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September 20, 1994
The Honorable Ernest F. Hollings 
Chairman
Committee on Commerce, Science, 

and Transportation 
United States Senate 
Washington, D.C. 20510
Dear Mr. Chairman:
Under the authority delegated to me by the Secretary of 
Transportation, the Federal Railroad Administration submits the 
enclosed report on "Selected Issues in the Transportation by 
Rail of Hazardous Materials," as required by the Rail Safety 
Enforcement and Review Act, Public Law 102-365. This report 
responds to the congressional mandate to report on six issues 
related to the safety and regulation of railroad hazardous 
materials traffic.
Railroads perform a vital service to the American economy by 
moving nearly 1.5 million carloads of hazardous materials each 
year. Their safety record regarding this traffic continues to 
improve: in 1992, there were only 27 accidents involving a
hazardous materials release, an 85 percent decrease from 1980.
However, even a single hazardous materials release can have 
serious consequences, and the Department of Transportation is 
working to reduce the number of releases still further. The 
enclosed report outlines the Department's current and planned 
initiatives to improve the safety of railroad hazardous 
materials transportation.
I look forward to working with the Congress to advance our 
shared objective of improving safety in the railroad industry.
A copy of this report has also been sent to the Ranking 
Minority Member of the Senate Committee on Commerce, Science, 
and Transportation, and to the Chairman and Ranking Minority 
Member of the Committee on Energy and Commerce of the House of 
Representatives.
Sincerely,

Polene M. Molitoris
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of Hazardous Materials," as required by the Rail Safety 
Enforcement and Review Act, Public Law 102-365. This report 
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related to the safety and regulation of railroad hazardous 
materials traffic.
Railroads perform a vital service to the American economy by 
moving nearly 1.5 million carloads of hazardous materials each 
year. Their safety record regarding this traffic continues to 
improve: in 1992, there were only 27 accidents involving a
hazardous materials release, an 85 percent decrease from 1980.
However, even a single hazardous materials release can have 
serious consequences, and the Department of Transportation is 
working to reduce the number of releases still further. The 
enclosed report outlines the Department's current and planned 
initiatives to improve the safety of railroad hazardous materials 
transportation.
I look forward to working with the Congress to advance our shared 
objective of improving safety in the railroad industry.
A copy of this report has also been sent to the Chairman of the 
Senate Committee on Commerce, Science, and Transportation, and to 
the Chairman and Ranking Minorty Member of the Committee on 
Energy and Commerce of the House of Representatives.
Sincerely,
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moving nearly 1.5 million carloads of hazardous materials each 
year. Their safety record regarding this traffic continues to 
improve: in 1992, there were only 27 accidents involving a
hazardous materials release, an 85 percent decrease from 1980.
However, even a single hazardous materials release can have 
serious consequences, and the Department of Transportation is 
working to reduce the number of releases still further. The 
enclosed report outlines the Department's current and planned 
initiatives to improve the safety of railroad hazardous materials 
transportation.
I look forward to working with the Congress to advance our shared 
objective of improving safety in the railroad industry.
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materials traffic.
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moving nearly 1.5 million carloads of hazardous materials each 
year. Their safety record regarding this traffic continues to 
improve: in 1992, there were only 27 accidents involving a
hazardous materials release, an 85 percent decrease from 1980.
However, even a single hazardous materials release can have 
serious consequences, and the Department of Transportation is 
working to reduce the number of releases still further. The 
enclosed report outlines the Department's current and planned 
initiatives to improve the safety of railroad hazardous 
materials transportation.
I look forward to working with the Congress to advance our 
shared objective of improving safety in the railroad industry.
A copy of this report has also been sent to the Chairman of the 
Committee on Energy and Commerce of the House of Representatives, 
and to the Chairman and Ranking Minority Member of the Committee 
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A  R e p o rt o n  S e le c te d  Issu e s  P re s e n te d  

b y  th e  T ra n s p o r ta t io n  b y  Rail o f  

H a z a rd o u s  M a te ria ls

EXECUTIVE S U M M A R Y

F o r w a r d  t h r o u g h  t h e  9 0 s :

INTRODUCTION
Railroads play a major role in meeting the American economy's 

need to transport large volumes of hazardous m aterials economically 
and safely. More than 1.4 million carloads of hazardous materials 
traverse the railroad network each year, frequently traveling great 
distances between many different sets of origin and destination 
points. Although railroads cany these goods with an excellent safety 
record, even a single hazardous materials release has the potential to 
damage the environment, endanger thousands of people, or even shut 
down a city. Because of the risks involved, continuously improving 
the safety of hazardous materials movement is a key transportation 
policy objective.

The Strategic Plan for the Department of Transportation, 
announced by Secretary Federico Pena early in 1994, reflects the 
Clinton Administration's commitment to improving transportation 
safety and protecting Americans from the harmful release of 
hazardous m aterials. Goal 4 of the Plan recognizes the need to 
"minimize the dangers to communities and industry associated with 
the transportation of goods." To meet this goal, the Department will 
"significantly improve the safety of transporting hazardous materials 
on our air, water, surface, and pipeline transportation network."

A Report on Selected Issues Presented by the Transportation by Rail of Hazardous Materials 1



Executive Summary

Within the Department, the Federal Railroad Administration (FRA) 
promotes safe, environmentally sound, successful railroad 
transportation, and FRA and its employees are dedicated to this task, 
and to improving the railroads' already admirable safety record.

Given the seam less nature of the Nation's railroad system , the 
safety of railroad hazardous materials transport largely depends on 
the overall safety of railroad operations. FRA's safety program works 
to make railroad transportation even safer than it already is; as the 
safety of the entire railroad network increases, the number of rail 
accidents involving hazardous materials will decrease.

FRA's overall railroad operations safety program thus improves 
hazardous materials safety as well. New initiatives, including the 
Grade Crossing Safety Action Plan, announced by Secretary Pena in  
June, and the Positive Train Control Action Plan, announced in FRA's 
"Radio Communications and Train Control" July 1994 report to 
Congress, support this effort. In recent m onths, FRA issued final 
rules on event recorders, random alcohol testing, the reporting of 
remedial actions, and locomotive conspicuity. Over the next few 
m onths, FRA will propose rules strengthening the power brake 
regulations, bringing the operation of more m aintenance of way 
equipment under the freight car safety standards, and improving 
track standards, among other areas.

