials regulations pertaining to high-
way shipments. MCSAP also requires States to con-
duct inspections of both intrastate and interstate
motor carriers. As of August 1985, al but two States
had adopted 49 CFR wholly or in part; however,
legal processes allowing extension of 49 CFR to in-
trastate motor carriage have only just begun in many
States.

Despite this strong encouragement for uniform
regulations and enforcement policies, great regula-

tory variation remains from State to State. Familiar-
ity with numerous State laws is thus a necessity for
interstate carriers, and development of nationally
standardized training is difficult. Some States exempt
specific commodities, such as agricultural fertilizers,
others exclude private carriers from regulation. In
[llinois, hazardous materials regulations apply only
to quantities that require placarding by Federal law,
while in South Dakota, shipments of flanmable and
combustible liquids are exempt. " According to a
1985 survey of 47 States, 46 States indicated that
they regulate common and contract carriers, while
only 43 said that private carriers are regulated.
Moreover, the extent to which intrastate shipments
of hazardous materials are regulated also varies. For
example, some jurisdictions have established more
stringent container requirements for intrastate trans-
port, while in others, second- or third-hand cargo
tanks that no longer meet Federal standards may
be used. **

Restrictive State and local legidlation is frequently
passed in an attempt to regulate the transportation
of hazardous materials perceived as posing a high
risk to public safety. Many of these laws establish
requirements in areas not presently covered by Fed-
era regulations; others are enacted because State
and local governments believe that existing Federa
requirements are inadequate. A recent DOE report
identified 513 State and local laws that affect the
trangportation of radioactive and other hazardous
materials. * Moreover, faced with increasing re-

1y 5. Department of Transportation, Materials Transportation Bu-

reau, ‘& ate Hazardous Materials Enforcement Development (SHMED)
Programn Workshop Proceedings,” unpublished typescript, 1983, pp.
121 and 183.

11(], S.Departmentof Transportation, Research and Special pro-
grams Administration, “State Hazardous Materials Enforcement and
Development (SHMED) Hazardous Materials Survey,” unpublished
typescript, Sept.30,1985. )

112New York City regulations require the use of steel cargo tanks for
shipments of flammable materials; Federal regulations permit the use
of steel or aluminum. New York City Fire Department Directive 7-74,
Mar. 23,1984, and revisions. Ch. 3 contains  additional information
oncargo tanks.

“N.P.Knox, et a., Transportation of Radioactive and Hazardous
Materials: A Summary of State and Local Legislative Requirements
for the Period Ending December 31,1984, ORNL/TM-9563 (Oak Ridge,
TN: U.S. Department of Energy, September 1985). Thetypes of re-
quirements identified by the survey include transport approvals, con-
ditional bans on transportation, documentation, escorts, Federal/State
compliance, legal and financial requirements, notification, permits, pla-
carding, transport prohibitions, routing restrictions, and vehicle speci-
fications. Most State and local laws apply to highway and rail ship-
ments; however, several address ports and one deals with air transport.
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sponsibilities for the enforcement of hazardous ma-
terials regulations and emergency response activi-
ties and a general trend of decreasing Federal
financial support, some State and local governments
have turned to permit, licensing, and registration
fees to help cover the costs of their programs. Un-
like States, local governments do not receive Fed-
eral grants for enforcement programs and must rely
on alternate sources of funding.

Bridge, tunnel, and turnpike authorities also estab-
lish regulations governing shipments of hazardous
materials. The potential catastrophic consequences
of an accident inside atunnel or on a bridge under-
score the need for safety precautions and emergency
response planning. A recent survey conducted by
the International Bridge, Tunnel, and Turnpike As-
sociation found that the three primary concerns of
their U.S. members are: having appropriate incident
response systems, obtaining information on move-
ments of hazardous materials, and adequate indem-
nification including loss of revenue coverage. ™ Re-
quirements imposed by transportation facilities often
include prenotification, escorts, and prohibitions
against shipments of certain materias such as flam-
mable gases.

Licensing, Registration, and Permits

Licensing, registration, and permit requirements
enable State and local governments to monitor and
obtain information from shippers and carriers oper-
ating within their jurisdictions. The three terms—
permit, license, and registration—are used to de-
scribe a variety of programs in different jurisdictions.
However, a general distinction can be made between
registration programs designed to identify shippers
and carriers and permitting or licensing programs,
usually intended to obtain assurances of fitness and
more detailed information about company opera-
tions. Fees from such programs are often used to
cover only the administrative costs of processing ap-
plication forms; however, they are also used to gen-
erate funds for emergency response and enforcement
activities.

"International Bridge, Tunnel, and Turnpike Association, “Haz-
ardous Materials Transportation Survey Results, ” unpublished type-
script, June 8,1984.

State and local requirements vary; some focus on
specific types of hazardous materials, while others
are broader in scope. Information requested from
shippers and carriers may include the types of ma-
terials they handle, origins and destinations of ship-
ments, routes followed, miles covered in a given year,
proof of insurance coverage, vehicle inspection dates,
and drivers employed. There are also differencesin
the period of time covered by a permit and the fees
levied. For example, 34 States require transport com-
panies carrying hazardous wastes to register and pay
afee on a per vehicle or per company basis.” Fees
imposed range from a low of $3 up to $500 and may
be good for one trip only or for aslong as a year.
Some States also require specia driver training or
certification, vehicle registration and inspection, and
proof of liability insurance. Table 4-7 summarizes
State hazardous waste permit requirements.

Local jurisdictions may also require separate per-
mits for carriers operating within their boundaries.
Denver requires carriers of hazardous materials (ex-
cept radioactive materials, and diesel and gasoline
fuel in quantities under 111 gallons) to obtain an-
nual permits by mail. Fees are assessed based on the
number of trucks in a carrier’s fleet; they range from
$50 per year for a fleet of 1 or 2 trucks to $600 per
year for 500 or more trucks. A description of the
material to be transported (based on historical in-
formation), proof of liability insurance as required
by Federal regulations (49 CFR 397.9), and acknowl-
edgment of the routes designated by the city for
hazardous materials shipments must be submitted.
Funds generated are used to support the city’s haz-
ardous materials transportation enforcement activ-
ities and administration of the permit program. ’16

Data obtained through permit, licensing, or regis-
tration requirements may be used to target enforce-
ment activities, plan emergency response programs,
or develop regulations. For example, emergency re-
sponse personnel would use data on the types of
materials they are likely to encounter to develop

15U.S. Congress, Office of Technology Assessment, Transportation
of Hazardous Materials: Sate and Local Activities, OTA-SET-301
(Washington, DC: U.S. Government Printing Office, March 1986).

U6 Article V1 of Chapter 22, Denver Municipal Code; and Tony
Massaro, Office of Environmental Affairs, City and County of Den-
ver, personal communication, Feb. 11, 1986.
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appropriate training programs. Driver or carrier in-
formation is important to enforcement officials for
identifying individuals or firms with poor perform-
ance records. Regulatory agencies interested in pro-
viding industry with information on new or amended
regulations must know the location of shippers and
carriers of hazardous materials. AN example of a
strong State program, described in box 4A, is Cali-
fornia’slicensing and computerized statewide data-
base and information system.

Proliferation of State and local licensing, registra-
tion, and permit requirements, usually applicable
to trucks, can pose hardships for carriers. Aside from
the impact of a requirement within the regulating
State, transporters are concerned about the cumu-
lative economic impact of these requirements and
particularly about permits or licenses that must be
obtained per vehicle or per trip. The latter can in-
crease trangit time. One carrier noted that, in or-
der to ensure that his driver was completely prepared
to transport a load of hazardous wastes from Geor-
giato Wisconsin, he had to telephone every State

along the route, sometimes calling as many as four
or five agencies within a State, before he was fully
apprised of al the requirements. *17 Many trucking
company officials believe that adoption of special
requirements by different States impedes interstate
commerce and is inconsistent with the HMTA, and
have taken legal action. These court cases are de-
scribed later in this chapter.

Notification

Notification requirements have been established
by numerous local governments; transportation fa-
cilities, such as bridge and tunnel authorities; and
States. A study conducted by Battelle Memorial In-
ditute for DOT identified 136 notification laws per-
taining to hazardous materials transportation.™”

Reported at th, U.S, Congress, Office of Technology Assessment,
Workshop on State and Local Activities, May 30, 1985.

18Battelle Columbus Laboratories, Assessment of Sate and Local
Notification Requirements for Transportation of Radioactive and Other
Hazardous Materials (Columbus, OH: Jan. 11, 1985).
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The vast mgjority of these apply to trucks; a few
apply to rail. Notification requirements, as defined
by the study, include notification prior to shipments,
periodic summaries, and reports on individual ship-
ments filed after a trip. Prenotification is required
by 23 State and 77 local regulations; 14 call for peri-
odic reporting and 22 concern individua trip re-
ports. Transportation facilities amost universaly re-
quire some type of prenctification to arrange for
escorts and notify emergency response agencies,
these requirements focus on radioactive materials
in addition to other hazardous materials, such as
explosives and flammable materials. States and mu-
nicipalities have tended to regulate spent fuel or
high-level radioactive wastes, athough some also in-
clude other radioactive materials. Table 4-8 lists
State and local notification laws and the types of
hazardous materials covered.

The Battelle study found that State and local gov-
ernments typically give two reasons for enacting no-
tification requirements: to provide data for planning
(including better routing and safety regulations), and
to improve emergency response. However, lack of
enforcement of notification regulations means that
there is little reason for shippers and carriers to com-
ply, and several local agencies were found to be un-
aware of the notification laws they were supposed
to enforce. Some community officials reported that
they have never received a notification, even though
it isrequired by local ordinance. The Battelle study
observed that, while there are instances of conscien-
tious enforcement and data collection, many local
agencies charged with enforcing regulations on pre-
notification give the task relatively low priority.
Often when information is collected, it is smply filed
and not used for planning purposes.

Transporters are concerned that proliferation of
State and local notification regulations creates sched-
uling difficulties and increases paperwork and staff
needed to monitor requirements.

Hazardous Materials Driver’s Licenses

A recent insurance industry publication indicates
that one out every three tractor-trailers can be ex-
pected to crash in ayear.” While BMCS required
ments for motor carrier drivers include written

Insurance Institute for Highway Safety, “Big Trucks and Highway
Safety, " unpublished typescript, 1985, p. 1.

and road tests and a physical examination, the
written test is used as an instructional tool only
and a passing grade is not required. *20 Although
many States have established classified commercial
licenses, driversin 19 States are allowed to operate
large trucks with a general commercial license, and
driving a pick-up truck is very different from driv-
ing alarge cargo tanker.” Moreover, it is common
practice for many truck drivers, including those who
handle hazardous materials, to possess driver’s
licenses from more than one State to avoid multi-
pleviolationsin any given State. A 1980 investiga-
tion of drivers involved in large truck crashes by
NTSB found that 44 drivers held 63 licenses, had
98 suspensions, were involved in 104 previous
crashes, and had 456 traffic convictions.” In rec-
ognition of this situation, the American Trucking
Association (ATA) has urged Congress and DOT
to promote the implementation of a single license
by all States so that truck drivers may hold licenses
from their State of legal residence only. ATA has
also recommended that applicants for a truck
driver’s license be given written examinations and
road tests appl icable to the type of vehicle that will
be driven.”

Drivers transporting hazardous materials also
should understand the special hazards associated
with their cargo and the regulations governing such
shipments. Data collected by DOT indicate that 62
percent of all accidents involving hazardous mate-
rials are the result of human errors.” This statis-
tic underscores the importance of driver training as
an accident prevention tool. Under HM-164, DOT
requires drivers of vehicles carrying high-level radio-
active waste to undergo training. Driver training re-

120, CFR 391.35(b).

2[nsurance Institute for Highway Safety, oe. cit.,p-3-

122N ational Transportation Safety Board, Safety Effectiveness Evalu-
ation of Detection and Control of Unsafe | nterstate Commercial Driv-
ers, PB1980-162969 (Washington, DC: Feb. 15, 1980), P_p. 18-20.

1DThomas Do President and Chief Executive ‘officer, Amer-
ican Trucking Association, Statement Before the U.S. Senate, Com-
mittee on Commerce, Science and Transportation, Oct. 29, 1985. A
new National Transportation Safety Board report also calls for a licens-
ing system based on vehicle types. National Transportation Safety
Board, “Training, Licensing, and Qualification Standards for Drivers
of Heavy Trucks,” NTSB/SS-86/02, unpublished typescript, spring

986, ) )

‘2#Mark Abk,,it,and George List, “Hazardous Materials Transpor-
tation: Commodity Flow and Information Systems,” OTA contrac-
tor report, unpublished typescript, December 1985.
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Table 4.8..Commodities Covered by Notification Requirements, 1985

Spent fuel Other Other
and/or high- radioactive Hazardous hazardous
level waste materials wastes materials

state:
ATKANSAS . . . oo e e e X X
California. . .............. ... ... ... ... X e e e
Colorado . . ... e e X
Connecticut . .. ........... . X X
Florida............ ... ... ... ... ...... X X s
GEOIgIA . o v v e e X X X
HNOIS .« .« v e X
LOUISIANA . . o ot et e e e e X
X
X

Maine . . ... e X
Massachusetts . . . ..................... X
Michigan . .......... ... ... .. ... X X
MISSISSIPPI .+« v oo X X s
Nevada .............ccoiiiiiiiinnenn.. X X
New Hampshire . .. ... ... s e X
NewJdersey..............ciiiin... X
NewMeXxiCo . . .......cvvieiiiinn.. X X e e
X
X

North Carolina . . ......... .. X e e
(@ =T oo P X
Rhodelsland . ........................ X

South Carolina . ....................... X

TeNNesSSee . .. ... X s e
Vermont. ............ .. X

Virginia . ... ..o X

Local
Chickaswa, AL . . .. ..o e e e e X
PhoenixX, AZ . . .. .. e e e X X
TeMPE, AZ.eeii o e e e e e X
Tucson, AZ . ... X X
MorroBay,CA .. ... .. .. X X
New London, CT . ......... ... X X
Garden City, GA.. . . ... ... . B X e
B X
X X

Lawrence,KS . ........................ B X .. o o0 oo
Covington, KY . ... ...
Kenner LA . .. .. e e e X
KentCounty, MD .. ....................
Prince George’'s County, MD . . ... .......
Newton, MA . ... ... ... ... .. ... . ... ...,
Ypsilanti, M. .. ... ...
Missouli, MT . . .. ... ... . ...
Binghamton, NY. .. ....................
Geneva, NY .. ... ..
Ithaca, NY .. ......... ... . ...
Jefferson County, NY . .................
New York, NY . . .......... ... ..........
Rockland County, NY . .. ...............
St Lawrence County, NY . . .............
Syracuse, NY . ... ...
Tompkins County, NY . . . ...............
Vestal NY ... ...
Yates County, NY . . ...................
Facilities:

Golden Gate Bridge, CA . ... ............
Delaware Memorial Bridge, DE . . .. ... ...
Francis Scott Key Bridge, MD. . . ... ... ..
Harry W. Nice Memorial Bridge, MD . . . . .
John F. Kennedy Memorial Highway, MD.

