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Preface

Hazardous materials (HM) are substances or
materias determined by the U.S. Department of
Transportation (DOT), or otherwise specified
by statute, to have inherent characteristics,
which may pose an unreasonable risk to the
public's health and safety, property, or to the
environment when transported in commerce.
The trangportation of HM is an issue of concern
in American communities because of the redl
and perceived risks that these materials can
pose to public safety. Highly publicized
trangportation incidents involving explosions
and injury or loss of life have heightened the
public awareness of the potentid dangersin
HM transportation. Consequently, the public
tends to view the transportation of HM in terms
of worst-case scenarios. In actudity, the vast
maority of shipments arrive safely, and
incidents that do occur usudly involve smdl
releases and require little or no emergency
response action.

This biennia report, prepared in accordance
with the Federa hazardous materids
transportation law* (Federa hazmat law),
provides a comprehensive picture of the
Department's activities in administering a
national HM trangportation safety program.

On January 3, 1975, the Hazardous Materials
Transportation Act (HMTA), Title| of Public
Law 93-633, was signed into law. The Act
provided authority for the Secretary of
Trangportation to draw together previoudy
fragmented regulatory and enforcement

authority over the movement of HM in
commerce into one consolidated and
coordinated effort. The HMTA was
ggnificantly amended by the Hazardous
Materids Trangportation Uniform Safety Act of
1990 (HMTUSA), Public Law 101-615,
signed on November 16, 1990, and was
codifiedin 1994 in 49 U.S.C. 88 5101-5127.

While 49 U.S.C. §8 5101-5127 providesthe
primary legiddive authority for the
Department's HM programs, other relevant
Statutes are, for the most part, mode-specific.
Among these are 49 U.SC.8 20101 et seq.,
formerly the Federd Railroad Safety Act of
1970, 45 U.SC. 8421 & 5., 49 U.SC.840101 et
seq., formerly the Federd Aviation Act of
1958, 49 U.S.C. 8§ 1301 et seq.; and marine
transportation laws at 33U.SC. §1221 & s0.
and 46 U.SC. § 3701 & s=sg. DOT's modal
adminigtrations-U.S. Coast Guard (USCG),
Federd Aviation Adminigration (FAA),

Federd Highway Adminigration (FHWA), and
Federd Railroad Adminigration (FRA)-retain
respongbility for enforcement actions rdaing to
trangportation by water, air, highway, and rall,
respectively.

A number of other authorities underlie the
Department's regulation of HM transportation.
The Federd Water Pollution Control Act
Amendments of 1972; the Resource
Conservation and Recovery Act of 1976; the
Comprehensive Environmental Response,
Compensation, and Liability Act of 1980; and
the Sanitary Food Transportation Act of 1990.
Both HMTUSA and the Hazardous Materids
Transportation Authorization Act of 1994,
impaosed on the Department additiona
respongbilities not codified in the Federd



hazmet law. These laws have influenced and
will continue to gresily influence the HM
programs of dl the moda adminigtrations.



Executive Summary

The Department of Transportation administers
acomprehensive national HM transportation
safety program. This report provides an
overview of safety and enforcement initiatives,
and incident/accident data; it aso describes the
regulations and exemptions to regulations
issued during 1994 and 1995.

The Federd hazmat law empowers the
Secretary to issue and enforce regulations
deemed necessary to ensure the safe domestic
and international movement of HM. This
authority has been delegated to the
Adminigrators of the operating adminigtrations.
The Adminigtrator of the Research and Specid
Programs Adminigration (RSPA), through the
Associate Adminigirator for Hazardous
Materids Safety (HMS), coordinates the
Department's HM transportation safety

program.

RSPA develops and issues regulations
governing single and multimoda transportation
and indudes the following areas. definition and
classfication of HM, shipper and carrier
operations, and packaging and container
specifications. Two principles guide the
formulation of the regulations. (1) use of proper
packaging and handling to ensure the safe
trangportation of HM, and (2) effective
communication to carriers and emergency
responders of the hazards of materias and
appropriate procedures to manage emergency
gtuations.

In 1994 and 1995, RSPA published

54 documents related to its HM rulemaking
program. Appendix A of thisreport contains a
summary of these noticesand find rules. In
addition to the many rulemaking actions, RSPA

completed 16,768 discretionary actions
involving HM in 1994 and 1995. A
breskdown of these actionsis shownin
Chapter Four. In addition, the Hazardous
Materids Regulations Information Center
received more than 60,000 telephone inquiries
during the biennium.

Beyond its regulatory actions, the Department's
god isto promote safety in trangportation by
reducing accidents, deaths and injuries, and
property damage attributed to the unsafe
manufacture or maintenance of HM packagings
or shipments of them. Itisunredigtic to assume
that accidents will be diminated so long as HM
are shipped, but extensive compliance and
enforcement programs can assure the public
that shipments of HM are moving safely inthe
various modes of transportation.

Asaresult of ingpections conducted by the
Department's staff of 206 full-time and

1,568 part-time inspectors, in 1994, the
Department issued 176 Letters of Warning,
initiated 2,821 civil pendty actions, completed
1,813 civil pendty actions, and collected over
$7 millionin civil pendties. In 1995, agaff of
275 full-time and

1,465 part-time inspectors issued 213 L etters
of Warning, initiated 2,839 civil pendty actions,
completed 1,814 civil pendty actions, and
collected over $5.9 million in civil pendties.