In addition to this overall approach, FRA, in conjunction with the 
Research and Special Programs Administration (RSPA), focuses 
specifically on hazardous materials transportation safety concerns. 
Because tank cars transport 70 percent of all hazardous materials 
carried by rail, the safety of these cars is of paramount importance 
for FRA. Over the last 20 years, the work of FRA and RSPA has 
improved the safety of the Nation's tank car fleet, adding safety 
improvements first on cars transporting the m ost dangerous 
materials and then expanding that coverage to cars carrying 
commodities with lower hazard rankings. FRA and RSPA recognize 
the importance of tank car standards to the safety of hazardous 
materials transport, and both agencies are committed to continuing 
improvement.
2 Forward through the 90's:



Executive Summary

Many hazardous materials incidents are unintentional releases 
unrelated to railroad operations. These generally result from poor 
pre-shipment preparation and packaging on the part of the shipper, 
but fall under FRA's jurisdiction because FRA is charged with 
enforcing all hazardous materials regulations on railroads. FRA is 
working to m eet this challenge through a focused application of its 
inspectors. The National Inspection Plan (NIP) establishes methods 
and schedules that allow inspectors to target the facilities which, 
because of their transportation safety records, are m ost likely to be 
responsible for leaks and other problems.

FRA is also taking the initiative to reduce the impact of hazardous 
materials incidents when they do happen. Operation Respond, a pilot 
program in the Houston, Texas, area—an area which sees the highest 
concentration of hazardous materials movements in the United 
States—brings together railroads and emergency responders such as 
fire and sheriffs departments to establish procedures to deal with 
railroad accidents involving hazardous materials. As part of 
Operation Respond,, the Houston Fire and Police Departments and 
the Harris County Sheriffs Department have on-line computer access 
to the hazardous cargo files of the Port Terminal Railroad, the 
Houston Belt and Terminal Railroad, the Union Pacific Railroad, and 
the Southern Pacific Railroad. In addition, the fire and police 
dispatching centers of Pasadena and Galena Park, Texas, are being 
connected to th is information via a dedicated fax machine. These 
connections will enable emergency responders to identify easily what 
types of materials may be involved in an incident and, thus, prepare 
an appropriate response. This pilot program may ultim ately provide 
the model for hazardous materials emergency response partnerships 
for com m unities throughout the United States.

A Report on Selected Issues Presented by the Transportation by Rail of Hazardous Materials 3



Executive Summary

THIS REPORT
The Rail Safety Enforcement and Review Act (RSERA) of 

September 3, 1992 requires the Secretary of Transportation to report 
on six issues presented by the railroad transportation of hazardous 
materials:

•  Unintentional releases of hazardous materials;
•  The in-train placem ent of hazardous materials cars;
•  The standards for moving hazardous materials along routes 

with sharp curves and steep grades;
•  Hot box detectors;
•  The tank car rules; and
•  The status of planned and pending hazardous materials 

regulatory projects and the status of rail hazardous materials 
enforcement activities.

U n i n t e n t i o n a l  R e l e a s e s  o f  H a z a r d o u s  M a t e r i a l s

Unintentional releases include releases caused by train accidents, 
and those involving only the hazardous materials cars or equipment. 
Train accidents involving hazardous materials releases have dropped 
from 173 in 1980 to 27 in 1992, an 84-percent improvement, as a 
result of the improving railroad safety record.

Incidents involving hazardous materials releases are a broader 
category that includes sm aller releases, releases from cars not 
involved in railroad accidents, and releases from cars standing still, 
not part of a train. These primarily include releases from safety relief 
devices and from improperly secured valves and fittings. The number 
of these incidents has been stable for the past several years at a level 
of 1,100 to 1,200 annually, out of 1.4 million carloads shipped. 
Reducing hazardous m aterials incidents is a difficult challenge. 
Leaks almost universally originate at parts of the tank car secured by 
the shipper; shipping points are more widely spread than rail yards, 
making it harder to reach many of them; and the shipping location of
4 Forward through the 90's:



Executive Summary

a leaking car may be hundreds of miles from the incident, making it 
difficult to involve the culpable party.

FRA's inspectors are its prime weapon against such incidents, and 
the National Inspection Plan focuses their inspections on industries 
and shippers with the worst records. In addition, FRA inspectors 
enforce compliance with DOT regulations requiring function-specific 
training for employees handling hazardous materials; with this type 
of training, employees are less likely to commit errors that lead to 
hazardous materials incidents.
T h e  I n - t r a i n  P l a c e m e n t  o f  H a z a r d o u s  M a t e r i a l s  C a r s

Current in-train placement rules generally require a "six-deep" 
separation between a hazardous materials carrying tank car and a 
locomotive or occupied caboose. These rules began as "good 
practices" established when railroads used steam  locom otives that 
produced hot cinders and carried freight—including explosives—in 
wooden box cars. Some separation between hazardous materials cars 
and the parts of trains occupied by humans is intuitively correct, but 
research shows that the risk of incompatible chem icals mixing in a 
derailment is small. Stringent car placement rules would require 
additional, unnecessary switching—the m ost dangerous type of 
railroad operation to the crew—and their effect m ust be balanced 
against the risk of crew injuries during the extra switching they 
would require.

Train makeup, however, involves placing cars in a train such that 
they balance the forces within the train, taking into consideration the 
effects of terrain and curvature along the route to be travelled and the 
different properties of empty and loaded cars, and cars of different 
length. It was an "unbalanced" train that derailed at Dunsmuir, 
California on July 14, 1991, spilled agricultural chem icals into the 
Sacram ento River, and killed the resident aquatic life. FRA has 
sponsored extensive research in track/train dynamics over the past 
two decades, and the railroad industry has made effective u se of that 
research to develop and implement guidelines for train makeup. 
FRA's research is also the basis for agreements on operating
A Report on Selected Issues Presented by the Transportation by Rail of Hazardous Materials 5
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restrictions—including train makeup—between California railroads 
and the state Public Utilities Commission as the local governments 
and industries work together to prevent accidents such as Dunsmuir. 
FRA has contracted for a review of these practices and will launch  
formal regulatory action in this area in 1996, following completion of 
those studies.
H a z a r d o u s  M a t e r i a l s  o n  R o u t e s  w i t h  S h a r p  C u r v e s  a n d  S t e e p  
G r a d e s

Rail lines in difficult terrain, which can have severe grades and 
curves, present operating difficulties and dangers greater than rail 
lines on relatively easy terrain. Sharp curves can force wheels up 
and over the top of the rail—known as wheel climb—and the severe 
lateral forces of the wheels them selves can literally knock over the 
rails, known as rail rollover. Both of these effects cause potentially 
dangerous derailments.

Nationally, track-caused train accidents have declined steadily 
over the last decade, from a 1983 total of 1,569 to 849 in 1992, a 
reduction of 46 percent. Effective Federal track standards played a 
powerful role in this reduction, as did the railroad industry's success 
in developing and applying new procedures for operating trains and 
maintaining track in mountainous country. In addition, the Railroad 
Revitalization and Regulatory Reform Act of 1976 and the Staggers 
Rail Act of 1980 helped improve the financial health of United States' 
railroads and increased their ability to invest in improved, safer rights 
of way.