XX XXX XXX XXX X m>x XX

X X X X X
> X X X X
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Table 4-8.—Commodities Covered by Notification Requirements,
1985-Continued

Spent fuel Other Other
and/or high- radioactive Hazardous hazardous
level waste materials

wastes materials

Susquehanna River Bridge, MD. . . .. ... ..
William Preston Lane, Jr.

Memorial Bidge, MD . . . . . . . . ...
Massachusetts Turnpike Authority, MA. . .
Blue Water Bridge, ML . . .. .............
Mackinac Bridge, MI . . . ................
Garden State Parkway, NJ . .. ...........
Newark International Airport, NJ . . ... ...
New Jersey Turnpike, NJ , . . ............
Bayonne Bridge, NY .. .................
George Washington Bridge:

Expressway, NY . ....................

Lower Level, NY. . ...................

UpperLevel, NY . ....................
Geothals Bridge, NY .. .................
Holland Tunnel, NY . ...................
Kennedy International Airport, NY . . ... ..
La Guardia Airport, NY . . . ..............
Lincoln Tunnel, NY . . ..................

X X X
X X X
X X
B B . X
X X X
X X
X X X
X X X
X X X
B X
B X
X X X
X X X
B X
X X X
X X X
B X

NOTE: X= existing; B= bans on transportation.
SOURCE: Battelle Human Affairs Research Center.

quirements have also been established by DOT for
carriers of flammable cryogenic liquids. One carrier
specializing in radioactive materials transport indic-
ated to OTA that drivers employed by his firm who
haul hazardous materials have better safety records
than other drivers.” Some carrier associations, in-
surance industry representatives, State motor vehicle
administrators and enforcement personnel, and the
National Hazardous Materials Transportation Advi-
sory Committee have voiced strong support for a
national hazardous materials driver’'s license requir-
ing special training and testing. Driver training
would emphasize how to handle hazardous materi-
as and respond to accidents. In addition, some large
shippers and afew carriers have established special
training courses for their drivers; examples of these
programs are described in chapter 3.

Severd States have already established specia cer-
tification requirements for drivers of vehicles used
to transport hazardous wastes. (See table 4-7.) Cali-
fornia recently passed legislation requiring special

‘ZSCharlesMayer,Vice president, Nuclear and Hazardous Materi-

als Division, Tri-State Motor Transit Co., in U.S. Congress, Office
of Technology Assessment, “Transcript of Proceedings—Transporta-
tion of Hazardous Materials Advisory Panel Meeting,” unpublished
typescript, Jan. 31, 1986.

certification for drivers of vehicles hauling hazard-
ous materials, including hazardous wastes.™ Cer-
tification requirements include a medical examina-
tion and a written test on applicable Federa and
State laws and regulations for the transportation of
hazardous materials and safe driving practices. A
certificate of training issued by an employer of a
driver may be submitted in lieu of the written test.
The California Highway Patrol and the Department
of Motor Vehicles are presently developing train-
ing regulations for drivers.

In addition to driver training and licensing, there
is aso aneed for improved access to information
on driver and carrier performance on a nationwide
basis. While existing Federal databases, described
in chapter 2, record data on violations and acci-
dents, they would be more useful if they were in-
terfaced and made accessible to State enforcement
personnel. The SAFETYNET Program, being de-
veloped by FHWA, and the National Driver's Regis-
try, being developed by the National Highway Traf-
fic Safet, Administration, will help, but their full
implementation is at least a decade away.

28California Senate Bill No. 895, ch. 667, Statutes of 1984. Amend-
ments to the California law are presently under consideration.
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Routing Requirements

Routing is an important tool for local governments
for preventing or reducing the consequences of haz-
ardous materials accidents, and increasing numbers
of cities, counties, and townships are adopting or-
dinances requiring hazardous materials carriers to
use designated routes. Carefully made routing de-
cisions restrict hazardous materials shipments to the
safest routes, often Interstate highways and beltways,
providing a low cost prevention measure that local
police can enforce without additional equipment or
training. On the other hand, routing requirements
may lengthen and complicate trips for truckers, and
sometimes bring local governments into conflict with
each other or with Federal regulations governing in-
terstate commerce. The trucking industry has chal-
lenged some local routing ordinances, claiming that
they interfere with interstate commerce (see discus-
sion below).

Two Federd regulations pertaining to the rout-
ing of hazardous materials were described earlier in
this chapter. The first is a general statement direct-
ing drivers of vehicles carrying nonradioactive haz-
ardous materials to use routes avoiding heavily pop-
ulated areas and tunnels, narrow streets, or
dleys.’” The second regulation, referred to as
DOT Docket HM-164, applies to shipments of radio-
active materials. The first part of the regulation re-
quires carriers of all radioactive materials to oper-
ate on routes that minimize radiological risk. The
second part applies only to highway route controlled
quantities of radioactive materials, such as spent nu-
clear fuel; it requires the use of Interstate highways
and beltways or State-designated alternate routes.

To assist States and communities with the desig-
nation of routes for both radioactive and nonradio-
active shipments of hazardous materials, DOT pub-
lished two guidance documents. Both publications

12749 CFR 397.9(a). In 1977, the Bureau of Motor Carrier Safety Pro
vided an interpretation of this provision stating:

Section 397.9(a) is not meant to preclude the use of expressways oOr ma-
jor thoroughfares to make deliveries within a populated area. In many
instances, a more circuitous route may present greater hazards dueton-
creased exposure. However, in those situations where a vehicle is passin,
through a populated or congested area, use of a beltway or other bypass
could be considered the appropriate route, regardless of the additional
economic burden.

42 F.R. 60088, Nov. 23, 1977. - _
11849 CFR 177.825. Highway route controlled quantities are defined

in 49 CFR 173.403(1).

underscore the importance of involving a broad
spectrum of communit and industry members and
neighboring Jurlsd|ct|0ns in the route selection proc-
ess. This approach encourages States and localities
to: tap the knowledge and resources of persons and
organizations experienced in the transportation of
hazardous materials, identif, the scope and objec-
tives of arouting assessment at the outset, and de-
termine whether and how to weight subjective fac-
tors in the routing analysis. It also provides a forum
for addressing related safety issues such as vehicle
inspections and emergency response capabilities. A
1983 demonstration program in Portland, Oregon,

which successfull, tested the DOT guidelines for
nonradioactive materials, concluded that participa-
tion b, all affected parties earl, in the plannin, proc-
ess increases the likelihood of consensus as to which
routes are safest.  See chapter 2 for a description
of data-collection activities related to routing as-
sessments.

Nonradioactive Materials—The nonradioactive
materials guidelines include procedures for analyz-
ing risks associated W|th the use of aternative routes
within a jurisdiction.” The risk assessment is based
on the probabilit,of a hazardous materials accident
and the consequences of such an accident measured
in terms of the population and/or propert, located
inside the potential accident impact zone. ™ Other

1BCiey of Portland, Oregon, offic,of Emergenc, Management, Haz-

ardous Materials Highway Routing Study (Washington, DC: U.S. De-
partment of Transportation, 1984), p. 48. The Portland experience is
summarized in U.S. Congress, Office of Technology Assessment, Trans-
portation of Hazardous Materials: State and Local Activities, op. cit.,
pp. 34-35.

'%E ]. Barber and L.K.Hildebrand, Peat, Marwick, Mitchell, & Co.,
Guidelines for Applying Criteria To Designate Routes for Transport-
ing Hazardous Materials, Implementation Package FHW A-IP-80-20
(Washington, DC: U.S. Department of Transportation, 1980).

Blin 1985, the Ohio-Kentucky-Indiana (OKI) Regional Council of
Governments discovered an error in the calculation of the population
consequence factor. The U.S. Department of Transportation (DOT)
acknowledged the error (“population density” for a route segment should
have been used instead of “population”), notin,that it does distort
route analysis and that it only becomes apparent when route segment
lengths are extremely disparate. S.C. Chu, DOT, Research and Spe-
cia Programs Administration, letter to A.H.Hessling, Executive Di-
rector, OKI Council of Governments, May 3, 1985. Another recent
application of the DOT guidelines in Dallas-Fort Worth recognized this
error and took into account the length of each link or route segment
in the estimation of the impact area. Dan Kessler, “Establishin,Haz-
ardous Materials Truck Routes for Shipments Through the Dallas-Fort
Worth Area,” in Transportation Research Board, “Proceedings From
the Conference on Recent Advances in Hazardous Materials Trans-
portation Research: An International Exchange,” unpublished type-
script, Nov. 10-13, 1985, pp. 443-464.
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U.S. Refuses to Forbid Trucking
Atomic Waste Through New York
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Routing of hazardous materials has been a controversial issue in many localities.



186 . Transportation of Hazardous Materials

factors, such as emergency response capabilities, and
proximity to sensitive ecological areas or populations
that may be unable to evacuate themselves, may be
applied when arisk analysis does not indicate that
one alternativeis clearly superior to the others. The
guidelines suggest that such factors be selected b,
consensus, reflecting community priorities.

A number of cities including Columbus, Denver,
and Boston, have established hazardous materials
routing restrictions based on the general routing pro-
vision of the Motor Carrier Safety Regulations.
The types of regulations enacted by these jurisdic-
tions include: restricting the use of certain roads,
prohibiting transportation and delivery during rush
hours, and specifying operating requirements.

However, reaching a regional consensus on rout-
ing is frequentl difficult, even when a broad com-
munity spectrum is consulted. Often, for example,
after acommunity routing risk assessment has been
completed, hazardous materials carriers are diverted
from central city routes onto surrounding road-
ways—usualy Interstate highways—that traverse less
populated areas. Since many suburban communi-
ties do not have specialized hazardous materials re-
sponse teams like their urban neighbors, they feel
particularly vulnerable to increased hazardous ma-
terials traffic and resist agreeing to such routing re-
quirements.

Since 1985, suburban townships in the Cincin-
nati region have opposed the city’s efforts to divert
through shipments from the Interstate highways
passing through the city onto outlying highways.
In contrast, Portland, Oregon, and neighboring
jurisdictions succeeded in establishing a regional
routing plan. The city enacted an ordinance ban-
ning hazardous materials shipments from a tunnel
that had been used frequently by trucks carrying
petroleum products from the city to other parts of
the State because fire officials determined that the
tunnel posed an unacceptabl, high risk. (Portland
also banned shipments from two grade-level rail
crossings.) To compensate for any additional risks

BSee, e.g., Columbus Codes, 1959, Chapter 2551: Article VI of
Chapter 22 of the Denver Municipal Code; and 46 F.R. 18921, Mar.
26, 1981, for a description of Boston’s regulations. The Boston regula-
tions have been challenged by the State and national trucking associ-
ations; the lawsuit is discussed later in this chapter.

posed by the rerouting decisions, the city of Port-
land and three adjoining counties revised their
mutual aid agreements to ensure that the affected
counties would have access to the city’s specialized
firefighting equipment.

Selecting routes within an urban jurisdiction may
aso be difficult. In Dallas-Fort Worth, a regional
routing assessment based on the DOT guidelines
found that the safest route through Dallas is the In-
terstate. However, a Dallas ordinance enacted in
1978 prohibits local hazardous materials vehicles
from using the elevated or depressed portions of the
Interstate, diverting shipments onto city arterials.
City, State, and regional officias are currently work-
ing together to resolve this conflict; options under
consideration include restricting the times when the
Interstate and city arterials can be used for trans-
porting hazardous materials and upgrading sections
of the Interstate highway.™

Radioactive Materials—The procedures estab-
lished by DOT for State officials interested in des-
ignating alternate routes for radioactive shipments
under HM-164 are somewhat different,” The ob-
jective of the route selection methodology presented
in the guidance document for radioactive materi-
asis to determine the route within a State to mini-
mize the radiological impacts. Routing agencies in
neighboring States are advised to work together, as
selected routes in each State must match preferred
routes in bordering States. The guidelines suggest
the formation of interstate or regional coalitions for
the selection of routes and note that States might
also enter into agreements designating, as portions of
preferred routes, ferry routes for the transport of mo-
tor vehicles on waters within their jurisdictions.