Federd efforts are complemented by state
enforcement programs. To support state
efforts, RSPA sponsors the Cooperative
Hazardous Materid's Enforcement
Development (COHMED) program. This
outreach effort encourages partnerships among
Federd/state and loca agencies, industry



associaions, public interest groups and Native
American tribes, and promotes national
uniformity of regulaions and enforcement
activities. Through semi-annua mestings,
RSPA provides aforum for these groups to
meet and obtain current and relevant training in
HM transportation, and discuss issues of mutua
concern.

Since 1989, 22 law enforcement and
emergency response representatives from date
and loca governments have participated in
RSPA's Hazardous Materiads Specidist Intern
program. Under the Intergovernmenta
Personnd Act, this program dlows HM
specidigts and program managers from sate
and loca agencies to become familiar with
Federal regulatory processes and safety
programsin order to develop or enhance HM
programs within their home jurisdictions.

RSPA has operationa respongbility for both
the Hazardous Materias Regigtration and
Hazardous Materiad's Emergency Preparedness
(HMEP) grants programs. Certain shippers
and carriers are required to pay an annua fee
which funds emergency preparedness grantsto
dates, territories and Native American tribes to
train and prepare to respond to HM
emergencies. During 1994, personsinvolved in
the trangportation of the specified HM
submitted 27,775 regidtration statements and
paid fees amounting to $8,390,000. Of this
amount, $6,963,000 was set aside to support a
grant program that provides funding to states,
territories, and Native American tribes for
emergency response planning and training and
to support other activities related to emergency
response. The remaining amount is collected to
defray the DOT's codts of administering the
registration program. During 1995, 27,500
regidration statements

were submitted and the fees collected
amounted to $8,327,000. Of this amount,
$6,889,000 was set aside for the grant

program.

The Department continues to represent the
United States a mestings of internationa
standards-setting organi zations concerned with
the safe transportation of HM. Our
participation focuses on ensuring that
internationa standards devel oped by these
organizations enhance safety without impeding
internationa trade.

RSPA's Hazardous Materias Information
System (HMIS) is the Department's principa
source of safety data related to HM
trangportation. This database contains
comprehendve data on incidents, exemptions
and gpprovds, enforcement actions (not fully
accessible to the public), and other elements
that support the regulatory program. HMIS
new menu-driven programs used extensvely
within the Department and by other Federa
agencies, sate and locd governments, the
media, and the public, were improved to permit
generation of summary dtatistica reports.
RSPA responded to 676 data requestsin 1994
and 742 datarequestsin 1995. HMIS datais
aso used to identify emerging safety problems,
monitor compliance efforts, support training
programs, and supply andytica judtification for
regulatory proposals.

The research and technology program of the
Department provides the technicd analysisto
support regulations development and addresses
the multimoda improvement of safety and
efficiency. The Department initiated a variety
of research projects which are detailed in
Chapter Two of this report.



To inform the public and private sectors of the
principles and gpplication of the HM regulatory
program and emergency response procedures,
the Department administers a comprehensive
education and information program. Technica
assstanceis provided by the modal
adminigtrations, the Transportation Safety
Ingtitute (TS), other Federal agencies, Sate
and locd officids, and industry representatives.
Classroom ingructionisprovided a TSl in
Oklahoma City, Oklahoma, and at field
locations around the country. Through resident
and "Trainthe-Trane™ (TTT) courses,

5,442 students were trained in 1994 and 1995.

In addition to classroom training, the
Department offersavariety of printed and
multimedia training aids to the HM community.
In 1994 and 1995, the Hazardous Materials
Trangportation Training Modules (Modules
One through Six) were revised and were
placed on

CD-ROM for interactive individua

presentation, aswell as, for customized group
ingruction. This CD-ROM mode of delivery at
$25 for the st of six modules is exceedingly
cod effective to hazmat employers, the
regulations requires dl hazmat employersto
train dl their hazmat employees. Additionaly,
in 1995 the Department created greater
awareness and delivery of publicationsin both
Spanish and English, through a series of
outreach programs, brochures, and mestings.

RSPA disseminates HM information through its
Hazardous Materids Information eXchange
electronic bulletin board system known as
HMIX. In 1995, RSPA made HMIX available
on the Internet, and was awarded the Vice
Presdent's Hammer Award for this effort.

In summary, at the Federal, Sate, and loca
levels, the Department strengthens existing
programs and cultivates new programs that
improve safety in HM trangportation, and
nationwide uniformity in application and
enforcement of the regulations.
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Chapter 1

Government Reinvention Accomplishments

Asareault of the National Performance
Review (NPR), the Department isaiming to
put "customers' first, and to focus more clearly
on its safety mandate: protecting the Nation
from the risks inherent in the trangportation of
HM by al modes. In 1994 and 1995, the
Department created grester customer
awareness through a series of outreach
programs and meetings, and ddlivery of
brochures and publicationsin both Spanish and
English.

Customer Outreach

RSPA is committed to achieving its safety
gods, in part, by making technicd information
reaedily available to emergency responders and
workersin the business of transporting HM by
utilizing new technologies that are cost effective
and

up-to-date.