FRA's on going rulemaking proceeding exploring revisions to the 
track safety standards will allow for a thorough review of track 
issues. FRA received comments in response to the November 1992 
Advance Notice of Proposed Rulemaking, and at workshops held with 
industry and labor representatives in Newark, Atlanta, Denver, and 
W ashington. This input will improve the proposed rules now being 
drafted and make them more effective.

6 Forward through the 90's:



Executive Summary

H o t  B o x  D e t e c t o r s

"Hot boxes"—overheated journal bearings—were once a major 
cause of accidents on U.S. railroads, and railroads have paid great 
attention to improving bearings and to hot box detection. Better 
technology has reduced accidents caused by hot boxes to only 2 
percent of all accidents caused by mechanical failure. However, they 
are dangerous, accounting for a much larger percentage—about 20  
percent—of the damage from those accidents.

Roller bearings get hot as they begin to fail, and hot bearing 
detectors, installed about e v e r y  20-30 miles along mainline track, can 
warn train crews before the bearings suddenly "bum off." These 
detectors work well, but they are expensive to install (nearly $90,000  
each) and to m aintain ($11,000 to $20,000 per unit per year). A 
requirement that hot box detectors be installed on all routes carrying 
hazardous m aterials is not cost effective.
T a n k  C a r  R u l e s

Tank cars carry 70 percent of all hazardous materials shipm ents 
by rail. As with all freight cars, tank cars are controlled by several 
different sets of rules, some governmental and som e industry. For 
example, FRA's freight car and power brake rules govern the 
operating and safety features of all railroad freight cars. The 
interchange rules of the Association of American Railroads (AAR) 
include certain standards required for the operation by railroads of 
tank cars owned by other railroads, shippers, or car lessors.

Because of their role in hazardous materials transport, tank cars 
are also covered by RSPA's hazardous materials rules—enforced 
against railroads by FRA—which treat them  as a packaging and 
govern safety features and construction materials.

Improving the tank car fleet is an ongoing process that FRA and 
RSPA first entered in the early 1970s. Their first efforts concentrated 
on the cars carrying the m ost volatile products; the program has 
advanced so that, now, the role of the DOT class 111 tank car—the
A Report on Selected Issues Presented by the Transportation by Rail of Hazardous Materials 7
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m ost basic nonpressure car—is being perceptibly reduced in 
hazardous materials transport. FRA and RSPA have proposed 
am endm ents to the Federal tank car rules that will continue the 
improvement process and final rule revisions are now being 
considered, to be published before the September 1995 date 
requested by Congress.
P e n d i n g  R e g u l a t i o n s  a n d  t h e  S t a t u s  o f  E n f o r c e m e n t  A c t i v i t y

RSPA and FRA work as partners on railroad hazardous materials 
regulations. Two final FRA/RSPA rules, now under development, will 
regulate the transportation of hazardous materials in railroad tank 
cars. The first, Docket HM-175A, will improve the crashworthiness 
of tank cars by requiring proven design features, such as head 
protection system s, on classes of tank cars where they are not now  
required. The second, Docket HM-201, will replace obsolete low- 
pressure hydrostatic testing of tank cars with m odem  nondestm ctive 
testing methods.

FRA promotes compliance with the hazardous materials 
regulations through a vigorous enforcement program, one 
increasingly focused on shippers. Civil penalties for violations of the 
Federal hazardous materials transportation regulations are collected 
promptly, adding credence to the effort. Reports from the field 
indicate that the enforcement effort is working and that subsequent 
visits to a company's facility often find conditions m uch improved. 
The improving safety record of railroad hazardous materials 
transport—train accidents with a hazardous materials release happen 
one-sixth as often as a decade ago—is further evidence of an effective 
enforcement program.
FRA'S SYSTEMIC APPROACH

In order to improve safety b e f o r e  accidents happen, FRA is 
reorienting its entire safety program to concentrate on systemic safety 
problems, reviewing the railroad system  as a whole to detect 
dangerous situations and practices, and directing resources to 
address the m ost dangerous problems before they cause accidents.
8 Forward through the 90's:



Executive Summary
F R A 's stu b  sill inspection  program  is a  good exam ple o f a  sy stem ic  

a p p ro a c h . B eg in n in g  early  in  1 9 9 0 , F R A  lea rn ed  o f 10  
n o n c o n tin u o u s  cen ter sill ta n k  ca rs (stu b  sill cars) th a t h a d  p u lled  
a p a rt, ex p erien cin g  a  com p lete fa ilu re in  th e  d raft sill area . N o  
d e a th s  or in ju ries w ere ca u se d  an d  n o  h a za rd o u s m a teria ls w ere  
released , b u t F R A  p u rsu ed  th e  m a tter a n d  d iscovered  m ore d raft sill 
fa ilu r e s . T h ro u g h  F R A 's lia iso n  w ith  th e  A sso c ia tio n  o f A m erica n  
R a ilro a d s T a n k  C a r C om m ittee, m ore in sp ectio n s w ere en co u ra g ed . 
T h e s e  in sp e c tio n s , an d  fu rth er se p a ra tio n s, lea d  to  a n  A A R  E arly  
W a rn in g  L etter o n  M ay  2 , 1 9 9 1 .

S im ilar fa ilu re s  occu rred  in  C a n a d a  a n d , on  J u n e  1 3 , 1 9 9 1 , F R A  
an d  T ran sp ort C a n a d a  signed a  jo in t letter to  A A R , urgin g m ore sp ee d  
in  th e  in v estig a tio n  o f th e stu b  sill fa ilu re p ro b lem . O n  J u ly  1 7 , 
m e m b e rs o f  th e  T a n k  C ar C om m ittee m et w ith  F R A  a n d  T ra n sp o rt 
C a n a d a . F req u en t m eetin g s e n su e d  a n d  p rivate in d u stry  a n d  
g o v ern m en ta l a g en cies coop erated  in  d efin in g  th e  p ro b lem  a n d  its  
s o lu tio n s . A  sa m p le  o f th e stu b  sill ta n k  ca r fleet w a s ca lled  in  for  
in sp ection . D efects w ere catalogued an d  priority  in sp ectio n s ord ered  
for th e  w o rst o f  th em .