The methodolog, is based on the use of compara-
tive risk index figures, not actual risk figures. The
primary route selection factors identified by DOT
are the levels of radiation exposure from normal
transport, and the public health and economic (de-
contamination costs) risks associated with the ac-
cidental release of radioactive materials. Public

13D,n Kessler, North Central Texas Council of Governments, Ar-

lington, TX, personal communication, Mar, 11, 1986,

%U.S. Department of Transportation, Research and Special Pro-
grams Administration, Guidelines for Selecting Preferred Highway
Routes for High way Route Controlled Quantity Shipments of Radio-
active Materials, DOT/RSPA/MTB-84/22 (Washington, DC: June 1984
(originally published in June 1981)).
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health risks are determined by the frequency of se-
vere transportation accidents and the number of
people that could be affected by a release. A method
for determining the population within a potential
impact areais suggested. Secondary factors may be
used if a clear-cut choice does not emerge from evau-
ation of the primary factors or if unusua conditions
exist in the State that increase the importance of
one or more of the secondary factors.™ These fac-
tors include emergency response and evacuation ca-
pabilities, the location of special facilities, and traf-
fic fatality and injury rates. Procedures for comparing
secondary factors based on the use of arbitrary scal-
ing systems are also provided.

The guidelines have been used independently by
New York City and Connecticut to evaluate the
safety of shipping spent nuclear fuel from Long Is-
land on routes through the city and through Con-
necticut using a ferry to cross Long Island Sound.
The New Y ork City case, described in box 4B, pro-
vides an example of the difficulties that can be en-
countered when routing decisions are made with-
out interjurisdictional consultation.

Other State and Local Regulatory
Activities

A number of States and localities have passed two
other types of laws concerning their ability to col-
lect data and protect emergency responders from
ligbility.

Right-To-Know Laws.—Many States and munic-
ipalities have passed legidation, commonly referred
to as “right-to-know” laws, requiring the release of
information on the hazards associated with chemi-
cals produced or used in a given facility. (Chapter
2 discusses fixed facility inventories that have been
conducted by communities.) These laws have been
adopted because some manufacturers have been un-
willing to comply with requests for information due
to concerns about protecting trade secrets or other
information considered to be proprietary.

The majority of State right-to-know laws address
both community and employee access to informa-
tion about workplace hazards. Table 4-9 lists the
States that have passed such laws. The provisions

* Ibid, p. 7.

Table 4-9.-State RIght-to-Know Laws, 1985

Community Worker

State provisions provisions
Alabama. . ............... ... .. ..... X
Alaska . .......... .. ... .. .. .. ... ... X
ANZONA. . . . .
Arkansas . . ........ . X
California. . . ........... ... ... ...... X
Colorado . . . ... e
Connecticut . . . .......... X X
Delaware ............... X X
Florida................. X X
GEOGIA . . . v v vt ot e
Hawaii .. ...
Idaho . . . ... . e
linois . . ............... X X
Indiana . . ... ...
lowa................... X X
Kansas . . . . .o
Kentucky . . . . .o
Louisiana. . . ............ X X
Maine.................. X X
Maryland . . ............. X X
Massachusetts . . . ....... X X
Michigan . . ...... ... ... .. ... . ... .. X
Minnesota . .. .............. .. ..., X
MISSISSIPPI .« « v e
Missouri . ............... X ...
Montana. . .............. X X
Nebraska . ... ........ ... .
Nevada. . . ... ..
New Hampshire . . . ... ... X X

New Jersey . ............ X X

New MEXICO . . . . . .
New York'. .......... ... ... ....... X
North Carolina . .. ....... X X
North Dakota. . . ......... X X

Ohio . . o
Oklahoma . . . . .. ... .
Oregon................. X X
Pennsylvania. . . ......... X X
Rhode Island. . .. ........ X X
South Carolina . . .......... . .. i
South Dakota . . . ... ...
Tennessee . ............. X X
Texas..........covvun. X X

Utah . ...
Vermont................ X X
Virginia . . ..o
Washington . .. .......... X X
West Virginia . . . ........ X X
Wisconsin . . .......... . .. ... ... X
WYOMING . . o e

8Aithough New York has not passed community right-to-know regulations, in De-
cember 19S3, Governor Cuomo issued an executive order requiring the Depart.
ment of Environmental Conservation to inventory all toxic chemicals used,
stored, or disposed of in the State.

SOURCES: National Conference of State Legislatures, “State Hazardous Materi-
als Policy: Issues Raised by the Bhopal Incident,” State Legislative
Report, vol. 10, No. 1, January 19S5; personal communication with
Jan is Adkins (ad.), Right-To-Know News (Washington, DC: Thompson
Publishing Group, Oct. 22, 1985); and Department of Occupational
Safety, Health, and Social Security of AFL-CIO, list of State right-to-
know laws.
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agency.” New York City subsequently filed an administrative appeal with DOT. The city’s appeal contends that
no basis exists for the finding that a demonstration of exceptional circumstances is a necessary precondition
for a nonpreemption determination; that the city does not have recourse to a State routing agency because
all alternate routes go through Connecttcut, which has opposed the designatlon of alternate routes; that DOT
erred in failing to consider the city’s safety analysis; and that the rullng was inconsistent with prior statements
made by DOT.# DOT has requested public comments on the city’s appeal.

New York City has also indicated that it believes that existing statutory and regulatory procedures to re-

solve interjurisdictional conflicts are time-consuming and madequate The city urges that an amendment to
the HMTA divesting DOT of its authority to issue nonpreempuon dmmina&ons be considered by Congress.’?

750 F.R. 37308, Sept. 12, 1985.
850 F.R. 47321 -22, ‘Nov. 15, 1985.

¥Harvey W. Shultz, Commissioner, City of New York, De partment of Environmental Protection, personal
bers of the New York State Congressional Delegation have introduced bills in the 99th Congress that would

[ 1986, M
a?ﬁgﬁt?gr?gpgtrtt%rtl of hi%lg-’lengSrndioactm

materials through densely populated metropolitan areas. See H.R. 1105, introduced by Representative Mario Biaggi on Feb. 19, 1985, and H.R. 2938 intro.

duced by Representative Bill Green on July 9, 1985.

of these [aws are not uniform, either in terms of the
obligations placed on industry or in terms of the
types of hazardous materials covered. States have
also taken different approaches to exemptions ac-
cording to business size or quantities of materia in-
volved and the extent to which firms may protect
trade secrets. Increasing numbers of local govern-
ments are also enacting their own right-to-know
statutes.

The requirements of right-to-know laws most rele-
vant to hazardous materials planning and emergency
response include providing public access to infor-
mation on hazardous materials present in a local-
ity or State, conducting inventories or surveys,
establishing recordkeeping and exposure reporting
systems, and complying with container labeling reg-
ulations for workplaces. As described earlier in this
chapter, OSHA now requires chemical manufactur-
ers and importers to prepare MSDSs for all hazard-
ous materials produced or used. Some States and
localities specifically require that copies of MSDSs
be made available to a State agency or local fire chief
as part of their community right-to--know programs.

Good Samaritan Laws.—Governmental entities
and industry are concerned that they may be held
responsible for emergency response activities that
result in damages. Good Samaritan laws have been
enacted by at least 38 States to relieve the burden
of potential liability for persons who assist during

136

a hazardous material s transportation accident.
While most of these laws exclude gross negligence
or willful misconduct, many States have limited the
scope of liability protection in other ways. These
differences are significant as they may affect whether
and how emergency assistance is provided in a given
State.

Some laws specify that emergency response per-
sonnel who have received a certain level of train-
ing are not relieved from liability. Consequently,
members of specialy trained hazardous materials re-
sponse teams may not be covered by certain Good
Samaritan laws. In contrast, a number of statutes
provide immunity to individuals possessing certain
qualifications such as training or education. Further-
more, some laws require that unless assistance is re-
quested by a State or local official, persons who pro-
vide emergency assistance may not be extended
immunity from liability. Additional differences in
these laws include the types of hazardous materials
addressed (for instance, some are restricted to com-
pressed gases) and whether compensation is provided
to emergency responders.

1*See National Conference of State Legislatures, Hazardous Mate-
rials Transportation—A Legislator’s Guide (Washington, DC: Febru-
ar,1984), pp. 84-85 and app. F. Additional information was obtained
from a report on State Good Samaritan Statutes, prepared by Lawrence
W. Bierlein for the Chemical Manufacturers Association, Sept. 30, 1985.
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Regulatory Consistency

States and locdlities, responding to what they find
to be limitations of the Federal regulatory program,
have enacted their own laws and regulations. In-
terstate shippers and carriers, reacting to what they
feel are unreasonable burdens on interstate com-
merce, have asked Federa courts to preempt some
of these State and local requirements. DOT’s efforts
to resolve interjurisdictional conflicts have been fo-
cused on case-by-case advisory rulings that deter-
mine whether State and local requirements are con-
sistent with the HMTA and the hazardous materials
transportation regulations.

Preemption Under the HMTA

While Congress granted DOT a broad mandate
to regulate the transportation of hazardous materi-
als, aregulatory role for State and local governments
is preserved by Section 112 of the HMTA, in defer-
ence to their inherent powers to enact legidation
to protect the health, safety, and general welfare of
the public. However, the legidative history of Sec-
tion 112, although limited, indicates that Congress
intended to “ preclude a multiplicity of State and lo-
cal regulations and the potential for varying as well
as conflicting regulations in the area of hazardous
materials transportation. '’ * 37 Thus, while Section
112(a) preempts State or local requirements that are
inconsistent with the HMTA requirements or reg-
ulations issued under it, Section 112(13) provides that
an otherwise inconsistent State and local require-
ment may not be preempted if DOT determines that
it affords an equal or greater level of protection to
the public than Federal requirements and does not
unreasonably burden commerce. * The latter pro-
vision was included because Congress also realized
that certain exceptional circumstances might war-
rant more stringent State or local regulation.

Although the HMTA explicitly authorizes DOT
to issue preemption waivers under Section 112(b),
a similar delegation of authority is not made for
deciding inconsistency questions under Section
112(a). To provide aforum for resolving interjuris-
dictional conflicts under the HMTA, DOT estab-
lished procedures in 1976 alowing States, localities,

1373, snate, ReportNo. 93-1192, 93d Cong., 2d sess., 1974, PP-

37-38.
1849 U.S.C. 1811.

affected parties, and DOT itself to initiate an admin-
istrative ruling process to determine whether State
or local requirements are inconsistent. ** This ad-
ministrative process is advisory only and does not
preclude judicial review of a State or local require-
ment. Independent of the DOT procedures, a Fed-
eral court may be asked to decide whether a State
or local requirement is inconsistent and therefore
preempted under the HMTA or isinvalid under the
Commerce Clause of the U.S. Constitution.

The standards applied by DOT in determining
if a State or local requirement is inconsistent are
the same as those used by the courts in preemption
Cases.

. whether compliance with both the State or lo-
cal requirement and the HMTA is possible (the
dua compliance or direct conflict test), and

. the extent to which the State or local require-
ment is an obstacle to the accomplishment and
execution of the act and regul ations issued un-
der it (the obstacle test).

The latter test is applicable irrespective of whether
adirect conflict exists. The steps that must be fol-
lowed to obtain an inconsistency ruling are speci-
fied in figure 4-8.

DOT has indicated that there are “strong policy
reasons’ for an administrative review; the process
provides an opportunity to conduct a broader in-
quiry than one typically undertaken by a court, and
it allows for diverse comments because notices are
published in the Federal Register. A finding of
inconsistency under the DOT review process can
also serve as the basis for an application for a waiver
of preemption.

A waiver of preemption can be granted for an in-
consistent State or local requirement under the
HMTA if DOT finds that it affords an equal or
greater level of protection to the public than Fed-

1949 CFR 107.203t0 107.211. The regulations were originally pub-
lished on Sept. 9, 1976, 41 F.R. 38167. It should be noted that the
U.S. Department of Transportation’s administrative process does not
address Commerce Clause considerations; these are reviewed by the

coyrts.

L1148490:[{ 107.209(c).

"1U.S. Departments of Justice and of Transportation, Brief for the
Department of Transportation as Amicus Curiae, New Hampshire Mo-
tor Transport Association v. Flynn, U.S. Court of Appeals for the First
Circuit, No. 84-1226, November 1984, pp. 6-7.
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Figure 4=8.-Procedures for Inconsistency Rulings

A. Application and comments B. Processing C. Ruling
Applications must be submitted to RSPA may Initiate an investigation of The ruling Is a written statement
RSPA by States, political any statement in an application, containing the facts of the case and
subdivisions, or any affected person solicit and accept submissions. from the legal basis for the decision. it Is
requesting an inconsistency ruling. third persons relevant to'an. . served on the applicant, persons who
Application must specify the Federal application {and provide applicant - participated in the proceedings, and
and State/local requirements to be with an opportunity to.respx other affected parties. The ruling may
compared and the reasons why the | CONvene a hearing or ¢

applicant believes the requirement(s)
in question s consistent or
Inconsistent. RSPA may also decide
to review a State or local requirement
on its own initiative.

o be published In the Federal Register
5 and s avaliable at RSPA offices.
! An inconsistency determination Is
based on. the application and other
refevant infarmation from the k
and considers the :

political subdivision requirement and
HMTA or assoclated regulations Is

If applicant is not a State or political
subdivision, a copy of the application
and notification that comments may
be submitted to RSPA within 45 days
must be sent to the appropriate
governmental entity.

possible, and 2) the extsnt to which
the requirement Is an obstacle 1o the
-accomplishment and execution of

HMTA and associated reguiations.

RSPA may nolify other affected
parties to afford those persons an
opportunity to submit comments. This
can be done by notice or publication
in the Federal Register.

|

All comments submitted to RSPA
must also be sent to the applicant.
Gommentors must certify to RSPA
that this requiremant has been
fulfilled. RSPA may notify other
persons participating in the
proceeding of thess comments and
provide an oportunity to respond.

An appeal must be fried with RSPA
within 30 days of service of the
ruling.