In 1994, the basic Hazardous Materids
Transportation Training Modules (Modules
One through Six) were revised to reflect all
HM transportation regulatory changes of
HM-181. In 1995, these six modules were
further revised to include Docket HM-215A,
Implementation of the United
Recommendations on the Transport of
Dangerous Goods (UN Recommendations),
International Maritime Dangerous Goods
(IMDG) Code, and the Internationa Civil
Avidion Organization's Technica Indructions
for the Safe Transport of Dangerous Goods by
Air (ICAO Technicd Ingructions) and were
placed on CD-ROM

for interactive individua presentation, and for
customized group indruction. This CD-ROM
mode of delivery a $25 for the set of Six
modulesis exceedingly cost effective to hazmat
employers, the regulations require al hazmeat
employersto train dl their hazmat employees.
Thistraining program was a cooperdtive effort
by the Department, industry representatives of
the Hazardous Materids Advisory Council
(HMAC), and state enforcement/emergency
management personnel from the COHMED

program.
Hammer Awards

On July 24, 1995, RSPA's Office of
Hazardous Materids Initiatives and Training
(OHMIT) and FRA's Fidld Liaison Team
received Vice Presdent Gore's Hammer
Award. The Hammer Award recognizes
sgnificant contributions in reinventing
government by putting cusomersfirg, cutting
red tape, empowering employees and getting
back to basics.

OHMIT received its award for expanding
access to the HMIX, a computer bulletin board
and nationd dearinghouse for HM information,
by providing a direct connection through the
Internet and initiating gateway through
FedWorld.

FRA received its award for reinventing the
technical interpretation process to iminate
incong stent gpplications of FRA regulations.
The team established a Technical Resolution
Committee to



formulate conggtent technica interpretations
and enforcement policies across safety
disciplines. Committee decisons were used to
develop FRA's technical manuas and technical
training programs.

Regulatory Reinvention and Public
M eetings

On March 4, 1995, President Clinton issued a
memorandum to heads of departments and
agencies cdling for areview of dl agency
regulations and dimination or revison of those
regulations that are outdated or in need of
reform. The President also directed that front
lineregulators”. . . get out of Washington and
create grassroots partnerships' with people
affected by agency regulations. On April 4,
1995, RSPA published in the Federal Register
aNotice of Public Mestings and request for
comments on its HM safety program.

Comments were requested on ways to improve
the Hazardous Materids Regulations (HMR)
and the kind and qudlity of servicesits
cusomerswant. RSPA held seven public
meetings and recelved over

50 commentsin response to the notice. On
July 28, 1995, RSPA published a second
Notice of Public Meetingsin the Federal
Register announcing five more public meetings.

In response to the President's directive, RSPA
performed an extensive review of the HM
regulations, and associated procedura rules.
RSPA identified at least five rulemaking actions
for priority handling under thisinitigtive thet
address various revisions to the regulations to
eliminate duplicative requirements, remove
obsolete regulaions, and smplify other
requirements. RSPA anticipatesissuing find
rules on these rulemakingsin 1996.



Chapter 2

Research and Technology

Research and development is necessary to caryingHM. A
provide the technica and andyticad foundation

necessary to support the Department's

regulatory, internationd standards

development, compliance, and emergency

response activities in the area of HM

trangportation safety.

Federal Aviation Administration

After 17 years of research and devel opment,
the FAA certified the first Explosives Detection
System. The new system, the CTS-5000, is
manufactured by InVison and wastested in
1995 at the FAA's Technica Center located in
Atlantic City, New Jersey. The system uses
computed tomography to detect explosives and
isthefirs explosves detection system for
checked baggage to be FAA-catified. Trids
run at two airports, lasting a year, will be used
to determine how the equipment performs.
FAA plans deployment late in 1997.

Federal Railroad Administration

Research projects completed in 1994 and
1995:

Tank Car Design Study

This project, in accordance with the
requirements of Section 21 of HMTUSA,
studied the tank car design process, including
specification development, design gpprovd,
repair gpprovd, repair accountability and tank
car design criteriaincluding whether head
shidds should be ingdled on dl tank cars



contract was awarded in 1992 to the
Trangportation Research Board. The find
report “ Ensuring Tank Car Sefety” was
published in October 1994.

Vent & Burn Method of Field Product
Removal

This project studied and investigated factors to
be congdered in the sdlection of type, sze and
shape of explosive chargesto be used in the
"vent and burn method" to enhance safety
related to field remova of tank car contentsin
accidents. The find report was submitted to
FRA in September 1994.

New initiatives and ongoing projects:

Non-destructive Evaluation for | nsulated
Tank Cars

FRA initiated this project under the Small
Business Innovation Research Program, in
1994. This project studies the use of acoustic
emissontesing. A find report isto be
submitted to FRA the first quarter of 1996.

Dedicated Train Study

This project, initiated in 1992 in accordance
with the requirements of Section 116 of
HMTUSA, compares the safety of uang trains
operated exclusively for the transportation of
high leve radioactive waste and spent nuclear
fud (dedicated trains) with the safety of using
other methods of rail transportation. The report
to Congressis being reviewed.