O n  J u ly  1 5 , 1 9 9 2 , u n d er p re ssu re  fro m  F R A  a n d  T ra n sp o rt 
C a n a d a , th e  A A R  issu e d  a  circu lar letter to  gill ra ilro a d s a n d  car  
o w n ers e sta b lish in g  a  priority in sp ectio n  p rogram  b a se d  on  
a ccu m u la ted  m ilea g e  an d  car d esig n . F R A  issu e d  E m erg en cy  O rd er  
N o. 17  to  enforce th e inspection  program . S tu b  sill ta n k  ca rs w ith o u t  
ja c k e ts —th in n e r gage m eta l coverin gs typ ica lly  d esig n ed  to  h o ld  
in su lation  in  p la ce an d  protect it from  th e elem en ts—w ill b e  in sp ected  
w ith in  5  yea rs a n d  jack eted  cars w ithin 7  years. T o en su re th a t th e se  
th o ro u g h  in sp e c tio n s con tin u e, A A R 's In terch an ge R u le s, w h ich  
govern th e u s e  o f cars am on g all N orth A m erican  railroads, h a v e b een  
a m en d ed  to  req u ire  stu b  sill in sp ectio n s every 10  y ea rs th ro u g h o u t 
th e  life o f  a  ca r.

T h e  s y s te m s  ap p roach  th a t led  to  E m ergen cy  O rd er N o. 17  
e x a m in e d  b o th  th e  car stru ctu re  a n d  its  op eratin g  en viron m en t. 
W h ile  th e  ca r in sp e c tio n s w ere gain in g  m o m en tu m , F R A  in sp ecto rs  
arm ed  w ith  ra d a r g u n s in vestigated  th e  p o ssib ility  th a t th e  s tu b  sill
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failures w ere d ue to  oversp eed  sw itch in g  im p a cts ra th er th a n  d esign  
flaw s. It involved th e  co o p era tio n , in volvem en t, a n d  en co u ra g em en t 
o f U .S . an d  C a n a d ia n  go v ern m en ta l a g en cies, a n d  it u se d  th e  sk ills  
a n d  ta len ts o f car b u ild e rs , ch em ica l sh ip p ers, a n d  ra ilro a d s. T h e  
end produ ct w as n ot ju s t  E m ergen cy O rd er N o. 1 7 , b u t a  coop erative  
insp ection  effort, an  in sp ection  p ro to co l recogn izin g  sp ec ia l p riorities  
w ith in  th e  ca r fleet, a n d  a n  a m en d ed  In terch an ge R u le  to  m a in ta in  
fle e t q u a lity  for th e fu tu re . F u tu re  p ro d u cts w ill in c lu d e  fin ite  
e le m e n t m od elin g , so  th a t ta n k  ca r d esig n s ca n  b e  s tr e ss  tested  
b efore th ey  are b u ilt.

F R A  A C T IO N S

O p e r a t in g  S a fe ty  Im p r o v e m e n ts

F R A  h a s  u n d erta k en  sev era l in itiatives to  im p rove railroad  
operating safety a n d  p reven t tra in  co llisio n s a n d  d era ilm en ts, w h ich  
c a u se  m a n y  o f th e w o rst h a za rd o u s m a teria ls re le a se s . It h a s  a lso  
recently issu ed  several ru les an d  is  w ork in g  on  several m o re  d irected  
at im p rovin g overall o p eratin g  sa fety . T h e se  in clu d e :

1. T h e G rad e C ro ssin g  A ctio n  P la n , w h ich  se ts  o u t in itia tiv es to  
p reven t a ccid en ts c a u se d  b y  ca rs a n d  tru ck s b lo ck in g  c ro ssin g s. 
In  co n ju n ctio n  w ith  th e  F ed eral H igh w ay A d m in istra tio n , th e  
N a tio n a l H igh w ay T raffic  S a fety  A d m in istra tio n , a n d  th e  F ed eral 
T ran sit A d m inistration , th e F R A  w ill begin  m ajor efforts to  ed u ca te  
th e  p u b lic  on  grad e c ro ssin g  sa fety , en h a n ce  th e en fo rcem en t o f  
traffic  law s at grad e c ro ssin g s , p rom ote sy ste m a tic  corridor  
review s o f grad e c ro ssin g s , in cre a se  sa fe ly  at p rivate cro ssin g s, 
im p ro v e d a ta  co llection  a n d  a n a ly sis , a n d  p ro m o te  re sea rch  on  
n ew  sa fety  tech n o lo g ies.

2 . T h e R ailroad C o m m u n ica tio n  a n d  T rain  C on trol A ctio n  P lan  se ts  
o u t a n  1 8 -ite m  a g en d a  to  im p rove rad io  c o m m u n ica tio n s an d  
in stitu te  P ositive T ra in  C o n tro l, a  c o m p u te r /c o m m u n ic a tio n  
sy stem  to prevent co llision s, oversp eed  d era ilm en ts, a n d  road w ay  
w orker in ju ries. O n e o f th e  first ste p s w ill b e  to  d eterm in e w h ich
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Executive Summary
corridors m a y  w arran t PTC ap p lication , a n d  h a za rd o u s m a teria ls
traffic  w ill b e  on e criterion  for th a t review .

3 . R ecen tly  issu e d  fin a l ru les governing:

•  L ocom otive E ven t R ecorders, to  b e  requ ired  b y  M a y  5 , 1 9 9 5 , in  
th e lead  locom otive o f a ll tra in s going fa ster th a n  3 0  m iles p er  
h o u r . T h e se  w ill m on ito r crew  p erform an ce a n d  p rovid e an  
u n b ia se d , a ccu ra te  record  o f th e op eration s o f a  tra in  p rior to  
a  d era ilm en t.

•  A lcoh ol a n d  drug regu lation s, to  prevent th e op eration  o f tra in s  
b y  crew s u n d er th e  in flu en ce  o f con trolled  su b sta n c e s .

•  R em edial action  reporting, to  require a  fo llo w -u p  rep ort to  F R A  
o f th e  a ctio n s ta k en  to  correct a  v io lation  o f ra ilro a d  sa fety  
sta n d a rd s d iscovered  b y  an  in sp ector.

•  L ocom otive con sp icu itv . to  m ak e locom otives m o re  v isib le  a n d , 
th u s , red u ce grad e cro ssin g  accid en ts a n d  h e a d -o n  c o llis io n s.

4 . P ro p o sed  ru le s  to  b e  issu e d  after S ep tem b er 1, 1 9 9 4 , in clu d e :

•  R ev isio n s to  th e  pow er b rak e reg u la tio n s.

•  R evised  op eratin g  regu lation s for m a in ten a n ce  o f w ay  
equipm ent* to  in crea se  th e  coverage o f th is  eq u ip m en t b y  th e  
freigh t ca r sa fe ty  sta n d a rd s.

•  Im p roved  tra ck  sta n d a rd s.