NOTE RSPA = Research and Special Programs Administration; HMTA = Hazardous Materials Transportation Act
SOURCE Office of Technology Assessment staff based on 49 Code of Federal Regulations 107203 to 107211

era reguirements and does not unreasonably bur-
den commerce. The factors considered by DOT in
assessing whether interstate commerce is unduly bur-
dened are:

. the extent to which increased costs and impair-
ment of efficiency result from the State or lo-
cal requirement;

+ whether the State or local requirement has a
rational basis,

« whether the State or local requirement achieves
its stated goals; and

« whether there is a need for uniformity with
regard to the subject concerned, and if so,
whether the State or local requirement com-
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petes or conflicts with those of other States or
local entities."

These criteria have been drawn from Supreme Court
decisions regarding the validity of various State
transportation safety requirements.” The proce-
dures that have been developed for granting a waiver
of preemption are presented in figure 4-9. Applica-
tions for waivers of preemption are considered by
DOT only if the State or locality acknowledges that
the requirement in question is inconsistent, DOT
rules that it is inconsistent, or a court decides that
the requirement is inconsistent with the HMTA.*

In lieu of requesting a waiver of preemption,
State and local entities have the option of petition-
ing DOT to establish, amend, or repeal a Federal
regulation. The steps involved in undertaking such
an action are also set forth in 49 CFR.™

DOT Policy Guidance for State
and Local Requirements

When DOT issued routing regulations for radio-
active materials, Docket HM-164, an appendix was
also published containing DOT policy and advice
to State and local governments regarding their au-
thority over motor carriers in relation to HM-164.
State and local rules addressed by the appendix in-
clude those that effectively redirect or otherwise sig-
nificantly restrict or delay highway movements of
hazardous materials, and that apply because of the
hazardous nature of the cargo. Permits, fees, and
similar requirements are included if they have such
effects. The definition excludes State or local emer-
gency actions and traffic controls that are not based
on the nature of the cargo, such as truck routes
based on vehicles weight or size.”

DOT explicitly notes that a State routing rule is
inconsistent if it prohibits transportation by high-

l4249 CFR 1w ill(b).

14141 F.R. 38168, Sept. 9, 1976.

IM49 CFR 107.219(C).

14549 CFR 106.3 1. Petitions to establish, amend, or repeal a regula-
tion must: 1) set forth the text or substance of the regulation or amend-
ment proposed, 2) explain the interest of the petitioner in the action
requested, and 3) contain any information and arguments available
to the petitioner to support the action sought. .

146N ote that the appendix to HM- 164 Is not a regulation and was
intended to guide State and local governments contemplating rulemak-
ing action as to the likelihood of such actions being deemed inconsist-
ent. 49 F.R. 46634, Nov. 27, 1984.

way between two points without providing an alter-
nate route or if it does not meet three criteria:

.1t must be established by a State routing agency,

. it must be based on a comparative risk assess-
ment at least as sensitive as the one outlined
in DOT guiddines, and

. I,must be based on solicitation and substan-
tive consideration of views from affected States
and local jurisdictions.

Local governments may regulate shipments of radio-
active materials only if the routes they choose are
consistent with those designated by Federal and
State authorities. New York City, concerned about
the safety of through shipments of spent nuclear fuel,
has opposed the regulatory restrictions placed on
municipalities by HM-164. This case is described in
box 4B.

In addition, the appendix provides guidance on
related State and local rules. It states that arequire-
ment is inconsistent with HM-164 if it:

+ conflicts with the physica security requirements
of NRC or DOT requirements,

« requires additional or special personnel, equip-
ment, or escorts;

* requires additiona or different shipping papers,
placards, or other warning devices,

« requires filing advance route plans containing
information that is specific to individual
shipments;

« requires prenotification;

* requires accident or incident reporting other
than that needed for emergency assistance; or

+ unnecessarily delays transport.

DOT Inconsistency Rulings

As of May 1986, 16 inconsistency rulings have
been issued by DOT. The inconsistency rulings are
lengthy legal analyses that address requirements es-
tablished by States, local jurisdictions, and individ-
ual bridge and highway authorities. (Appendix B
contains a description of each case and a summary
of the inconsistency ruling decisions for the major
types of requirements examined.) The scope of the
requirements reviewed in these decisions ranges from
regulations governing a particular aspect of hazard-
ous materials transportation, such as shipping pa-
pers, to comprehensive regulatory programs. Most
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Figure 4=9.-Procedures for Nonpreemption Determinations

A. Application and comments

Applications must be submitted tcRSPA

by States or political subdivisions re uest-

Ing a nonpreempion determination. pl-

cation must include:

. the text of the State/local requirement
and the Federal regulation to be conp ared;

. an explanation as towhy the appiiant
believes that its requirement affords an
equal or greaterevel of protection than
the Federal regulation and does not un-
reasonably burden commerce;

. the steps being taken to administer and
enforce the requirement; and

B. Processing

RSPA may Initiate an Irvestigation ot
any statement In an , solic-
it and accept submissions from third
persorr;a :’aeluvam to an application
and p licant with -
*un 0 rosp%%%). md‘mv”o!nnn%p '

o the extent 3 applica-
tfon wiff bq:mon by RSPA In a
manner consistent with t disposi-
tion of previous nonpreemption deter-
mination applications.

C. Ruling

o an express acknowledgment by the apphicant
that its requireme. s Istent, or 2 copy
of @ court o706y OF SO inconsistency ruling is- ceived.
sued by RSPA finding the requiremant t0 be in
consisten! with HMTA or associatad raguiations.

|
@nplicant must send a copy of the

plication to all affected parties.
otification that comments may be

Applicants and affected parties will
be notitied by RSPA when all sub-
stantive information hasbéen re-

‘from sumorlml’s’sgyﬂlvision

must be provided with a description

submitted to RSPA within 45 days r , requirement; ~
must also be pI‘OVI(Fea. g plicant i « whether the State W subdi-
balleves Lwat ‘\eing a_f_ectogi . [] vision requirsment has a rational
parties is impractibte, notification o e ‘ State

2 reasonable gnd lo list of ications may be dismiased o Whether the or polltical subdl-
parties mayabne uprg_agrta en;li%SPR % if: there);s insufficl Im‘zma vision requirement achieves is

tfon on which to baas*

All comments submitted to RSPA
must alse be sent to the applicant.

ters must certify to RSPA
that this requirement has been ful-
filled. RSPA r_naY1 notify other persons
participating in the proceeding of
these comments and provide an op-
portunity to respond.

of the parties not notified. tion, additional in format.ls re- o whether thers is o need for uni-
RSPA rgserves the rigt to determine uested from alr?appm 1s not ‘ MW to the subject
that the number of &acted Partlesls %ubmitted, or It does not : mm a %’”ﬂ”’ the
not impracticable; that additional parties comply with o requirements. - State or political ro-
must be notified; or that notice should o ) gmﬂlm
be published in the Faderal Register. or other or polit-
| 1

RSPA mayotify other affectedpar- 1t RSPA falis to take action on the
ties to atord tr%se PErsons an oppor- within 90 days of receiv-
tunity to submit comments. %MW be‘treaud aii;\fhhq

An appeal must be filed with RSPA
within 30 days of service of the

NOTE RSPA = Research and Special Programs Administration; HMTA = Hazardous Materials Transportation Act

SOURCE Off Ice of Technology Assessment staff based on 49 Code of federal Regufations 107215 to 107225

of the requirements examined by DOT applied ex-
clusively to highway transport; however, in three
cases (Michigan; Vermont; and Covington, Ken-
tucky) rail and water modes were also affected.

The decisions reached by DOT in each case were
based on the application of the dual compliance and
obstacle tests. The dual compliance test is a straight-
forward determination of whether compliance with
both the State or local requirement and the appli-

cable Federal requirement can be achieved. The ob-
stacle test is somewhat more complex and involves
an examination of the:

,,. full purposes and objectives of Congressin
enacting the HMTA and the manner and extent
to which those purposes and objectives have been
carried out through MTB’s regulatory program. ™’

1744 F.R. 75568, Dec. 20, 1979



194 . Transportation of Hazardous Materials

The purposes and objectives that have been identi-
fied by DOT include protecting the Nation ade-
quately against the risks to life and property inher-
ent in the transportation of hazardous materials, and
precluding a multiplicity of State and local regula-
tions and the potential for varying and conflicting
regulations. 148 Critics of DOT argue that safety
and uniformity should not be given equal weight
in the decision process. It is their belief that Con-
gress was primarily concerned with safety; therefore,
State and local requirements that vary from Fed-
eral ones but provide agreater degree of protection
should be allowed.™

Generdly, consistent non-Federa requirements
arethose DOT considers appropriate areas for State
and loca regulation and for which comparable Fed-
eral requirements have not been promulgated. Con-
sistent requirements pertain to traffic control and
safety hazards peculiar to a local area and include
immediate notification of local officials when acci-
dents occur, the use of headlights and vehicle sepa-
ration distances, vehicle inspections, the imposition
of penalties associated with valid local regulations,
and certain types of communication equipment.
When routing regulations increase safety and are
enacted in consultation with affected neighboring
jurisdictions, they are considered to be consistent
requirements. In addition, DOT has indicated in
these rulings that permit requirements as such are
not inconsistent; it is the impact of such a require-
ment, such as causing shipment delays, that deter-
mines its validity. However, all of the permit require-
ments examined by DOT to date have been found
to be inconsistent. *50

Other inconsistent State and local requirements
pertain to areas already subject to Federa regula-
tion or result in traffic diversions and increased tran-
gt times. These requirements encompass packaging
regulations; hazard communication systems, includ-

“47 F.R. 1231, Jan. 11, 1982.

¥See “Defendants Memorandum of Law in Opposition to Plaintiffs
Motion for Summary Judgment,” National Paint and Coatings Asso-
ciation Inc. v. City of New York, Apr. 11, 1985, submitted to the U.S.
District Court for the Eastern District of New York. )

159 hese OECISIONS, Inconsistency rulings 2, 8, and 1010 16, are de
scribed in app. B. In inconsistency ruling 3, while DOT found that
a Boston regulation requiring transporters to carry permits in a vehi-
cle cab was consistent, a ruling on the validity of the permitting sys-
tem itself was not issued.

ing hazard classification; shipping papers, marking,
labeling, and placarding requirements; insurance
requirements; prenotification; written accident re-
ports; permits as a precondition to transport; and
the use of additional escorts or equipment. In one
case, a$1,000 fee, assessed per shipment of certain
radioactive materials, was also determined to bein-
consistent.” Furthermore, transportation bans or
other routing restrictions enacted without evalua-
tion of the safety impacts and consultation with af-
fected communities were aso found to be incon-
Sistent.

The Role of the Courts

Aside from New York's legal challenge of HM-
164, other Federal court decisions have been issued
on the validity of specific State and local laws and
regulations. 152 Most of the lawsuits have been filed
by national or State trucking associations. In four
cases, the lawsuits pertain to non-Federal require-
ments that are also the subjects of DOT inconsis-
tency rulings.” While a DOT inconsistency ruling
does not preclude judicia review, the courts have
given weight to the rulings in their decisions. '54
Preemption provisions of other Federal laws are aso
considered by the courts as appropriate; for exam-
ple, the Atomic Energy Act is relevant to cases in-
volving shipments of radioactive materials. A brief

151The U.S, Department of Transportation (DOT) asserted that this

requirement, established by Vermont, was inconsistent because it was
discriminatory, diverted shipments, and replicated Federal emergency
response efforts. Monies collected were to be used for a monitoring
(response) team. See inconsistency ruling 15,49 F.R. 46660, Nov. 27,
1984. As this report went to press, DOT issued inconsistency ruling
17 concerning an Illinois law that assesses a $1,000 fee for spent nu-
clear fuel shipments. DOT found the Illinois fee to be consistent with
the HMTA. 51 F.R. 20926, June 9, 1986.

B2City of New York v. Ritter Transportation Inc., 515 F. Supp. 663
(1981); National Tank Truck Carriers, Inc. v. City of New York, 677
F. 2d 559 (1983); New Hampshire Motor Transport Association v.
Flynn, 751 F. 2d 43 (1984); and American Trucking Association, Inc.
v. Larson, 683 F. 2d 787 (1982). It should be noted that the Larson
case upheld a Pennsylvania statute requiring periodic inspections of
all motor carrier vehicles, whether or not they are used to transport
hazardous materials and are registered in the State.
held a Pennsylvania statute requiring periodic inspections of all motor
carrier vehicles, whether or not they are used to transport hazardous
materials and are registered in the State.

*These cases include inconsistency rulings 1,2,3, and 5. App. B,
which contains of a summary of inconsistency rulings, also describes
related lawsuits,

1See for example, New Hampshire Motor Transport Association
v. Flynn, 751 F. 2d 43 (1984) and National Tank Truck Carriers, Inc.
v. Burke. 535 F. Supp. 509 (1982).
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overview of relevant constitutional provisions is pre-
sented in box 4C.

Federa court decisions issued to date have gen-
erally been in agreement with DOT’ s inconsistency
rulings. For example, the courts have struck down
State and local requirements for written accident
reports, vehicle equipment, vehicle markings and
placards, container testing, and statewide curfews,
while upholding requirements for local inspections,
immediate accident reporting, operational require-
ments such as the use of headlights, and local
curfews.

The courts have reviewed the validity of permit
and license requirements established by New Hamp-
shire, New York City, and Rhode Island. A 1983
New Hampshire law imposing license and fee re-
quirements on vehicles transporting hazardous ma-
terials was upheld by the U.S. Court of Appeals for
the First Circuit; these requirements provided trans-
porters with the opti on of obtaining an annual or
single-trip license. ™ A New York City regulation

**New Hampshire Motor Transport Association v. Flynn, 751 F.
2d 43 (1984), This opinion reversed the decision of the lower court.

Box 4C.—Constitutional Consider ations

State and local entities traditionally exercise their police powers to protect public health, safety, and general
welfare. On the other hand, the Federal Government is endowed with broad regulatory powers by the Supremacy
and Commerce Clauses of the U.S. Constitution. The courts have established basic guidelines tobe used in
deciding whether State or local requirements are preempted by Federal law or are invalid because they unduly
Rurdeél Interstate atlzommerce. These guidelines or tests are applicable to &es involving the transportation of

azardous materials.