Over-the-Road Test (FEEST |1 Test)

This project will gather service run forces data
to vaidate/replace Freight Equipment
Environmental Sampling Test (FEEST) data.
Thisis being refined to fit the Damage

Tolerance Andyds (DTA) project. The data
find report is being reviewed by FRA.

DTA for Tank Car Stub Sill Designs

Thisisajoint project with the Association of
American Rallroads (AAR), Railway Progress
Indtitute (RPI) and the FRA.. It will provide a
procedure for andyzing the integrity of various
stub silI designs as ordered by Emergency
Order (EO) 17. The methodology would be
gmilar to that used by the FAA and the airline
industry in arplane design. Service forces
gathered in an over-the-road test will be used
by Southwest Research Indtitute and the tank
car buildersin this procedure. Thefind report
and DTA for one stub Sll design per
manufacturer or user is due AAR/RPI/FRA by
December 1996.

NDT for Tank Car I nspection and
Requalification

Thisproject will: (1) review, andyze and
propose & least five non-destructive test
(NDT) methods for use in the prescribed
periodic inspection replacing the hydrogtatic
test; and (2) establish AAR/Transportation
Technology Center as atest repository
ingpection center. The project was initiated in
October 1995. Thefind report for the
evauation of test methods portion is due by the
end of calendar year 1996.

Surge Pressure Suppression Devices

This project will determine the adequacy of
existing surge pressure suppression devices by
actud testing of severd types of surge pressure
suppression devices. This project isto co-fund
the AAR project. A fina report isdue
AAR/FRA by November 1996.

Damage Assessment of Tank Carsin



Accidents

This project, initiated in April 1995, will
evduate the vaidity of the tank car damage
asessment guiddines currently in use and
develop improved guidelines where necessary.
A companion handbook to the “Emergency
(Response) Procedures for Field
Remova/Transfer of product” describing
critical flaw sze and damage assessment of
tank carswill be developed. Thefind report
for Phase 1 - literature search isdue March
1996. Phase 2 theoretical and actual test
vaidation is due December 1997. Thiswill be
an on-going task with the test results to be
included in the Tank Car Safety Program
course handbook when available.

Safety/Risk Analysis of HAZMAT
Transportation - Phase 2

Under phase, the proper packaging criteria
for trangporting HM, based on risk andysis,
was evauated. The phase 2 effort examined
more hazardous materids. Thefind report has
been submitted and is being reviewed.

Tank Car Safety Valves and Vents

This project will sudy/verify/vaidate the use
parameters for pressure relief vaves, i.e, relief
of tank interna pressure to prevent tank
rupture, for HM lading that are liquid, and/or
that thermally decompose or polymerize. Test
results are intended to be used in developing
guidance in the selection, sizing, and use of
pressure relief devicesin HM tank cars, and
the results should be available in June 1996.

Stub Sill Tank Car Fatigue Crack Growth
Testing Phase 2

This project investigates the cause of stub sl
fatigue cracks and the effectiveness of certain

retrofit desgns. In addition, it will characterize
the stress ditribution environment in the stub
dll tank car. This project will use the new
FEEST Il datasince the existing FEEST data
seemsto have an anomaly init. Simuloader
and squeeze tests will be conducted. The
project is scheduled to be completed by
December 1996 with the find report submitted
by summer 1997.

Neutron Beam Weld I nspection Method

This project was initiated July 1994. The
Neutron beam method for determining weld
quaity/shape was performed and analyzed for
possble usein determining the quality and
strength of welds on sub-surface of tank car
plate steels. A datareport was received by
FRA in December 1995. The project did not
show the need for neutron beam sub-surface
ingpection of weldsin production of tank cars.

Use of Thin Plate Steel Manufacturing
Processfor Tank Car Stedl Production

This project looks at the feasihility of producing
tank car stedls produced by thin stedl
(Automobile) method. Thisisan ongoing
project and an expected report is due to FRA
by mid-1997.

Resear ch and Special Programs
Administration

RSPA’s research and development efforts are
organized into three program aress.

Information Systems- TheHMISisa
computerized information management system
containing data related to the Federd HM
safety program to ensure the safe trangportation
of HM by air, highway, rail, and water, isthe
primary source of nationd data for the Federd,



date and loca governmenta agencies
responsble for the safety of HM transportation.
Data from the system are also used by the

HMS program, industry, news media, and
generd public. An expanded description of the
HMISislocated in Chapter 10.

Research and Analysis- This area provides
the technicd and andytica foundation
necessary to support risk management,
program assessment, assessment and
implementation of new technologies, and the
development of domestic and internationd HM
transportation safety regulations and programs.

Regulation Compliance - Packagings are
critical to the safe transportation of HM. This
program performs the testing necessary to
determine the extent of manufacturer
compliance with the HM regulations to protect
the public and the environment from
unintentional relesse of HM.

Research completed in 1994 and 1995:

Definition and Evaluation Criteria for Dry
Batteries

This project had three objectives. (1) to
categorize "dry cdl" betteriesin commerce; (2)
to develop criteriafor evauating hazards
associated with "dry cell” batteries; and (3) to
develop adefinition of "dry batteries’ for
regulatory purposes. RSPA evauated the
hazard properties of "dry cdl" batteries whose
classfication is disputed by shippers and
manufacturers. Results obtained from this
project will enable RSPA to respond quickly to
the need for revison of the classfication of
"dry cdl" batteries.