5 . In  a d d itio n , F R A  co n tin u e s to  im prove th e  e ffectiv en ess o f its
in sp e c tio n  a n d  en forcem en t p rogram  th rou gh :

•  J u d icio u s exercise o f its authority to  pen alize in d iv id u a l a s  w ell 
a s  corp orate  offen d ers.
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•  D isqu alification , w here approp riate, o f  in d iv id u a ls from  sa fe ty - 
sen sitiv e  service .

•  A n  in cre a sed  em p h a sis  o n  tra in in g  F R A  a n d  sta te  in sp ecto rs, 
a n d  sh a rin g  th a t k n ow led ge w ith  th e  p erso n n el o f F R A 's  
c u sto m e r in d u strie s.

•  T h e tim ely  co llection  o f civil p e n a ltie s .

H a z a r d o u s  M a te r ia ls  A c t io n s

FR A  w ill tak e th e follow ing action s to  im p rove fu rth er th e  sa fety  o f  
railroad  h a za rd o u s m a teria ls tra n sp o rta tio n :

1. F R A  w ill a s s e s s  th e  on goin g  re su lts  o f O p era tio n  R esp o n d  in  th e  
H o u sto n  a rea  an d  u s e  th e  le s s o n s  lea rn ed  fro m  th e  p rogram  to  
im p rove th e  m u ltim o d a l D O T /R S P A  E m e rg e n c y  R e s p o n s e  

G u id e b o o k  for em ergen cy  first re sp o n d e rs . F R A  w ill a lso  a p p ly  
"le sso n s  lea rn ed " fro m  O p eration  R esp o n d  to  provide a  m o d el for  
h a za rd o u s m a teria ls em ergen cy  re sp o n se  p a rtn e rsh ip s for  
co m m u n itie s th ro u g h o u t th e  U n ited  S ta te s .

2 . U p o n  co m p letio n  o f resea rch  on  o p tim u m  tra in  m a k e u p  criteria , 
F R A  w ill a n a ly ze th e c o sts  a n d  b en e fits  o f a m en d in g  th e cu rren t 
regu lation s a n d , a s ap p rop riate , in stitu te  regu latory  p roceed in gs  
to  im p lem en t th e  resea rch  fin d in g s.

3 . FR A  w ill co n clu d e  th e  stu b  sill in sp ectio n  p rogram  sta rted  u n d er  
E m erg en cy  O rd er 1 7 , w ith  a ll ca rs in sp ected  a n d  rep aired  a s  
n e c e ssa ry . N o n ja ck eted  ca rs w ill b e  co m p leted  b y  S ep tem b er  
1 9 9 7 , a n d  ja c k e te d  ca rs, 2  y ea rs la ter.

4 . F R A  w ill com p lete  a ctio n  on  th e  ta n k  ca r crash w o rth in ess  
proceeding (H M -175A ) w ith in  c o n g ressio n a lly  sp ecified  d ea d lin es.

5 . F R A  w ill co m p lete  a ctio n  on  th e  ru le  th a t w ill e sta b lish  m o d e m  
n o n -d e stru c tiv e  testin g  m e th o d s (NDT) to  en su re  th a t ta n k  ca rs
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a re sa fe  to  c o n tin u e  in  service (H M -2 0 1 ), w ith in  co n g ressio n a lly  
sp ecified  d ea d lin es.

6 . FRA. w ill com p lete action  on  th e p rop osed  ru le s  regard in g  h u m a n  
a tte n d a n ce  a t ta n k  car u n lo a d in g  s ite s .

7 . F R A  w ill co m p lete  action  on n ew  ru les, recogn izin g  th e  a d v a n ces  
in  interm odal secu rem en t for hazard ou s m aterials in  C O F C /T O F C  
se rv ice  (H M -1 9 7 ), ea sin g  th e grow th o f th a t d y n a m ic seg m en t o f  
freigh t ra ilro a d  traffic.

In  a d d itio n , F R A  h a s  recen tly  p u b lish ed  tw o h a za rd o u s m a teria ls
g u id a n ce  d o c u m e n ts :

•  F ie ld  P r o d u c t  R e m o v a l f r o m  T a n k  c a r s , a n  u p d a ted  resea rch  
rep ort o n  th e  field  tra n sfer o f h a za rd o u s m a teria ls fro m  ta n k  
ca rs d a m a g ed  in  d erailm en ts. (D O T /F R A /O R D  9 2 -2 7 , 
F eb ru a ry , 1 9 9 3 .)

•  H a z a r d o u s  M a te r ia ls  E m e rg e n c y  R e s p o n s e  P la n  G u id a n c e  

D o c u m e n t f o r  R a ilr o a d s , p rovid in g a ss is ta n c e  in  th e  
d ev e lo p m en t a n d  review  o f em ergen cy  re sp o n se  p la n s . 
(D O T /F R A /O R D  9 3 -0 9 , M arch , 1 9 9 3 .)

C O N C L U S IO N

D e sp ite  th e  in h eren t risk s in  m ovin g  h a za rd o u s m a teria ls, 
railroad s h a v e a ch iev ed  a  good safety  record  w h ile  u n d erta k in g  th is  
vital service to  th e  A m erica n  econ om y, th a n k s b o th  to  th e  ra ilro a d s' 
co m m itm en t to  sa fe ty  an d  to  F R A  an d  R S P A 's resea rch  a n d  
reg u la to ry  e ffo rts. F u rth er im proving th is record  w ill requ ire F R A , 
other agen cies, a n d  th e railroads to recognize p roblem s at th e  ea rliest 
p ossib le  m om en t, an d  to h a n d le  th e n e cessa ry  a d ju stm e n ts  w ith  th e  
p riority  a n d  d isp a tc h  th ey  deserve. T h e a ctio n s listed  a b o ve—b o th  
th o se sp ecific to  h azard ou s m ateria ls an d  gen eral to  ra ilroad  sa fe ty — 
w ill con tin u e th e tren d  o f im p rovem en ts in  th e  sa fe ty  o f  tra n sp o rtin g  
h a za rd o u s m a teria ls  b y  rail.
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R e p o r t  t o  t h e

C o m m it t e e  o n  C o m m e r c e ,  S c ie n c e ,  a n d  
T r a n s p o r t a t io n  

o f  t h e  U n it e d  S t a t e s  S e n a t e  
A N D  T O  T H E  C O M M ITTE E  O N  E N E R G Y  A N D  C O M M E R C E

o f  t h e  H o u s e  o f  R e p r e s e n t a t iv e s  
R e g a r d in g  Is s u e s  P r e s e n t e d  b y  

t h e  T r a n s p o r t a t i o n  b y  R a i l  o f  H a z a r d o u s  M a t e r i a l s

IN T R O D U C T IO N

T h e R ail S afety  E nforcem ent an d  Review  A c t1 (RSERA) b e c a m e  law  
on  S e p te m b e r 3 , 1 9 9 2 ; it au th orized  activities u n d er th e  F ed eral 
R a ilro a d  S a fe ty  A c t o f 1 9 7 0  for fisc a l y ears 1 9 9 2  th ro u g h  1 9 9 4 . In  
ad d ition , R S E R A  d irected  th e S ecretary  o f T ra n sp o rta tio n  to  su b m it  
a  rep ort "reg a rd in g  is s u e s  p resen ted  b y  th e tra n sp o rta tio n  b y  ra il o f 
h azard ou s m a teria ls." A  copy o f th e section  o f R S E R A  ca llin g  fo r th is  
rep ort fo llo w s.