The ability of the Federa Government to preempt State laws is derived from the Supremacy Clause, under
which State laws that conflict with Federal statutes are nullified.' Existing case law on the subject of Federal
reemption identifies four major factors considered by the courts in reviewing the validity of State or local regu-
aory actions: whether there is an explicit congressiona statement in the applicable Federal statute; whether
preemption can be implied (based on the legidative history, the extent to which there is Federal occupation
of the subject area, and whether there is a need for national uniformity); whether compliance with both Federa
and State law is possible; and whether the State law serves as an obstacle to accomplishing the purposes and
objectives of Congress.” .

In those instances where Congress has not preempted non-Federal action, State laws can still be invalidated
if th%y are found to violate the Commerce Clause; this constitutional provision authorizes Congress to "regu-
late Commerce with foreign Nations, and among the several States, and with Indian Tribes.”*While this state
ment does not explicitly limit State interference with interstate commerce, the “ negative implication” of the
Commerce Clause has been interpreted to mean that in the absence of congressional action, States may not
erect barriers to the free flow of interstate commerce.’

There are two tests used by the courts in evaluating alleged violations of the Commerce Clause. First, a
state OF local requirement must be nondiscriminatory in order for it to be valid. An example of a discriminatory
requirement is one that prohibits out-of-State shipments. Second, the courts must determine if interstate commerce
is unduly burdened by balancing the impact of a non-Federal requirement on interstate commerce against the
benefits it provides.

IThe Supremacy Clause asserts that: “This Constitution and theLaws of theUnited States which shall be made in Pursuance thereof, and all treaties
made, or which shall be made under the authority of the United States, shall be the supreme law of the land; and the Judges in every State shall be bound
thereby, anything in the Constitution of Laws of any State to the contrary nor withstanding.” U.S. Constitution, article V1, 2.

‘For additional information on Federal preemption see, L.M. Trosten and M.R. Ancarrow, “Federal-State”Local Relationships in Tﬂﬂiporﬁnﬁ&dioggﬂw,
Materials: Rules of the Nuclear Road,” Kentucky Law Journal, vol. 68, N0.2, 1979-80, p. 251; and Christopher Baum, “Banning the Transportation of Nuclear
Waste: A Permissible Exercise of the States’ Police Power?” Fordham Law Review, vol. 52, March 1954, p. 663.

3U.S. Constitution, article 1, sec. 8, clause3,

“Laurence Tribe, American Constitutional Law (Mineola, NY: The Foundation Press, Inc., 1978), p. 320.

$Trosten and Ancarrow, op. cit.; Baum, op. cit.
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requiring tank truck carriers of hazardous gases to
obtain permits was also upheld.” The New York
City permits were obtainable by telephone. On the
other hand, Rhode Island permit regulations for
transporters of liquefied natural gasor liquefied pe-
troleum gas were found to be inconsistent by the
U.S. District Court and the Court of Appeals.”
In this case, the court found that the regulations,
which required transporters to obtain a permit not
less than 4 hours before or more than 2 weeks prior
to each shipment, caused unnecessary delays and
were inconsistent with the HMTA. DOT also con-
cluded that the Rhode Island permit requirements
were inconsistent.

Local routing restrictions have been addressed in
two lawsuits. The New York City permit regulations
for transporters of hazardous gases also required
transporters who did not have pick-ups or deliver-
ies in the city to use an established alternate route
around it. Shipments into the city had to conform
to specified routes and times established by the lo-
cal authorities. The court found that the city regu-
lations promoted safety and did not cause unnec-

1%Both the District Court and the U.S. Court of Appeals for the
Second Circuit upheld the New York City requirement. See City of
New York v. Ritter Transportation Inc., 515 F. Supp. 663 (1981); and
National Tank Truck Carriers, Inc. v. City of New York, 677 F. 2d

270 (1982).
S?National Tank Truck Carriers, Inc. v. Burke, 535 F-Supp.509

(1982) and National Tank Truck Carriers, Inc. v. Burke, 698 F, 2d 559
(1983).

CONCLUSIONS AND

A driving force behind enactment of the Hazard-
ous Materials Act of 1975 was the improvement of
regulatory and enforcement activities and the con-
solidation of authority within the Department of
Transportation. During the past 10 years, respon-
sibility for issuing most hazardous materials trans-
portation regulations, except for bulk marine ship-
ments, has been shifted to one entity, RSPA.
However, the modal administrations continue to be
responsible for safety regulations, including the de-
velopment of some hazardous materials regulations
applicable to each mode. Inspection and enforce-
ment authority is shared by RSPA and the modal
administrations. Other Federal agencies also have

essary delays, and that the route around the city
was a “practicable alternative. ” In Boston, restric-
tions on the use of city streets were challenged both
in Federal court and through DOT’ s inconsistency
ruling process. After alength, review process, DOT
decided that it could not reach a conclusion, be-
cause even though the routing restrictions appeared
to enhance public safety, consultation with affected
jurisdictions had been limited.” A fina decision
by the court has not yet been reached.

State restrictions imposed on the transportation
of radioactive materials have also been the subjects
of lawsuits. Laws prohibiting interstate shipments
of radioactive wastes but allowing intrastate trans-
portation were found to be unconstitutional. In one
case, Illinois attempted to prevent shipments of spent
nuclear fuel into the State for storage at a General
Electric facility in Morris, Illinois. Another casein-
volved a Washington State statute prohibiting ship-
ments of low-level radioactive wastes destined for
adisposa site in Richmond, Washington, from en-
tering the State.™

1847 F.R. 18457, Apr. 29, 1982. It should be noted that the U.S.
Department of Transportation also cited a concern about the validity
of the data used for Boston’s risk determination, but concluded that
further refinement of the data would not have had a substantial effect

on the outcome.
1¥people *f State of Minois v. General Electric Co.,683F.4206

(1982); and Washington Stare Building and Construction Trades, AFL-
CIOv. Spellman, 684 F. 2d 627 (1982).

POLICY OPTIONS

jurisdiction over certain types of hazardous materi-
as and worker safety.

Moreover, the roles played by States and locali-
ties and by international organizations in the regu-
lation of hazardous materials transportation have
grown considerably since the HMTA was passed.
The act provided the Secretar,of Transportation
with broad authority to promulgate a wide range
of requirements. However, DOT has made several
decisions about how to exercise its authority that
have limited the application of its regulations,
motivating State and local governments to act where
they saw a need.
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First, DOT has chosen not to apply the hazard-
ous materials regulations to most intrastate high-
way transport. Thus, for example, hazardous ma-
terials released from a truck owned by a company
operating wholly intrastate, need not be reported
to DOT (see chapter 2) and second- or third-hand
cargo tankers that no longer meet Federal require-
ments may be used in some States (see chapter 3).
On the other hand, some jurisdictions have estab-
lished container regulations that are more stringent
than Federal requirements. While States accepting
Federal funds to support their enforcement programs
are required to apply the hazardous materials regu-
lations to both intrastate and interstate carriers, this
does not ensure that the reporting requirements and
container regulations will be applied.

Second, DOT has not exercised its authority to
establish a registration program for shippers and car-
riers. This has meant that it does not have vital data
about the extent of the group it regulates and that
information useful to State and local officialsis not
available.

The legidative history of the HMTA indicates that
Congress intended to preclude a multiplicity of State
and local regulations and the potential for varying
and conflicting regulations. Most State and local
governments understand and agree with the need
for uniform regulations, especialy in areas related
to containers and hazard communication. However,
they believe that the steps they have taken are nec-
essary to provide adequate safety in light of the risks
posed by the transportation of hazardous materi-
als. State programs, like their Federal counter-
parts, are now characterized by a multiplicity and
diversity of activities and areas of jurisdiction.
While Federal grant programs have provided val-
uable assistance to States and have encouraged
adoption and uniform enforcement of Federal reg-
ulations, great variation among State laws and reg-
ulations persists.

Local governments usually do not directly bene-
fit from Federal grant programs to the States, Con-
sequently, they must rely on alternate sources of
funding, such aslicensing or permitting fees. Some
jurisdictions have set fee levels to cover the admin-
istrative costs associated with registration, permit,
or licensing programs, while others use fees to sup-
port inspection and enforcement or emergency re-
sponse activities.

As most State and local requirements apply to
highwa, shipments, the trucking industry has been
affected most heavily. Interstate shippers and car-
riers argue that compliance with differing laws and
regulations is confusing, time-consuming, and ex-
pensive. The costs include payment of registration,
permit, and licensing fees which range from several
dollars up to $1,000 per shipment, as well as opera-
tional expenses, such as driver costs, and expenses
incurred by special staff to track changing require-
ments. Carriers have also found that certain types
of requirements can cause delays in transit. More-
over, shipments may be diverted around jurisdic-
tions that have imposed special requirements, shift-
ing the risks to other States and communities.

There have been no comprehensive efforts to
resolve existing interjurisdictional differences. Re-
solving questions of inconsistency between Federal,
State, and local regulations, atask traditionally |eft
to the courts, has been the focus of an advisory ad-
ministrative review process established by DOT in
1976. In 16 inconsistency rulings, DOT has indi-
cated that it believes State and local activity islim-
ited to traffic control and narrow regulations that
eliminate or reduce safety hazards peculiar to alo-
cal area. In addition, even when there is a unique
local safety problem, consideration of the impacts
of arequirement on other jurisdictions must be
taken into account. DOT has aso indicated that
it is necessary to look at the impacts of State or lo-
cal permit requirements, such as shipment delays,
to determine their validity. Several cases reviewed
by DOT have aso been the subjects of lawsuits. Al-
though case-by-case reviews by DOT and the
courts, a time-consuming and costly effort, pro-
vide criteriafor assessing the validity of certain
types of laws and regulations, OTA believes that
they will not prevent continued adoption of dif-
fering State and local requirements.

Registration, licensing, permitting, and notifica-
tion requirements are important to States and lo-
calities because they provide valuable data and rev-
enue. However, industry objects to both the fees that
are assessed and the delays and diversions of ship-
ments. Polic, decisions must address both the finan-
cia and informational needs of State and local gov-
ernments and ease the burden faced by interstate
shippers and carriers. Thus, Congress might re-
quire development of national guidelines for State
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and local information-collection programs in
three areas: 1) to determine the number and loca-
tion of hazardous materials shippers and carriers
(registration or inventory), 2) to obtain assurances
of fitness from shippers and carriers (licensing or
permitting), and 3) to obtain information on the
types of hazardous materials passing through or
being produced in a community or region (notifi-
cation). A consensus approach involving Federal,
State, local, and industry representatives could be
used to formulate the guidelines. A standard form
for requesting information could be created, sire.
ilar to the uniform hazardous waste manifest de-
veloped jointly by DOT and EPA. If detailed com-
modity flow data are needed, requirements that
focus on information already available, such as Ma-
terial Safety Data Sheets, should be emphasized.
Specia consideration should also be given to the
information needs of bridge and tunnel authorities;
this might include prenctification of certain high
hazard shipments. In those States where the guide-
lines are adopted, localities may be required to ob-
tain the information they need from their State
agencies. In addition, reciprocity (including infor-
mation sharing) between States in a given region
could be encouraged. Assuming that alternative
sources of financial support are provided for enforce-
ment and emergenc, response (see discussion below),
States and localities could be prohibited from assess-
ing fees or required to limit fees to amounts suffi-
cient to cover program administration costs. To as-
sist interstate carriers and shippers, an annual
compendium of State and local requirements and
contacts, jointly developed by industry, DOT, and
the States, could be published. Several public and
private organizations have alread, compiled some
of this information.

Carrier associations, insurance industry repre-
sentatives, and State motor vehicle administrators
and enforcement personnel have voiced strong
support for a national truck driver’s license re-
quiring special training. Congress could author.
ize the development of such a license with specia
certification requirements for al hazardous ma-
terials, including gasoline. Driver certification
could be linked to specific types of vehicles. Prereg-
uisites for a license should include training and a
clean record. Uniform license requirements and
training standards could be developed by DOT, but

States would be responsible for issuing licenses and
administering the training program. State license fees
could be set to cover program costs. California has
aready developed such a program. Another model
isaprogram created by the European Common
Market countries, which requires a hazardous ma-
terials driver’s license but allows each countr, to pass
its own implementing legislation.

In addition to the problem of differing licensing,
registration, and permit requirements, the broader
issue of varying State hazardous materials laws and
regulations should also be addressed. Complete in-
formation about the scope of existing State laws and
regulations pertaining to the transportation of haz-
ardous materials is not presently available. While
many States have adopted 49 CFR, some have ex-
cluded certain types or quantities of hazardous ma-
terials. Others have excluded private motor carriers
and intrastate highway shipments are not regulated
consistently, An assessment of State hazardous ma-
terials laws and regulations to determine whether
they are more or less stringent than Federa regu-
lations could be required. BMCS has aread, be-
gun, at congressional request, a 5-year review of
State motor carrier laws to determine those that are
more or |ess stringent than Federal requirementsin
the areas of driver quaifications and training, hours
of service, and equipment maintenance. “As part
of the process, State laws will be reviewed by a panﬂ
convened b, the Secretar,of Transportation.
State laws that are less stringent than their Federal
counterparts will be preempted; a law that is more
stringent will not be preempted unless there is no
safety benefit associated with it, the law is not com-
patible with Federal regulations, or enforcement of
it causes an undue burden on interstate commerce.
Another study of State motor carrier laws related
to finances is being conducted by the National Gov-
ernors Association for the Federal Highway Admin-
istration. Congress could extend these ongoing
efforts to encompass State hazardous materials reg-
ulations or initiate a separate review.