Guidance for HM Flow Surveys

This project, the purpose of which wasto

provide written guidance to aid State, regiond
and loca governments, and others with
emergency response repongbilities on how to
conduct acommodity flow study for HM
moving by highway, was prepared by RSPA
and the Volpe Nationa Transportation Systems
Center (Volpe) during 1994-1995 and
completed in January 1995 with the publication
of afina report. The report provides step-by-
step guidance, to conduct a commodity flow
study for specified geographic areas such asa
single community, large urban areas, and other
locations. The report was developed in
support of HMTUSA which requires
DOT/RSPA to make grantsto statesto
determine HM flow patterns within and
between states. During 1995, nearly 5,000
copies of the final report were distributed by
RSPA to state-designated grantees under the
HMEP grant program.

Assessing HM Transportation in the
Kanawha Valley

A comprehengve study of HM in transportation
in the Kanawha Valey of West Virginia,
funded by EPA and RSPA, was prepared by
the Nationd Ingtitute for Chemica Studies and
completed in 1994. The primary purposes of
the study were:

(2) to characterize transportation of HM and
wadtes in Kanawha and Putnam Counties, (2)
to assess the public safety risk that may be
present from this activity; and (3) to document
the process by which the study was conducted
for the benefit of other communitieswith
concerns about the trangport of industria raw
materiads, products and wastes. This
information provides a basis for emergency
planners and



responders, and the public, to help prevent and
respond to transportation accidents involving
HM.

Mode and Route Study

FRA co-funded this research project, initiated
in the latter part of 1992, in accordance with
the requirements of Section 116 of HMTUSA,
to determine which factors should be taken into
condderation by shippers and carriersin order
to select modes and routes which, in
combination would enhance public safety
related to the trangportation of high-level
radioactive waste and spent nuclear fudl.

Evaluating SADT Test Methods

The purpose of this project was to evauate the
equivaency of the four Self-acceerating
Decomposition Temperature (SADT) test
methods which are prescribed in Title 49 Code
of Federa Regulations (49 CFR) and based on
the UN Recommendations. RSPA evauated
the equivadency of these four methods to ensure
safe bulk trangportation of thermdly ungtable
substances such as organic peroxides. Results
obtained from this project will be used to
asess the runaway reaction hazards of
thermally unstable substances.

ERG Analyses

The Department's Emergency Response
Guidebook (ERG) is revised and republished
every three years to provide first responders
with critical information necessary to protect
the public and themsdlves from HM spills. In
1996, the DOT ERG will be replaced by a
North American Emergency Response
Guidebook (NAERG). 1n 1995, research
work was performed to expand and improve



the accuracy of the guidance provided in the
NAERG. In particular, work was performed
to improve the guidance provided by the Table
of Initid Isolation and Protective Action
Digtances. A second effort to improve the
NAERG was a study to identify and assess the
hazard of materias which, upon being spilled
into water, would produce a large quantity of
toxic vapor or gas.

New initiatives and ongoing projects.
Operation Respond

RSPA, together with the FRA and FHWA,, is
currently funding a cooperative research and
demongtration project known as Operation
Respond. The project is designed to
demondtrate the vaue of providing areafirst
responders (police, fire- fighters, and
emergency medica services personnel) with
technology and training to improve
communications at the scene of aHM incident
a variouslocationsin the nation. User-friendly
software is being developed to provide a 911-
emergency dispatcher with adirect computer
linkage to rail car and motor vehicle specific
HM content and emergency response guidance
information maintained by a participating
carier.

Analyzing National Transportation
Patterns of Large-Volume HM by Highway

The purpose of thiswork isto test the
practicability of a“gravity” mode developed to
predict highway flows for aportion of 147
large-volume hazardous chemicds that have
been identified as being transported by truck in
the United States During 1994-1995, RSPA
began work through Volpe, to compare the
gravity modd with dternative “linear” modds
for Sx selected chemicals: Dodecene-1, 1-

Butanol, Phosphorus Pentasulfide, Acetone,
Isopropanol, and Isopropylamine. RSPA
expectsthefirg of this series of reportsto be
available by June 1996.

| dentification of Factorsfor Selecting
Modes and Routes for Shipping High-
Level Radioactive Waste and Spent
Nuclear Fuel

Thisongoing study, initiated in late 1992, isin
support of Section 15 of HMTUSA which
requires DOT/RSPA to conduct a study to
provide technica information on which factors,
if any, should be considered by shippers and
carriersin order to sdlect modes and routes that
would enhance public safety related to the
trangportation of

high-leve radioactive waste and spent nuclear
fuel. On December 30, 1993, RSPA issued a
notice of opportunity for public review of a
draft report and requested comments. During
1994-1995, RSPA conducted an analysis of
comments received during early 1994, and is
preparing afina report expected to be
availablein caendar year 1996.

Exploration of GPS to Enhance the Safe
Transportation of Hazardous Materials

This study isin support of DOT's Strategic
Plan, God 3.2, to make the Globa Pogtioning
System (GPS) the world' s stlandard. A draft
report was prepared by RSPA and Volpe
during 1994-1995 and is expected to be
digtributed as afina report during 1996. The
report examines informationa needs, technicd
feadbility, performance criteria, and
organizationa and other system requirements to
asess GPS technology and applications that
may promote the safe trangport of hazardous
materias by ral and highway. Emphasisison
the cost impact of implementation of GPS on
current industry practices and infrastructure to



ensure that practica, least burdensome,
gpplications may be developed.