R S E R A  req u ired  th e  S ecretary  to  a d d ress:

•  D a ta  on  u n in ten tio n a l re lea ses o f h a za rd o u s m a teria ls , 
w h e th er a s  a  re su lt o f tra in  accid en ts or fro m  o th er c a u s e s ;

•  A  d esc rip tio n  a n d  evalu ation  o f th e reg u la tio n s reg ard in g  th e  
in -tra in  p la cem en t o f h a za rd o u s m a teria ls ca rs;

•  A n  a sse ssm e n t o f th e stan d ard s relevant to  ra ilroad  h a za rd o u s  
m ateria ls transportation  throu gh  territory w ith  h igh  d egrees o f  
cu rv a tu re  or sign ifican t g ra d es;

•  A n  a s s e s s m e n t o f w aysid e b ea rin g  fa ilu re d etecto rs;

•  A n  a sse ssm e n t o f railroad  ta n k  car ru les; an d

1 P.L. 102-365.
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Introduction

•  A  report on th e sta tu s o f p lan n ed  an d  p en d in g  re g u la tio n s th a t  
ad d ress the safe tran sp ortation  o f h a za rd o u s m a teria ls b y  rail, 
in c lu d in g  th e  s ta tu s  o f rail h a za rd o u s m a teria ls en fo rcem en t 
activ ities.

In  a d d itio n , th e  S ecretary  is  in vited  to  in clu d e  a d d itio n a l re levan t 
in form ation .

T o  fu lfill th ese  req u irem en ts, th is  report w ill draw  o n  d a ta  a n d  
inform ation  from  th e F ed eral R ailroad  A d m in istra tio n , R esea rch  a n d  
S p ecial P rogram s A d m in istration , an d  sou rces w ithin th e railroad a n d  
railroad  su p p lier in d u stries.
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Introduction1

THE MANDATE:
Rail Safety Enforcement and Review Act

Sec. 16: Report on the Safety of Hazardous Materials Transportation by
Rail

Within one year after the date of enactment of this Act, the Secretary shall report 
to the Committee on Commerce, Science and Transportation of the Senate, and 
the Committee on Energy and Commerce of the House of Representatives 
regarding issues presented by the transportation by rail of hazardous materials. 
The report shall include the following information:
(1) For the years 1989, 1990, 1991, and to the extent available, 1992, relevant 
data concerning each unintentional release of hazardous materials resulting from 
rail transportation accidents, including the location of such release, the probable 
cause or causes of each such release, and the effects of each such release.
(2) For the years 1989, 1990, 1991, and to the extent available, 1992, a 
summary of the relevant data concerning unintentional releases of hazardous 
materials resulting from rail transportation incidents.
(3) A description of current regulations governing hazardous materials rail car 
placement (including buffer cars) and an evaluation of their adequacy in light of 
experience and emerging traffic and commodity patterns.
(4) An assessment of regulations, rules, orders, or standards that address rail 
operations procedures associated with carrying hazardous materials on rights-of- 
way having significant grades or high degrees of curvature.
(5) An assessment of the effectiveness and associated costs of requiring 
deployment of wayside bearing failure detectors for trains carrying hazardous 
materials.
(6) An assessment of rail tank car rules, regulations, orders, or standards 
affecting hazardous materials transportation.
(7) The status of all planned or pending regulatory activities of the Secretary 
(including the status of all regulations required by statute) that seek to address 
the safe transportation of hazardous materials by rail, and the status of rail 
hazardous materials enforcement activities.
(8) Such other information as the Secretary determines relevant to the safe 
transportation of hazardous materials by rail.
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B A C K G R O U N D

R a ilro a d  h a za rd o u s m a teria ls tra n sp o rta tio n  m u st b e  
co n sid ered  in  th e  con text o f rail freigh t op era tio n s g en erally . A n y  
a p p ro a c h  to  h a za rd o u s m ateria ls sa fe ty  first m u st a d d re ss gen eral 
railroad  sa fe ty  is s u e s , sin ce  on ly  a b o u t 5  to  6  p ercen t o f a ll ra ilroad  
traffic c o n s is ts  o f h a za rd o u s m a teria ls regu lated  b y  th e  D ep a rtm en t 
o f T ra n sp o rta tio n .

W h ile  a  tra in  derailm en t w ith  a  h a za rd o u s m a teria ls  fire m a y  
lea d  th e  6  o 'c lo c k  n ew s, it is  a lso  tru e  th a t th e  h a za rd o u s m a teria ls  
c a rs  a lm o st n ever c a u se  th e d erailm en t. R ailroad  tra n sp o rta tio n  
sa fe ty  ex p erts k n ow , how ever, th a t even  h a za rd o u s m a teria ls  
sh ip m e n ts  in  fu ll com p lian ce w ith  F ed eral re g u la tio n s p o se  a  
sig n ific a n t th re a t i f  th e  track , eq u ip m en t, s ig n a ls , or op eratin g  
p ra c tic e s  th a t a ffect th o se  sh ip m e n ts are u n sa fe . N early  a ll o f th e  
F ed era l R ailroad  A d m in istra tio n 's (FRA) reg u la tio n s a n d  m o st o f  its  
in sp e c tio n  a n d  en forcem en t efforts are d esig n ed  to  m in im ize  th e  
fre q u en c y  o f tra in  a ccid en ts, w h ich  p o se  th e  g re a te st th rea t o f  a  
c a ta str o p h ic  re le a se  o f h a za rd o u s m a teria ls in  th e  ra il m o d e . R ail 
b o rn e  h a z a rd o u s m ateria ls m ove in  an d  th ro u g h  a n  in term o d a l 
tra n sp o rta tio n  sy ste m , an d  F R A 's en tire sa fety  p rogram  co n trib u tes  
to  h a za rd o u s m a teria ls safety .