*"This review is authorized bvthe Motor Carrier Safety Act of

1984, Public Law 98-554, 98 Stat. 2829,2835-2838. State guidelines for
compiling, analyzing, and submittin,their laws; regulations; and other
information were published by the Bureau of Motor Carrier Safety on
Jan. 10, 1985 (50 F.R. 1243).

"®1Section 209 of the Motor Carrier Safety Act of 1984, 98 Stat.
2838.2839.
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In addition, Congress could consider requiring
the expansion of those parts of 49 CFR adminis-
tered solely by RSPA, such as the container regu-
lations, to cover all intrastate highway transpor-
tation. Intrastate shippers and carriers of hazardous
wastes and substances and flammable cryogenics are
already subject t Federal regulation. Such a require-
ment would make RSPA regulations consistent with
MCSAP requirements. If this approach is adopted,
the preemption criteria noted above for existing laws
and regulations should also apply to new require-
ments. Thus, intrastate regulations that increase
safety and do not unduly burden interstate com-
merce would be allowed. Congress might also wish
to require DOT to reduce emphasis on detailed
inconsistency rulings, which occur after a regu-
lation is in place, and to provide technical and pol-
icy assistance to States or communities during the
regulation-setting process.

State and local hazardous materials enforcement
activities, particularly for the highway mode, have
become increasingly important during the past dec-
ade. While SHMED and MCSAP have provided
States with grant monies to develop and implement
enforcement programs, SHMED is ending this year
and MCSAP funds must be used to support all mo-
tor carrier enforcement activities, not just hazard-
ous materials. Moreover, financial support for emer-
gency response training of local fire and police
department personnel (described in chapter 5) is also
a major concern of State and local governments.
One funding mechanism that State and local gov-
ernments have tapped is licensing, registration, and
permit fees. States and municipalities are unlikely
to discontinue such fees unless alternative funding
sources are provided, Thus, Congress could con-
sider providing additional funds to States and lo-
calities for enforcement and emergency response
programs. Funding for the SHMED program could
be extended and made available to all States with
a requirement that State hazardous materials en-
forcement teams be developed. Special provisions
could also be made to ensure that major metropoli-
tan areas that undertake inspections be allocated
a portion of the grant monies. A dedicated Federal
fund to support emergency response activities could
also be established.

Routing is an extremely important accident pre-
vention tool available to State and local govern-

ments. Developing routing schemes that enhance
overall regional safety is a difficult process, although
the Portland, Oregon, experience demonstrates that
it is possible. The existing BMCS routing regula-
tion for nonradioactive hazardous materials could
be amended to provide more explicit guidance to
communities. States designating alternate routes
under HM-164 are already required to follow
DOT guidelines for routing shipments of radio-
active materials; this requirement, which includes
a risk assessment and interjurisdictional consul-
tation, could be extended to all hazardous mate-
rials. The development of criteria for routing
shipments of radioactive and other hazardous ma-
terials by rail and water might also be considered.
DOT technical assistance to States or communi-
ties for applying the risk assessment criteria and
working through the route selection process could
be extremely useful. For example, the availability
of computer software packages capable of compar-
ing the risks associated with alternative routes, might
be increased. One example is a computerized risk
assessment model developed by Oak Ridge National
Laboratory for DOD (see chapter 2). In addition,
a compendium of routes designated by State and
local governments might be published for motor
carriers.

Finally, Congress could take steps to promote im-
proved coordination within DOT, between Federal
agencies, and between the Federal Government and
State and local governments. A standing coordi-
nating committee could be established with rep-
resentatives from each DOT modal administra-
tion; RSPA, other Federal agencies such as EPA,
NRC, DOE, and FEMA; State and local govern.
ments; and industry. This committee might be es-
tablished within the framework of the National Re-
sponse Team. It could be required to meet regularly
with an agenda that includes:

* defining missions and roles of Federal agencies
in the transportation of hazardous materials,

+ coordinating Federal training programs,

+ developing national guidelines as described
above,

+ setting a regulatory agenda for intra-agency and
interagency issues, and

+ coordinating common activities such as data
collection and enforcement.
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Subgroups could be formed to address areas of par-
ticular concern. More specifically, DOT and EPA
could be directed to develop a joint program to edu-
cate small businesses that generate and transport
hazardous wastes about DOT transportation re-
quirements and the compatibility of wastes and con-

tainers. NRC, DOE, and DOT could be encouraged
to develop ajoint program to involve States, local
governments, and Indian tribes in the decision-
making process for Nuclear Waste Policy Act ship-
ments and procedures.
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Chapter 5

Training for Hazardous Materials
Transportation Enforcement and

Emergency Response

INTRODUCTION

Hazardous materials are transported over the Na-
tion's vast system of highways, rails, waterways, and
airlanes, necessitating multimodal enforcement and
emergenc, response capabilities at all levels of gov-
ernment. Enforcement of hazardous materials trans-
portation and modal safety regulations is an effec-
tive accident prevention tool if it is carried out by
awell-trained and experienced inspection force. *
The training law enforcement officers receive—on
applicable laws and regulations, vehicles and ves-
sels used to transport hazardous materials, inspec-
tion techniques, and sometimes the chemical and
physical properties of the hazardous materials
themselves—directly influences the ability of those
officers to conduct thorough inspections and audits.

When transportation accidents involving hazard-
ous materials do occur, local police officers and fire-
fighters are usually the first officials to appear at the
site. How they respond to the conditions they find
there depends in large part on whether they have
received emergency response training for those types
of accidents. Moreover, should any injuries result
from exposure to toxic materials, medical person-
nel will be able to respond appropriately only if they
have had training in the treatment of such injuries.

The population in need of enforcement and emer-
gency response training is wide and varied. Regula-
tions governing the transportation of hazardous ma-

‘For example, under a U.S. Department of Transportation demon-
stration program, Utah increased the number of inspections it con-
ducted by 330 percent; it also experienced a 43-percent reduction in
accidents involving commercial vehicles during the same year. Simi-
larly, |daho experienced 37 percent fewer commercia accidents in the
same year that it increased its inspections by 268 percent and its weigh-
ings by 218 percent. U.S. Department of Transportation, Federal High-
wa, Administration, Bureau of Motor Carrier Safety, “Interim Report,
Commercial Motor Carrier Safety Inspection and Weighing Demon-
stration Program, ” unpublished typescript, August 1981.

terials are enforced by Federal inspectors, State
department of transportation employees, State Po-
lice, State public works department personnel, and
local fire and police officers. Moreover, according
to the National Association of Chiefs of Police, there
are between 450,000 and 500,000 local sheriffs and
police personnel employed by State and local gov-
ernment alone. *

Emergency response activities are similarly divided
among numerous entities. The National Fire Acad-
emy reports there are approximately 1.2 million
firefighters nationwide, 85 percent of whom are
volunteers, and the remaining 15 percent paid em-
ployees of municipal, county, or local govern-
merits. °Federal, State, and local government and
law enforcement officials, civil defense volunteers,
hedth professionals, and the approximately 400,000
basic emergency medical technicians also need
some training in assisting victims of hazardous ma-
terials accidents, depending on the scale and loca-
tion of the accident and the materias involved.

For example, in December 1981, a tank truck car-
rying 40,000 pounds of toluene diisocyanate (TDI)
skidded off the New Y ork State Thruway and over-
turned, spilling some of its contents. TDI is trans-
ported in heated, insulated tank trucks to keep it
in aliquid state. When the truck overturned, TDI
spilled and congealed on exposure to the cold
ground, contaminating the area around the tank
truck as well as the clothing of two State troopers
who had been called to the accident. Upon the of-

‘Gerald Arenberg, Executive Director, National Association of
Chiefs of Police, personal communication, 1985.

* Joseph Donovan, then Director of the National Fire Academy, Fed-
eral Emergency Management Agency, Emmitsburg, MD, personal com-
municatigr), 1985

Rocco © - Morando, g . rive Director, National Registry of Emer-
gency Medical Technicians, personal communication, June 1986.

203



204 . Transportation of Hazardous Materials

ficers' return to their warm car, some of the TDI
that had adhered to their shoes and pants vaporized,
and they inhaled the toxic fumes. TDI enters tis-
sue cells and irritates eyes, nose, and throat, and
when inhaled in large quantities, damages the lungs.
As aresult of their exposure, both of these officers
suffered permanent respiratory damage and have
been unable to return to police work.”

Thus, State Police officers, who may enforce haz-
ardous materials transportation regulations as part
of their regular duties, also must be familiar with
the dangers posed by the materialsin case of an ac-
cident. The demands of their jobs illustrate some
of the different levels of enforcement and emergenc,
response training appropriate to meet the needs of
some 2 million Federal, State, local, and private sec-
tor personnel.

What training is available to meet these diverse
needs? In recent years, a number of studies and sur-
veys have attempted to document the amount and
type of training available* The most recent is a
congressionally mandated survey undertaken by the
U.S. Department of Transportation (DOT) and the
Federal Emergency Management Agency (FEMA).
That survey identified 709 training organizations,
public and private, that offer, or have recently
offered, some form of hazardous materials training
or planning,” athough it did not determine how
many will continue their courses. Responses to
questionnaires provided by DOT and FEMA were
received from 306 of these organizations, which to-
gether offer 468 training courses in some combina-
tion of enforcement, compliance, and emergency
response.** The survey did not ask about the per-
centage of each course devoted to each type of train-
ing, limiting the analysis of the information col-
lected. The courses offer arange of training activities,
from home study training courses to more advanced
programs involving lectures and field exercises.

Harvy Lipman, “Accidents Can, and Do, Happen,” Times Union,
Albany, NY, Apr. 7, 1985, p. 1.

*The reference section at the end of this report identifies the sur-
veys, studies, and reports relevant to the transportation of hazardous
materials. . :

613§ Department of Transportation and Federal Emergency Man
agement Agency, “Report to the Congress: Hazardous Materials Train-
ing, Planning, and Preparedness, ” unpublished draft, 1986.

*Enforcement and compliance training are similar in content but
are taught from different perspectives. Enforcement training is designed
for government inspectors whereas the target audience for compliance
training is usualy private sector employees.

Photo credit: National Fire Academy

Field exercises and simulations of transportation
accidents involving hazardous materials are effective
training methods for emergency personnel.

The survey, covering the years 1980 to 1984, found
that the 306 organizations trained approximately
380,000 students at a total cost of $36.9 million.
Funds expended on training increased each year dur-
ing the 5-year survey period, with the total annual
funds spent by survey respondents rising from un-
der $5 million in 1980 to more than $10 million in
1984. Educational institutions, including State train-
ing institutes, fire academies, and community col-
leges, offered the largest number Of courses (see ta-
ble 5-1). The primary audience for courses offered

Table 5.1 .—Summary of Training Courses, Hours,
and Students by Organization Type, 1980-84

Number  Average Students

of hours per completing

Organization type courses course® per year
Private sector. . . . . . ... 45 7.5 23,187

Educational

institution . . . ....... 164 26.7 12,995
Local government . . . . . 79 19.2 9,098
State government . . . . . 138 5.8 37,774
Federal Government , . . 42 51.8 18,862

Apata are incomplete as some survey respondents did not provide information
on the length of courses.
SOURCE: U.S. Department of Transportation and Federal Emergency Manage-

ment Agency, “Report to the Congress: Hazardous Materials Training,
Planning, and Preparedness,” unpublished draft, 19S6.
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Table 5-2.—Target Audiences for Compliance, Enforcement, and Response Training by Organization

Number of courses

Private Educational Local State Federal

Target audiences sector institutions government government Government
Shippers . .. ... . 20 47 2 39 6
Transportation companies . . . ... .......... 23 51 4 37 4
Private personnel . . . ..................... 20 93 15 52 7
Elected officials . . . ... ................... 11 30 9 53 5
City/county administrators . . . . ... ......... 10 39 20 61 4
Paid fire service . . .. ... ... .. 28 248 127 149 14
Volunteer fire service . . . ................. 30 246 55 150

Law enforcement . . . ............ ... ... ... 27 128 55 176 26:
Emergency management . . ... ............ 24 152 61 132 10
Publicworks . . ..., ... . .. 9 72 27 76 5

SOURCE: U.S. Department of Transportation and Federal Emergency Management Agency, ‘‘Report to the Congress: Hazardous Materials Tralning'. Plannin%vagd Pra-

paredness,” unpublished draft, 19S6.

by Federa and State governments is law enforce-
ment officers, followed by volunteer and paid fire
service and emergency management personnel. Lo-
cal governments emphasize training for paid fire
service employees (see table 5-2).

Although the survey identifies the bulk of Federal
dollars spent and the number of students trained
by federally sponsored programs, it does not pro-
vide comprehensive data on State and local train-
ing. However, data from the survey, which appear
to show an abundance of training activities, have
meaning only when they are compared to the num-
ber of people who need training. The Office of Tech-
nology Assessment’s (OTA’S) evaluation of that
need, presented in this chapter, indicates that only
25 percent of the Nation’s 2 million emergency re-
sponse personnel have been adequately trained, and
that enforcement training has reached only a por-
tion of the State and local law enforcement officers.

The sections that follow identify the populationsin
need of training, analyze the availability and effec-
tiveness of existing hazardous materials enforcement
and emergency response training programs, describe
industry’ s involvement in compliance and response
training, and provide congressional policy options
aimed at improving the delivery of hazardous ma-
terials training. Enforcement and emergency re-
sponse activities are considered separately because
they are administered and funded by different orga-
nizations, particularly at the Federa level. Addi-
tional information on industry compliance training
is presented in chapter 3.

Sources of information for this chapter include
an OTA workshop on State and local activities, the
DOT/FEMA study, a recent survey of State haz-
ardous materials enforcement activities, and exten-
sive interviews with Federal, State, regional, local,
and industry officials and training officers.