New Technologiesin Hazardous Materials
Transportation I nformation Systems:
System Definition

This study was conducted by RSPA and Volpe
during 1994-1995 and is expected to be
completed as afind report during 1996. The
purpose of the report isto build on the
knowledge provided by the Nationd Academy
of Sciences (NAYS) in itsreport to Congress
and DOT, “Hazardous Materid's Shipment
Information for Emergency Response,” Specid
Report 239. Specificaly, RSPA will focus on
the cost-effectiveness of technol ogy-based
options for tracking, identifying and monitoring
hazardous materids shipments to enhance
transportation safety. Thefind report is
expected to concentrate on developing the
parameters of apilot project, following NAS
protocols, that would apply to the trucking
industry.

Evaluating DDT Hazards of Energetic
Materials

The objective of this project is development of
asuitable test method for the evauation of the
deflagration-to-detonation (DDT) potentia of
energetic materids. DDT sengtivity measures
the behavior of ablasting agent involved ina
fire. Alternative smal scaetedts, basdine data
and criteria

were developed for evauation of the DDT
potentia of energetic materids. Results
obtained from this project will enable RSPA to
review criticaly the adequacy of current safety
standards used in the authorization of the
trangport of energetic materids. It dso will
enable RSPA to incorporate aternative small
scae tests and new criteriainto the HM
regulations.



Evaluations of Small Explosive Devices

The objective of this project isto identify and
edtablish criteria and procedures for identifying
amdl explosve deviceswith alow explosve
hazard so RSPA can minimize the regulation of
such devices and focus its resources on
explosives with higher risk. Evauations-
including testing--will be carried out on a
vaiety of devices generdly classed in Divison
1.4 and which contain asmadl quantity of
explosves.

Test Methods and Criteria for Ammonium
Nitrate Fertilizers

The objective of this project isto develop
amplified test methods for proper classficaion
of indudtrid or agriculturd grade ammonium
nitrates. Results obtained from this project will
enable RSPA to review criticaly the adequacy
of current classfication criteriaand safety
gandards on ammonium nitrate fertilizers.

Test Methods and Classification Criteria
for Oxidizers

Inthe area of classfication, RSPA plansto
revise the test methods and packing group
criteriafor oxidizersin support of the United
States pogition a meetings of the UN Group of
Experts on the Transport of Dangerous Goods.

HM Packaging Performance Evaluation

Thework cdled for in this multi-year effort isa
systematic gpproach to the development of
specific accident surviva performance criteria
for materids extremely toxic by inhaation when
shipped in bulk quantities. The criteria
developed will be supported by: assessment
and andyses of exiging
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regulatory structure, acceptable measures of
harm, accident environments, release scenarios
and release consequences. Thefina products
will be: accident survivability, performance
criteria, performance tests, pass/fail criteria,
and specific acceptable designs for packaging
of bulk quantities of materids toxic by
inhaation. RSPA has received afina report
which covers dl tasks except specific
performance criteria and design approaches.

Criteriafor High Strength Steel Cylinders

This project was initiated to insure thet the
present leve of sructurd integrity for
compressed gas containers will be maintained
for containers being developed usng new
materias and new testing methods. This
project will accomplish the following: (1)
evauate test methods and results used to
demondtrate fracture resstance of high strength
ged cylinders, (2) develop fracture resistance
acceptance criteriafor desgn and manufacture
of high strength sted cylinders, and (3)
develop the andyticd methodology needed to
conduct an assessment of the maximum safe life
of ded cylinders.

Leak Testing of Special Form Sealed
Sources

This project is addressing possible defectsin
the current methodology for testing radioactive
sedled sources during design, approvad, and
production. There is strong evidence that the
current practice of usng surrogate materid in
lieu of actud radioactive maerid (RAM) gives
erroneous results due to thermal output
differences. This project will attempt to resolve
the issue or recommend alternates.
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RAM Packages

Specification packages are abroad family of
package designs authorized by both DOT and
the U.S. Nuclear Regulatory Commission
(NRC) for the trangport of fissle and Type B
quantities of RAM. This study will compiledl
available test and performance data and
documentation for the specification packages
and identify the strengths and weskness of the
specification packages. A follow-on study will
address the weaknesses of these packages.
The follow-on sudy will identify design changes
required to bring DOT Specification packages
into compliance with the current Internationa
Atomic Energy Agency's (IAEA) Basic Safety
Series; develop the most effective and cost
efficient course of action for the redesign of
each specification package consdered; and
provide the regulatory analysis required to
justify the chosen course of action.

I ndex System Used to Transport RAM

The trangport index (T1) isanumerica vaue
marked on the labels and shipping papers of
RAM packages which indicates the magnitude
of the potentia radiation hazard from a package
in transport. Becausethe Tl can be determined
by either a measurement of the maximum
radiation dose rate at a distance of one meter
from the package or, for packages containing
fisdle RAM, be derived from the theoretical
determination of the safety features that prevent
accidentd criticdity of the materidsin the
package, the Tls shown on labels and shipping
papers do not definitively identify whether the
potentid hazard is from the externd radiation of
the package or there is potentid for the
contents of the package to go critical.