A s  sh o w n  in  th e  n ext sectio n , th e  exten t a n d  d iversity  o f th e  
railroad  sa fe ty  la w s F R A  ad m in isters h igh ligh t th e  a g en cy 's  railroad  
sa fe ty  p ro g ra m . L egislation  en acted  J u ly  5 , 1 9 9 4  (P .L. 1 0 3 -2 7 2 )  
re p ea led  a n d  recod ified  F ederal tra n sp o rta tio n  la w s, in c lu d in g  th e  
F ed era l R a ilro a d  S a fety  A ct a n d  th e H a za rd o u s M a teria ls  
T ran sp ortation  A ct. Provisions o f th e  form er sta tu te s  w ere recod ified  
in  T itle 4 9  o f th e  U n ited  S ta tes C od e. W h ere  th is  rep ort refers to  a n  
act, su c h  a s  th e F ederal R ailroad S afety  A c t, b y  its  form er n a m e, it is  
for con ven ien ce an d  historical continuity. C itations in  th is  rep ort w ill 
lis t b o th  th e  recod ified  sectio n  an d  th e  form er referen ce.
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Background

F ed e ra l R a ilro a d  S a fe ty  L e g is la tio n :

O ld e r  R a ilr o a d  S a fe ty  L a w s : In  1 8 9 3 , C o n g ress b eg a n
en a ctin g  law s to  d eal w ith  d iscrete  ra ilroad  sa fety  is s u e s :

•  T h e S afety A p pliance A cts2 require th e u se  a n d  m a in te n a n c e  o f 
sp ecific , sta n d a rd ized  a p p lia n ce s (su ch  a!s h a n d h o ld s) o n  rail 
cars to protect railroad em p lo y ees, esp ecia lly  th o se  in volved  in  
sw itch in g  o p era tio n s. S a fe ty  a p p lia n ces a llow  a  railroad  
em p lo y ee  to  m o u n t or d ism o u n t a  rail car u sin g  la d d e rs an d  
fo o th o ld s th a t are th e  sa m e  or very sim ila r on  a n y  ca r. T h e  
S afety A p p lia n ce A c ts  a lso  b e g a n  th e  p ro c ess o f sta n d a rd izin g  
railroad  pow er b ra k e  sy ste m s  a n d  rail car co u p lin g  sy ste m s .

•  T h e L ocom otive In sp e ctio n  A c t3 p roh ib its th e  u s e  o f  u n sa fe  
locom otives a n d  p rovid es th e  fo u n d a tio n  for F R A  lo co m o tiv e  
sa fe ty  sta n d a rd s.

•  T h e A ccident R eports A ct4 requires railroads to  report a ccid en ts  
to  F R A  an d  a u th o rizes th e  a g en cy  to  in v estiga te  a c c id e n ts .

•  T h e H o u rs o f S ervice A c t5 se ts  m a x im u m  w ork  h o u rs  for 
railroad em ployees w h o operate train s, w ork on  sig n a l sy ste m s, 
or d irect tra in  o p era tio n s, a n d  gives F R A  a u th o rity  over 
em p loyee sleep in g  q u a rters.

2 49 U.S.C. § 20301 e t  s e g . , formerly 45 U.S.C. §§ 1-16.
3 49 U.S.C. § 20701 e t  s e q . , formerly 45 U.S.C. §§ 22-34.
4 49 U.S.C. § 20901 e t  s e q . , formerly 45 U.S.C. §§ 38-43.
5 49 U.S.C. § 21101 e t  s e q . , formerly 45 U.S.C. §§ 61-64b
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•  T h e S ign al In sp ectio n  A ct6 gives FR A  th e  a u th o rity  to  regu late  
th e  m a in ten a n ce , testin g , rem oval, or m o d ifica tio n  o f railroad  
sig n a l sy ste m s.

E ach  o f th ese  A cts is th e b a sis  o f a  portion o f F R A 's reg u la tio n s  
a n d  v io la tio n s o f th e  sta tu te s  or th e reg u la tio n s issu e d  u n d e r th em  
c a n  su b je c t th e  v io la to r to  civil p en alties ra n g in g  fro m  $ 5 0 0  to  
$ 2 0 ,0 0 0  for ea ch  d ay  o f v io lation .

T h e  F e d e r a l R a ilr o a d  S a fe ty  A c t  o f  1 9 7 0 : F ollow in g th e
tran sfer o f rail safety  fu n ction s to F R A  from  th e  In tersta te  C o m m erce  
C o m m issio n  (ICC) a s  p art o f th e  form ation  o f th e  D ep a rtm en t o f  
T ran sp ortation  in  1 9 6 6 , C on gress enacted th e F ederal R ailroad S a fety  
A ct o f 1 9 7 0  (FRSA). T h is A ct afford s th e  S ecretary  o f T ra n sp o rta tio n  
com preh ensive ru lem a k in g  au th ority  (su b seq u en tly  d elegated  to  th e  
A d m in istra to r o f th e  FRA) over a ll areas o f ra ilroad  sa fety .

F R A  h a s  issu e d  ru les u n d er F R SA  co n cern in g  tra ck , freigh t 
cars, operating ru les, operating practices (inclu din g co n tro l o f  a lcoh ol 
a n d  d ru g u se ), en gin eer q u a lifica tio n s, brid ge w ork er sa fe ty , event 
reco rd ers, rad io  u s e , rear en d  m ark ers, an d  g la zin g  o f w in d ow s on  
locom otives, ca b o o ses, an d  p assen ger cars. In  so m e c a se s , F R S A  an d  
th e older law s h ave b een  u se d  a s jo in t au th ority  to  is s u e  reg u la tio n s.

In  a d d itio n , T itle  III o f F R S A , k n ow n  a s  th e  H a za rd o u s  
M a te ria ls T ra n sp o rta tio n  C on trol A ct w a s th e  b a s is  for th e  
esta b lish m en t o f a  facility  a n d  sta ff, a  cen tral rep ortin g  sy ste m , an d  
a  review  p ro c e ss  for h a za rd o u s m ateria ls a cc id e n ts . T itle  III w a s

49 U.S.C. § 20501 e t  s e q . , formerly 49 App. U.S.C. app. § 26, also known 
as § 25 of the Interstate Commerce Act.

7 49 U.S.C. Subtitle V, Part A, formerly P.L. 91-458, 84 Stat. 971, 45 
U.S.C. §§ 421, 431 e t ,  s e q . ,
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repealed an d  replaced  b y  th e H azard ou s M aterials T ra n sp o rta tio n  A ct  
In 1 9 7 4 .