PART 1: ENFORCEMENT ACTIVITIES AND TRAINING

Responsibility for enforcing hazardous materials
transportation regulations is shared by Federal,
State, and local agencies. In recent years, largel as
aresult of programs initiated by DOT, many States
have established or improved programs to train
highway enforcement officers and to educate ship-
pers and carriers about compliance with hazardous
materials regulations. Because Federal inspection ca-
pabilities have been decreasing, the importance of
strong State and local efforts is underscored.

Federal Activities

Federa authority to enforce hazardous materials
transportation regulations is distributed among nu-
merous Federal agencies. Five of the agencies are
within DOT: the Research and Special Programs
Administration (RSPA) and four modal adminis-
trations—the U.S. Coast Guard, the Federal Avia-
tion Administration (FAA), the Federal Railroad
Administration (FRA), and the Federal Highway
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Administration (FHWA). The other agencies are the
U.S. Environmental Protection Agency (EPA), the
Nuclear Regulatory Commission (NRC), and, per-
ipherally, the Occupational Safety and Health
Administration (OSHA). These Federal agencies
train their own enforcement officers, to ensure that
their training is both adequate and readily available.
Additional enforcement and compliance training is
sponsored by the U.S. Postal Service, and the U.S.
Departments of Justice, Energy, and Defense. Some
Federal training programs, primarily those for the
highway mode, are directed at improving State and
local enforcement capabilities.

Department of Transportation

The Hazardous Materials Transportation Act
(HMTA) provides DOT with the authority to im-
pose both civil and criminal penalties against per-
sons who violate the act or associated regulations.’
While RSPA is responsible for issuing the hazard-
ous materials regulations under the act, it shares
enforcement responsibilities with each of DOT's
modal administrations. RSPA’s inspection and en-
forcement efforts are focused primarily on container
manufacturers, reconditioners and retesters, and
packaging exemption holders. The Coast Guard,
with assistance from the National Cargo Bureau and
the American Bureau of Shipping, conducts water-
front facility and vessel inspections. FAA inspects
freight at air carrier facilities, which serve as collec-
tion points for packages coming from freight for-
warders and shippers. FRA has responsibility for rail
shipper, carrier, and freight forwarder facilities. FRA
also inspects railroad tank and freight cars as well
as bulk container manufacturers. FHWA inspects
motor carrier and shipper facilities in addition to
roadside or terminal checks of motor vehicles. All
five agencies conduct investigations of accidents and
incidents involving hazardous materials. It is impor-

‘Civil penalties, which may not exceed $10,000 per violation, are
used when any person “knowingly commits an act which isin viola-
tion of” the law or regulations. Standards for determining the amount
of a civil penalty require the U.S. Department of Transportation to
“take into account the nature, circumstances, extent, and gravity of
the violation committed and, with respect to the person found to have
committed such’ violation, the degree of culpability, any history of prior
offenses, ability to pay, effect on ability to continue to do business,
and such other matters as justice may require. " Criminal sanctions apply
when persons are found guilty of willful violations of the Hazardous
Materials Transportation Act or a regulation; penalties under these
circumstances may not exceed $25,000 and/or 5 years in prison for
each offense (49 U.S.C. 1809(q)).

tant to emphasize that the modal administrations
are responsible for monitoring compliance with gen-
eral safety regulations as well as with hazardous ma-
terials regulations.

The extent and effectiveness of DOT’s enforce-
ment activities were criticized by the U.S. Genera
Accounting Office and the National Transportation
Safety Board in several reports in the early 1980s.”
These studies found that the number of inspections
conducted by DOT agencies was low compared with
the number of businesses engaged in the transpor-
tation of hazardous materials. OTA’S examination
of DOT’ s enforcement statistics from 1978 to 1984
indicates that the situation has not changed signif-
icantly in the years after those studies. (See tables
5-3 and 5-4.) For two transport modes—air and
water—inspections have actually decreased. The
Coast Guard figures are the most striking; water-
front inspections dropped from 16,865 in 1978 to
828 in 1984. While highway and rail inspections
have increased, they are still extremely low relative
to the total number of companies, vehicles, and ves-
selsin operation. It is estimated that more than
30,000 shippers at 100,000 locations are subject to
the HMTA, yet only 5,220 inspections were under-
taken in 1984. Inspections of container manufac-
turers are also low; in 1984, only 144 out of more
than 7,000 container manufacturers were inspected.

The principal reason for the low inspection rate
is the shortage of DOT personnel, especialy those
with training in hazardous materials enforcement.
Table 5-5 shows the number of full- and part-time
inspectors by agency and the total work-years they
represent over a 5-year period. With the exception
of FRA, al of the agencies have experienced inspec-
tion staff reductionsin recent years. The total num-
ber of work-years for all agencies decreased from
236.6 yearsin 1979 to 111 yearsin 1984. As inspec-
tion forces have been decreasing, shipments of
hazardous materials by truck aone have been in-
creasing about 3 to 4 percent annually.’OTA

8For example, see U.S. General Accounting Office, Programs for En-
suring the Safe Transportation of Hazardous Materials Need Improve-
ment, CED-81-5 (Washington, DC: Nov. 4, 1980); and Nationa Trans-
portation Safety Board, Status of Department of Transportation's
Hazardous Materials Regulatory Program, NTSB-SR-81-2 (Washing-
ton, DC: Sept. 29, 1981).

“Mark Abkowitz and George List, “Hazardous Materials Transpor-
tation: Commodity Flow and Information Systems,” OTA contrac-
tor report, unpublished typescript, January 1986.
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Table 5-3.—Number of Hazardous Materials Inspections and Investigations of Vehicles and Vessels

Agency/enforcement activity 1978 1979 1980 1981 1982 1983 1984

United States Coast Guard:
. Vessels inspected. . . ... ..

....... 40,886 39,643 39,138 35, 450 28,641 23,711 ZO,ZQZ1

Accidents/incidents investigia{téd: ....... 4,135 9,148 4,130 4,060 9" 16
Federal Railroad Administration:
« Railroad tank cars inspected . . . ........ 16,208 15,926 19,010 26,580 39,171 31,641 40,820
« Railroad freight cars inspected . ........ 7,783 7,620 7,914 7,100 13,024 10,547 13,001
Accidents/incidents investigated ........ 405 398 523 629 538 426 553
Federal Highway Administration:
« Motor vehicles inspected . . . .. ......... 3,790 3,470 3,362 6,061 5,980 7,536 6,325
. Accidents/incidents investigated ........ 398 121 121 201 135 153 147
Federal Aviation Administration:
. Accidents/incidents investigated ........ 150 142 21 69 94 54 51
Research and Special Programs Administration:
. Accidents/incidents investigated . . . . . . . . 2 2 1

a1982.84 data include bulk and break bulk vessels. 197&81 data include only break bulk vessels. Break bulk refers to intermodal tanks and packaged goods.
bprior t- 1982, data on all commerciat vesse! accidents and incidents, involving hazardous and nonhazardous materlals, were included inDOT's annual reports. Begin-

ning in 1982, data included in the annual reports were limited to hazardous materials accidents and incidents resulting in damages exceeding $50,000, a death, or
serious injury.

SOURCE: Office of Technology Assessment based on U.S. Department of Transportation Annual Reports.

Table 5-4.—Number of Hazardous Materials Inspections of Operations and Facilities

Agency/type of inspection 1978 1979 1980 1981 1982 1983 1984
United States Coast Guard:

e Waterfront . . . ... 16,865 14,784 19,546 5,661° 3,603 662 828
Federal Aviation Administration:

« Packages/shipping documents. . . . . ... .. 18,758 10,286 9,660
e Carmiers. . ... 6,506 6,334 1,698 6,064 6,418 4,055 3,818
eShippers. . ... 463 587 181

. Freight forwarders . . .. ............. s 312
Federal Highway Administration:

. Carriers. . . ... e e 1,521 1,556 1,470 2,406 3,419 3,369 2,957
. Shippers ., .......... P 1,203 1,343 1,673 2,109 2,849 2,758 2,808
. Container manufacturers. , . .. .......... 95

Federal Railroad Administration:

e Calmiers. . ... 2,014 1,583 1,892 3,183 3,969 3,976 4,382
. Shippers . . .. .. e 672 640 983 1,805 890 2,064 2,300
« Freight forwarders ., .. ................ 114 89 76 91 108 135
. Container manufacturers. . . . . . . 109 128 149 197 30: 45 102
Research and Special Programs Administration:

Carriers. ., .. 15 1

«Shippers . ..., ............ e , . 12 62 119 70 89 112
. Freight forwarders . . . . . e e ey 6 33

« Shipment observations . . .., .,......... 90 136 20 40 559
. Drum reconditioners . ., .. ............. 90 117 35 17 13 15
. Cylinder retesters ., . . ...... e 32 4 15 11 20

aprior t. 1981, dataon waterfront facility inspections and spot checks for break bulk cargo were included In DOT's annual report. In1981and 1982, data on bulk tiquid
facility inspections were also included. Beginning in 1981, facility spot checks were discontinued due to budget reductions; the number of facility spot checks con.
ducted in 1978, 1979, and 1980 were 14,988; 13,007; and 17,954, respectively. Break bulk refers to intermodal tanka and packaged goods.

SOURCE: Office of Technology Assessment based on U.S. Department of Transportation Annual Reports,
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Photo credit U S CoastGuard

Coast Guard inspection requirements include an
examination of the vessel and its loading apparatus.

concludes that the number of inspectors is insuf-
ficient to ensure adequate inspection levels.

Enforcement programs are further hampered by
the absence Of complete data on shippers on and Call -
riers subject to the HMTA; one benefit of aregis-
tration program, described in chapter 2, would be
the identification of the regulated community. More-
over, procedures followed by RSPA and the modal
administrations for tracking violation histories, tar-
geting inspections, and assessing penalties vary con-
siderably. *An intermodal working group has re-

“Seell. S. General Accounting Office, op. It ; National Transpos
tation Safety Board, Federal and State Enforcement Ettortsin Fiao
ardous Materials Transportation L2\ Truck, NTSB SEE 8i-2(W {1]
ington, DC : Feb. 19, 1981); Colin S.Diver, “A Studs of the Effectiveniess

and Fairness of DOT Hazardous Materials Enforcement Pen | eies ” Re
port to the General Counsel, U. S. Depart ment ot | ransportat ion, Tune

cently been established within DOT to improve
coordination of enforcement activities.”

DOT Enforcement Training.—The Transporta-
tion Safety Institute (TSI), @ multimodal training
establishment supported by the Department of
Transportation, provides most of the hazardous ma-
terials transportation training for Federal employ-
ces. TSI courses are also open to State and local gov-
ernment employees and to private industry. General
hazardous materials enforcement and compliance
training and specialized training for each mode are
available through TSI, both at TSI's facility in Okla-
homa City and at State-operated sites on request.

Many States without sufficient resources to de-
velop independent training programs send their in-
spectors to TSI courses. Priority for enforcement
courses has been given to trainees from States par-
ticipating in Federal grant programs. Between 1980
and 1985, 7,895 students were trained at TSI's Okla-
homa City facility ar a total cost of $1,077,600. State
and local government employees made up more
than half of the roral student body for that peri-
od.” A summary of the courses offered by each
DOT agency ar TSI and other locations is presented
in table 5-6.

Courses for both enforcement and inspection per-
sonnel and for shippers and carriers of hazardous
materials are offered by RSPA. RSPA’s general haz-
ardous materials enforcement and inspection course
has three phases: a self-study introduction that the
student completes before attending class; a week of
classroom instruction based on case studies; and a
field exercise to be completed independently by the
student once back on the job. Specific courses on
cargo tanks and radioactive materials are also offered
by RSPA. The intensive radioactive materials
course, cosponsored with the Bureau of Motor Car-

TUNY; LIS, General Accounting Office, Stronger Enforcement Would
Help Improve Motor Carrier Safety, GAORCED-85-64 (Washington,
D Sept. 3, 1953); and LS. Gieneral Accounting Office, AManagement
Imiprovement Couldd Enhance Enforcement of Coast Guard Marine
Sotery Programs, GAOYRCED-33-59 (Xashingron, DC: Aug. 15, 1985).

LS. Departnent of Transportation, Rescarch and Special Pro.
grams Administration, Annual Report on Hazardous Materials Trans-
portatton- Cafendar Year 1954 (Washington, DC: 1984), p. 29,

Of the 7895 students, 40619 were State and local employees, while
LSt were emploved by the government. Other attendees were indus-
try personnel and toreign students, David Goodman, Hazardous Ma-
rerals Troming Tnstractor, Transportation Safety Institute, Oklnhoma
Clity, OK, personal communication, Mar. 30, 19586,



Ch. 5—Training for Hazardous Materials Transportation Enforcement and Emergency Response 209

Table 5-5.-Number of Hazardous Materials Transportation Inspectors and Work-Years®

1979 1980 1981 1982 1983 1984

inspectors-ful14im9:
United States Coast Guard . . . . .. ... .ot e 0 0 0 0 0 0
Federal Aviation Administration . . . .. ... .............. ... ... ... 12 12 10 0 10 11
Federal Highway Administration, . . . .. ... ......... ... ... ....... 9 9 9 0 8 7
Federal Railroad Administration . . . . . ... ... . . . . .. ..., 19 24 25 23 33 34
Research and Special Programs Administration . . . .. ............ 9 10 7 6 6 7

Total . . 49 55 51 29 57 59
Inspectors —part-time:
United States Coast Guard . . . . ...t 770 770 1,298 403 570 570
Federal Aviation Administration ... , .. ........... ... ... ... ..... 623 176 155 138 102 102
Federal Highway Administration. . . .. ............. ... . ......... 152 161 153 149 144 142
Federal Railroad Administration . . . . .. ................ ... .. ... 61 64 129 129 158 166
Research and Special Programs Administration . . . . . . ... ... ... .. 0 0 1 1 1 1

Total . . 1,606 1,171 1,736 820 975 981

Total work-years:

United States Coast Guard . . ... ...ttt
Federal Aviation Administration . . .. .....................
Federal Highway Administration. . .. .....................
Federal Railroad Administration . . .. .....................
Research and Special Programs Administration . . ... ........