This study investigates whether a
modification/addition to the current indexing
system or a completely new indexing system
would improve operating safety and hazard
communication.

Reducing Radiation Doses

Over the past twenty years, ®Mo-*mTc have
been the most commonly used radio nuclidesin
medicine. Data collected in the early 1990s
from the Department's exemption holders
indicate that possbly

90 percent of the totd radiation dose received
by transport workers is related to the transport
of generators containing

“Mo-*mTc. Based onthisdata, it isfar to
conclude that areduction in the radiation dose
rates from these packages would result in a
sgnificant dose reduction to workersin the
overdl trangport program. This study will
investigate the costs and benefits associated
with changing the shidding materid used in the
generators from lead to depleted uranium. The
investigation will cover new packaging
requirements, number of new packages
required, and the effect any change would have
on the doses to transport and medical
employees aswdl asthe operationa impact of
switching from lead to depleted uranium.

Composite Cylinders Assessment

This project is addressing the design, testing,

and retesting requirements for full composite

cylinders. It is anticipated that full composite
cylinders will become
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increasingly popular due to their light weight.
However, a thistime, little is known about the
sructurd integrity and degradation modes of
these cylinders or appropriate nondestructive
testing methods for these cylinders. Before
specifications and regulations can be
developed, research must be conducted to
determine suitable design, testing, and retesting
procedures.

Retest Methods for Composite Cylinders

Another project will address the devel opment
of arequalification procedure for high strength
metd cylinders. For example, certain duminum
cylinders have been found to be subject to
sustained load cracking which resultsin cracks
in the neck and shoulder aress. If not detected,
these cracks may result in cylinder fallure. This
project will attempt to develop ardiable
nondestructive test procedure to detect and
determine the size of cracks and acceptance
criteriafor cracks detected during
requdification testing.

National Risk Assessment

Thisisan assessment of the transportation risk
posed by materids poisonous by inhdation,
explogves, flammable liquids and gases based
upon adatigicd andyssof HM incidentsin
the HMIS. By determining the relaive nature
of risk from high-probability low-consequence
and low-probahility high-consequence events,
RSPA will be ableto better prioritize its
regulations and program activities.



Chapter 3

Hazardous Materials Regulations

The Secretary of Transportation is responsible,
under the Federd hazmat law, for protecting the
public againg dangers inherent in the
trangportation of HM. Under authority
delegated by the Secretary, RSPA is

respongible for formulating, issuing and revising
HM regulations and exemptions, to carry out
this respongihility.

The HM regulations, codified in 49 CFR Parts
171-180, set forth standards applicable to HM,
which include: dassfication, packaging, hazard
communication, emergency response
information, training of hazmat employess,
trangportation and handling, and incident

reporting.

In ng the need for changesto the
regulations, RSPA continualy monitors
domestic transportation practices and
experience and international regulatory
developments. It evauates requests for new or
amended regulations received from the generd
public, the regulated industry, other Government
agencies, and the Department's modal
adminigrations. Amendments are aso issued to
address specific safety problems, to incorporate
new technology, and in response to congressiond
mandates or executive orders.

In 1994, RSPA published 26 documents related
to itsHM rulemaking program: 1 Advance
Notice of Proposed Rulemaking (ANPRM); 3
Notices of Proposed Rulemaking (NPRMs); 3
NPRMs and 4 NPRM Clarification Notices, 10
Fina Rules (FRs); 2 FR Notices of
Confirmation of Effective Dates, 1 Denid of a
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Petition for Reconsderation of aFR; 1 FR
Clarification Notice, 2 Safety Advisory

Notices; 1 Notice of Public Symposum; and 1
Notice of Filing Requirement. In 1995, 28
additiona documents were published: 1
Supplementa Advance Notice of Proposed
Rulemaking (SANPRM); 1 withdrawa of an
ANPRM;

1 termination of an ANPRM; 7 NPRMs,

7 FRs, 3 Revised FRs in response to Petition for
Reconsderation; 1 Denid of a Petition for
Reconsderaion FR; 3 FR Clarification Notices;
1 Notice of a Supplementa Emergency
Preparedness Grant Program;

2 Notices of Request for Comment; and

1 Notice of Document Availability. Appendix A
of this report contains asummary of these
Notices and FRs.

The following FRs are of particular interest:

UN Recommendations, IMDG Code, and
| CAO’'s Technical I nstructions

In aFR published on December 29, 1994,
RSPA amended the regulations to maintain
aignment with corresponding provisons of
internationd standards. This action was taken
because of recent changes to the IMDG Code,
ICAO Technicd Ingructions, and the UN
Recommendations. These revisons were made
to facilitate the transportation of HM in
internationa commerce,

HM Transportation Registration and Fee
Assessment Program



After further consideration of a proposa to
increase fees to provide a sound basis for
funding a nationwide emergency response
training and planning grant program, established
in 1992, RSPA issued aFR on May 23, 1995,
which maintained the current fee structure,
Therefore, registration fees were not increased,
as proposed in an NPRM issued on January 30,
1995, for persons engaged in trangporting or
offering for trangportation certain categories and
quantities of HM in intrastate, interstate, and
foreign commerce. RSPA expanded
goplicability of the regidration program to
include certain additiona materials and provided
an exception from arequirement for regidration
of foreign offerors.