..... 115.50 115,50  155.76 50.00 40.00 12.00
...... 36.90 19.04 17,75 8.20 14.08 15.00
...... 47.00 49.25 47.25 40.20 25.28 28,00
...... 28.20 33.60 34.65 33.00 46.40 48.00
.... 9.00 10.00 7.50 6,75 6.75 7.50

....... 236.60 227.39  262.91 138.15 13251 110.50

aThe term work-years refers to the aggregate annual time spent by all inspectors in a mode.

SOURCE: Office of Technology based on U.S. Department of Transportation Annual Reports.

rier Sefety, trained 120 students between 1980 and
1984.” Another course, designed to provide man-
agement-level employees of companies involved in
the transportation of hazardous materials with basic
working knowledge of the regulations, is taught at
TSI.

In addition, a hazardous materials “train-the-train-
er" course is offered by RSPA; train-the-trainer
courses instruct individuals at a central location and
then provide trained students with additional ma-
terials so that they can return to their jurisdictions
and train others. This approach is a cost-effective
way to augment training at the State and local levels.
A network of such trained trainers, affiliated with
the Commercial Vehicle Safety Alliance, is described
later in this chapter.

The Federal Highway Administration’s Bureau of
Motor Carrier Safety (BCMS) currently offers a
basic 8-hour training course in hazardous materi-
asfor State agencies. This course is given primar-
ily to State law enforcement personnel by BMCS
field staff; approximately 145 of these classes are

PData on numbers of courses and students were obtained from the
Bureau of Motor Carrier Safety survey form completed for the U.S.
Department of Transportation/Federal Emergency Management
Agency study.

offered each year. BMCS estimates that 14,460 stu-
dents attended the basic 8-hour class during the pe-
riod 1980-84." In addition, courses on general mo-
tor carrier safety regulations are offered at TSI.”

Hazardous materials training for FRA inspectors
isalso available from TSI. Two courses—basic and
advanced—provide instruction on the hazardous
materials regulations applicable to the rail mode,
with an emphasis on packaging and labeling of haz-
ardous commodities. FRA inspectors who have at-
tended a TS| training course may attend training
programs a the Association of American Railroad's
Transportation Test Center in Pueblo, Colorado.”
Extensive training in general rail safety is also avail-
ableat TSl.

nslegr'eextensive hazardous materials courses and a course on haz-
ardous wastes transport were taught for a limited period of time, but
they have been discontinued. Two new training programs will be in-
troduced in 1986 and 1987. The first, which will be given at U.S. De-
partment of Transportation regional offices, is on motor carrier safety
organization and management objectives; the other is a 40-hour course
at the Transportation Safety Institute covering hazardous materials and
wastes enforcement. Bill Herster, Bureau of Motor Carrier Safety, Fed-
era Highway Administration, personal communication, Apr. 3, 1986.

'Federal Railroad Administration inspectors may also participate in
training programs offered by a chemical company in Milford, PA. Frank
Fanelli, Federal Railroad Administration, U.S. Department of Trans-
portation, personal communication, Apr. 2, 1986.
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Table 5-6.—Department of Transportation Hazardous
Materials Compliance and Enforcement
Training Courses

Students
Course Hours per completing
Agency and course type®  course  peryear
Research and Special Programs
Administration:
Hazardous Materials Compliance and
Enforcement’. ................. CE 40 1,000
Intermodal Transportation of Hazardous
Materials’. ‘.. ............. . . c 40 80
Hazardous Materials Train-
the-Trainer’. ... ......... ..... CE 80 45
Cargo Tank Compliance and
Enforcement................... CE 24 300
Cargo Tank Roadside Inspectiofi . ... CE 32 250
In-Depth Radioactive Materials’. .., ., CE 32 40
Federal Highway Administration—
Bureau of Motor Carrier Safety:
Hazardous Materials for State
Agencies®. ................... CE 8 2,892
U.S. Coast Guard:’
Port Operations Department . . .. .,, ... CER 320 70
Marine Safety Petty Officer ..... ..... CER 240 210
Marine Safety Inspection Department
COUMSE. . oo v e et e e CE 280 70
Marine Safety Explosive Handling
Supervisors Course. . ............. CE 80 240
Federal Railroad Administration:
Hazardous Materials:
Advanced®..................... CE 40 50
BaSiC. ..ovvvrryyirnnnnnnnnn, ., CE 40 25
Railroad Operating Coursé. ... ...... CE 8 6,107
Fedora/ Aviation Administration:
Air Transportation of Hazardous Materials:
Advanced. ..................... CE 40 40
BaSiC. .oy CE 72 40
Multimodal ~Shippers Course".. .,..... C 32 40

ac - Compliance, E - Enforcement, R - Response.
bCourses ofterad at Transportation Safety Institute and State locations
CThis coursesofferedby Research and Special Programs Administration and cosponsored by

the Federal Highway Administration.
dajl courses offered at Yorktown, Virginia Training Center.
8Courses Offered at Transportation Safety Institute.

SOURCE: Office of Technology Assessment based on U.S.Department of Transportation and Fed-
eral Emergency Management Agency, “Reporl to the Congress: Hazardous Materials
Training, Planning, and Preparedness, " unpublished draft, 1986.

FRA has also sponsored the development of a vid-
eo program for railroad and hazardous materials
training. The Port Termina Rail Authority (PTRA)
in Houston received a grant from FRA to produce
a demonstration program in conjunction with the
Southern Pacific Railroad. One condition of the
grant was that the training be made available to
other railroads. The new system has been used to
train an estimated 500 PTRA and Southern Pacific
employees, and it has been demonstrated in several
other locations. Other railroads have expressed in-

terest in the program and are purchasing the nec-
essary computer equipment. '7

The Coast Guard offers hazardous materials en-
forcement training at its Marine Safety School in
Yorktown, Virginia. Although Y orktown courses
are open to civilians and industry as space is avail-
able, most students are Coast Guard personnel. A
7-week course, offered by the Marine Safety Inspec-
tion Department, provides training on domestic and
international hazardous materials regulations. A
shorter class on explosives is also taught at Y ork-
town. Two additional courses, one for petty officers
and another for officers, address basic marine safety;
these courses cover both emergency response and
enforcement. In addition to the Y orktown courses,
occasional seminars are conducted in major port and
harbor areas for shippers and carriers.*

FAA requires al new inspection and enforcement
staff to attend a basic 2-week training course at TSI
concerning the air transportation of hazardous ma-
terials. Subsequently, inspectors attend a I-week ad-
vanced refresher course every 2 years; this course
was attended by 190 inspectors from 1980 to
1984.”In addition, a multimodal course, em-
phasizing the highway and air modes, is given at
TSI for FAA depot and other staff responsible for
handling, storing, and shipping hazardous materials.

Other Federal Agencies

Two other Federal agencies—EPA and NRC—
have enforcement responsibilities relevant to the
transportation of hazardous materials. EPA and
NRC have delegated substantial regulatory and en-
forcement authority to the States. However, while
NRC provides training for State personnel, most
courses emphasize facility regulations. EPA enforce-
ment efforts are focused on land disposal facility
activities, and no formal enforcement training is
offered to the States. EPA and NRC activities are
described in box 5A. In addition, OSHA, respon-
sible for the safety of workers employed by shippers
and carriers of hazardous materials, offers courses

17 arry Helms, Port Terminal Rail Authority, personal communi
cation, Apr. 1, 1986, )

*A U.8.Coast Guard seminar on hazardous materials for shippers
and carriers held at the Port of New York and New Jersey in April
1986 was attended by approximately 100 persons.

®¥John Garrett, Federal Aviation Administration, personal commu-
nication, Apr. 2, 1986.
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Box 5A.—The Environmental Protection Agency and the Nuclear Regulatory Co

Enforcement Training Activities . ek

U.S. Environmental Protection Agency

The inspection and enforcement activities of the
U.S. Environmental Protection Agency (EPA) rele-
vant to transportation concern generators and trans-
porters of hazardous wastes. EPA requirements for
transporters of hazardous wastes consist of the U.S.
Department of Transportation’s (DOT) regulations for
hazard communication, packaging, and reporting dis-
charges, as well additiona notification, marking, man-
ifest, and cleanup requirements. Federal legidation a-
lows States to administer and enforce hazardous waste
programs in lieu of EPA if they meet certain require-
ments, Erograms in al but 7 States have been ap-

roved by EPA, and thus, 43 States are responsible

or conducting inspections,

Under a 1980 Memorandum of Understanding be-
tween EPA and DOT, EPA may bring an enforcement
action involving a waste transporter if the transpor-
tation is ancillary to other activities normally under
EPA’s jurisdiction, such as the storage or disposal of
hazardous wastes. Additionally, EPA has agreed to
make available to DOT any information regarding
Ioossible Hazardous Materials Transportation Act vio-
ations.

However, only a small percentage of EPA and State
ingoections target generators or transporters of haz-
ardous wastes. Guidance for EPA regiona and State
hazardous waste regulatory programs requires only
that sufficient resources be reserved to inspect 4 per-
cent of the generators and transporters in their juris-
dictions” Moreover, few EPA inspectors receive for-
mal training in the DOT hazardous wastes regulations.
Three EPA regiona offices have sent employeesto
Transportation Safety Institute training courses in the
past, and onI?/ one region meets annualy with DOT
regiona staff to coordinate inspection and enforce-
ment activities and discuss any relevant regulatory
changes.” At the State level, Federal funding under

'U.S. Environmental Protection Agency, 1987 Resource Conservation and
Recovery Act Implementation Plan, unpublished typescript, 1986, p. 14.

Ynformation 0N regional activities was provided by the following Environ-
mental Protection Agency staff members: Jerry Levi and Dennis Huebner,
Region I; Drew Leaman, Region 11; Jim Webb and Bruce Smith, Region 111;
Alan Antley, Region IV; William Miner, Region V; Jim Stiebing and Dave
Peters, Region VI; Bob Dona, Region VII; Diana Shannon, Region VIII;
Philip Bobel, Region IX; and Dick Bauer and Betty Wiese, Region X, March
1986. The lack of coordination between EPA and DOT inspectors was also
described in a 1983 congressional report. U.S. Congress, House Committee
on Government Operations, Improving the Effectiveness Of the Bureau Of

‘he Resource Conservation and Recovery Act
se used for staff training; EPA recommends that up
©0 5 percent of State grants be earmarked for train-
ng activities.? (See appendix A for additional infor-.
nation on EPA’s hazardous wastes program.) :

Nuclear Regulatory Commission

Responsibility for regulating the transportation of *

radioactive materials is divided between the Nuclear .
Regulatory Commission (NRC) and DOT. Under a
Memorandum of Understanding, NRC is responsible
for the design and performance of packages used to
transport high-level radioactive materials; DOT has
regulatory authority over packages used toship lOW-
level radioactive materials. Inspection and enforce-
ment authority is similarly divided, although the agen
cies have agreed to consult each other on the results
of inspections when they are related to each other’s
requirements.  States participating in the NRC's
Agreement State program have been granted regula-
tgg/ and enforcement authority for certain types of
radioactive materials.* NRC inspectors from three
Iorogram areas—reactors, fuel facilities, and materials
icensees-conduct both facility and transportation-
related inspections.** Nationwide there are 30 to 40
reactor inspectors, 10 to 12 fuel facility inspectors, and
30 to 40 materias inspectors.’

Numerous training courses have been developed for -
NRC staff, some pertaining to specific subjects such
as the transportation and packaging of radioactive ma-
terials. In addition, inspection and enforcement trdin-
ing for Federal and State employees is offered by
NRC's Technical Training Center in Chattanooga,

Motor Carrier Safety and Its Enforcement of Hazardous Materials Regula-
dons, Report No.98-562 (Washington, DC: U.S. Government Printing OF
fice, Nov. 17, 1983), pp. 52-55.

3U.8. Environmental Protection Agency, op. cit., p. 25.

*Twenty-eight agreement States are responsible for byproduct material (ra-
dioisotopes), source materials (raw materials for atomic energy), small quan-
tities of special nuclear materials, uranium and thorium tailings, and*
permanent disposal of low-level radioactive wastes. In addition, States have:
always had primary responsibility for the regulation of X-ray machines ad, :
other radiation producing equipment, accelerator-produced radioactive ma-
terials, and radium.

**The Nuclear Regulatory Commission is responsible for inspecting its
licensees, which include public utilities, universities with accelerators and ~
nuclear |aboratories, hospitals, and industries that handle radioactive mage-
rials. Materials inspectors cover 5,000 to 6,000 small |icensee% hospitals, iab-. .
oratories, accelerators, etc. I

4Alfred Grella, U.S. Nuclear Regulatory Commission, personal commis- *
nication, May 1986.

3
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in 1985 and s

on hazardous materials and fire safety principles.
The National Mine Hedlth and Safety Academy,
aso affiliated with the Department of Labor, pro-
vides compliance, enforcement, and response train-
ing on hazardous materials.

Limited hazardous materials training is aso offered
to employees of the U.S. Postal Service. The Postal
Service generally permits the mailing of hazardous
materials classified by DOT as Other Regulated Ma-
terial, as well as other hazardous materials such as
etiologic agents and radioactive substances.” Pack-
ages containing hazardous materials sent by mail
must comply with DOT regulations. Because Postal
Service personnel generally may not open sealed
mail, information on the contents of a package are
obtained only from the mailer or if a package re-
leases its contents. Thus, virtually al Postal Serv-
ice employees need training in several areas: deter-
mining whether packages containing hazardous
materials can be mailed, ensuring that DOT pack-
aging and marking requirements are met, handling
packages containing hazardous matter, and respond-
Ing appropriately in the event of a hazardous mate-
rialsrelease. A special hazardous materials training
program was initiated by the Po