| BCsfor Hazardous Materials

The regulations were amended to include
requirements for the congtruction, maintenance
and use of intermediate bulk containers (IBCs)
for trangportation of HM. TheIBC
specifications and standards are based on the
UN Recommendations and commodity
assgnments st forth in the IMDG Code.
Safety standards are established for IBCsto
dlow for flexibility and technologicd innovation
in the development of IBC design types, and
eliminate the need for most of the exemptions
aoplying to polyethylene, rigid, and flexible
IBCs. Revisons and response to petitions for
reconsderation were published in the Federal
Register on August 4, 1995.

Cargo Tanks; Miscellaneous Requirements

Certain requirements under the regulations for
manufacture, qualification and maintenance of
cargo tank motor vehicleswere amended in a
FR issued

November 3, 1994. These actions were based
on petitions for rulemaking, exemptions,
Nationd Transportation Safety Board
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recommendations, and RSPA initiatives.

RSPA revised design loading requirements for
MC 331 cargo tank motor vehicles and made
certain other editoria and technica changes for
clarity. Changes were made to relax certain
requirements and to reduce unnecessary
burdens on industry where therewill beno
adverse effect on safety.

Hazardous Substances

On June 20, 1994, RSPA revised the List of
Hazardous Substances and Reportable
Quantities, which appears in Appendix A to the
Hazardous Materids Table (49 CFR Section
172.101). Thisaction was taken to comply with
the Super Fund Amendments and
Reauthorization Act of 1986, which amended
the Comprehensive Environmenta Response,
Compensation and Liability Act of 1980 to
mandate that RSPA regulate under the
regulations al hazardous substances designated
by the Environmenta Protection Agency (EPA).
On Augugt 2, 1995, RSPA published afind rule
which further revised the List of Hazardous
Substances and Reportable Quantities. These
actions enable shippers and carriers of
hazardous substances to comply with gpplicable
requirements of the regulations, including
natification if adischarge occurs.

Hazardous Materialsin COFC and TOFC
Service

On December 15, 1994, RSPA published aFR
which established standards for transporting
portable tanks containing certain HM in
container-on-flatcar (COFC) or traler-onlatcar
(TOFC) svice, diminating the need for prior
gpprova from the FRA. This action facilitates
domestic and international commerce.

Hazardous Materials Penalty Guidelines



InaFR issued March 6, 1995, RSPA published
cvil pendty guiddines used in itsHM
enforcement program, in response to a request
contained in Senate Report 103-150 that
accompanied the DOT and Related Agencies
Appropriations Act of 1994. Thisaction
provides the regulated community and the
generd public with information concerning how
RSPA generdly beginsits hazmat pendty
assessment process, and types of information
that respondents in enforcement cases should
provide to justify reduction of proposed
pendties. The criteriathat RSPA appliesare
the nature, extent, circumstances, and gravity of
each violation; the degree of the violator’'s
culpability; the violaor’ s higory of prior
violations, the violator’ s aility to pay; any effect
of the pendty on the vidaor's aility to continue
to do business, and other matters as justice may
require.

I nfectious Substances

InaFR, issued on September 20, 1995, RSPA
revised requirements under the regulations for
Divison 6.2 materids (infectious substances).
This rule darified the scope of regulation for
infectious substances, provided relief for certain
shipments of regulated medicd waste (RMW)
that conform to other Federa agency
regulations, alowed certain quantities of RMW
to be transported by aircraft and made other
changesthat darified regulatory provisons
gpplicable to infectious substances and RMW.
This action was taken to ensure that regulations
for infectious substances and RMW are cost
effective and provide an adequate leve of safety
in transportation.

Compatibility with | AEA Regulations

RSPA amended the regulations pertaining to the
trangportation of RAM to harmonize them with
those of the IAEA and, thus, most mgor nuclear
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nations of theworld. A FR wasissued on
September 28, 1995, making several
subgtantive changes to provide a more uniform
degree of safety for various types of shipments,
such as requiring offerors and carriers to
maintain written radiation protection programs,
revisng the definition and packaging for low
specific activity RAM; and requiring use of the
Internationd System of Unitsfor the
measurement of activity in a package of RAM.
The basic sandards for packaging RAM remain
unchanged. This action isintended to increase
the level of safety and facilitate international
commerce concerning the trangportation of
RAM.

The following ongoing regulatory activities are of
particular interest:

Regulatory Review

Asaresult of RSPA’sreview of agency
regulations and meetings with affected persons,
aNPRM wasissued October 13, 1995, which
proposed to remove unnecessary, obsolete, and
duplicative regulations. RSPA hasidentified at
least four other rulemakings dated for priority
handling in 1996 to advance this regulaory relief
initiative and anticipates holding additiond public
meetings.

Improving HM | dentification Systems

RSPA proposed changesto the hazard
communication requirements of the regulations.
Based on comments received in response to an
ANPRM issued on June 9, 1992, and
recommendations of the NAS, RSPA issued a
NPRM on August 15, 1994, containing
proposals to improve the existing hazard
communication sy