T h e  H a z a r d o u s  M a te r ia ls  T r a n s p o r ta t io n  A c t :8 9 E n a cted  a s  
part o f th e R ail S a fety  Im p rovem en t A ct o f  1 9 7 4 , th e  H M T A  p rovid es  
th e  S ecretary  o f T ra n sp o rta tio n  th e  a u th o rity  to  p ro m u lg a te  
regu lation s to  p rotect a g a in st th e  r isk s to  life a n d  p rop erty  in h eren t 
in  th e  tra n sp o rta tio n  o f h a za rd o u s m a teria ls in  co m m erce . T h e  A ct  
provides civil p en alties for anyone w ho k n ow in gly  v io la tes th e  sta tu te  
or any regulation  involving th e tran sp ortation  o f a  h azard ou s m a teria l 
an d  crim in al p en a ltie s for w illfu l v io la tio n s. T h e  S ecreta ry 's  
reg u la to ry  a u th o rity  u n d er th e  a ct h a s  gen era lly  b e e n  d elegated  to  
R SP A ; F R A  a n d  o th er D O T  a d m in istra tio n s h ave b e e n  d elegated  
en forcem en t a u th o rity  over th eir resp ectiv e  m o d e s.

T h e  R a il S a fe ty  Im p r o v e m e n t A c t  o f  1 9 8 8 ?  T h is  leg isla tio n  
am en d ed  F R S A  a n d  th e  old er railroad  sa fe ty  la w s, in cre a sin g  civil 
p en a lty  a m o u n ts  a n d  au th orizin g  a s s e s s m e n ts  o f p en a lties a g a in st  
in d iv id u a ls  for w illfu l v io la tio n s10. T h is  A c t a lso  requ ired  even t 
reco rd ers, lic e n sin g  a n d  certification  o f lo co m o tiv e  en g in eers, 
in sta lla tio n  o f a u to m a tic  tra in  con tro l o n  p o rtio n s o f th e  N o rth ea st

8 49 U.S.C. § 5101 e t  s e q . , formerly P.L. 93-633. Under the Code of 
Federal Regulations, 49 CFR § 1.49(s), the FRA Administrator is delegated the 
power to enforce the HMTA so far as it applies

to the transportation or shipment of hazardous materials by railroad, 
including the manufacture, fabrication, marking, maintenance, 
reconditioning, repair or test of containers which are represented, marked, 
certified, or sold for use in the bulk transportation of hazardous materials 
by railroad.
9 49 U.S.C. § 5101 e t  s e q ., formerly P.L. 100-342.
10 The Act authorized assessment of civil penalties against individuals for 

willful violations involving safety areas other than Hazardous Materials. Individual 
liability under the HMTA had existed since passage in 1974, no doubt in part due 
to the original criminal basis of hazardous materials statutes since the Explosives 
and Combustibles Act of 1908.
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C orrid or, a n d  ex p a n d ed  p rotection  o f railroad  em p lo y ees a g a in st  
d iscrim in a tio n .

T h e  H a z a r d o u s  M a te r ia ls  T r a n s p o r ta t io n  U n ifo r m  S a fe ty  A c t  

o f  1 9 9 0 z1’1 H M T U S A  a m en d ed  th e H M T A  to  requ ire a d d itio n a l 
reg u la tio n  in  sev e ra l im p ortan t a rea s, a m o n g  th em :

•  T h e  tra in in g  o f h a za rd o u s m a teria ls em p lo y ees b y  th eir  
em p lo y ers,

•  A  p ro h ib itio n  a g a in st ta m p erin g  w ith  th e  m a rk in g  or 
p la ca rd in g  o f a  h a za rd o u s m a teria ls p a ck a g es or 
v e h ic le s , an d

•  T h e  esta b lish m e n t o f a  p rogram  o f reg isterin g  sh ip p ers  
a n d  transporters o f certain h azard ou s m a teria ls , b o th  a s  
a  m e a n s  o f esta b lish in g  th e  id en tity  o f th e  h a za rd o u s  
m a te ria ls  regu lated  co m m u n ity  a n d  to  g a th er fu n d s for  
a  p ro g ra m  o f g ran ts for th e h a za rd o u s m a teria ls  
em ergen cy resp on se training o f p u b lic  secto r em p lo y ees.

In  a d d itio n , H M T U S A  called  for stu d ies o f  th e  ta n k  ca r d esig n , 
a p p ro v a l, a n d  b u ild in g  p ro cess an d  o f several a sp e c ts  o f th e  
tra n sp o rta tio n  o f  rad ioactive m a teria ls. F in ally , ra ilroad  ta n k  ca rs  
con stru cted  prior to  Jan u ary 1, 1 9 7 1 , co u ld  n o  lon ger h a v e a ir b ra k e  
su p p ort b rack ets w elded  directly to  th e ta n k ; ta n k  ca r ow n ers w o u ld  
b e  requ ired  to  in sta ll a  p a d  on  th e ta n k  a n d  to  w eld  th e  b ra ck e ts to  
th a t p a d .11 12

11 49 U.S.C. § 5101 e t s e q . , formerly P.L. 101-615. The acronym of the 
name of the act is pronounced "Hum-too-sah."

12 FRA Docket RHMT-1, 56 FR 50664, October 8, 1991. Tank cars built 
after January 1, 1971 had been required to have such pads from the date of their 
original construction. RSPA Docket HM-90, 36 FR 21346, November 6, 1971.
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T h e  R a il S a fe ty  E n fo r c e m e n t a n d  R e v ie w  A c t :13 In  ad d itio n  to  
ca llin g  for th is rep ort, R S E R A  in crea sed  m in im u m  p en a ltie s for 
v io la tio n s o f th e  ra ilro a d  sa fe ty  reg u la tio n s from  $ 2 5 0  to  $ 5 0 0 , an d  
added F R A  en forcem en t p erso n n e l to  th o se  p ro tected  u n d e r F ed eral 
crim in al la w s a g a in st th e  a ssa u lt, in tim id a tio n , e tc ., o f law  
en fo rcem en t o fficia ls. R eg u la tio n  in  several sp ecific  a rea s w a s  
m a n d a ted , in clu d in g  rev isio n s to  th e  pow er b ra k e  a n d  tra ck  
regulations and , to  give greater oversight over th e "fo llo w -u p " given  b y  
a  ra ilroad  to  a n  F R A  in sp e c to r 's  reco m m en d a tio n  o f a  v io la tio n , th e  
A c t a lso  ca lled  for re g u la tio n  requ irin g th e rep o rtin g  o f rem ed ia l 
a ctio n s ta k en  b y  th e  ra ilro a d s.

T h e  S ta te  o f  R a ilro a d  S a fe ty  — A  S n a p s h o t:

Train Accidents (1978 -1 9 92 )
B y  a lm o st a n y  m e a su re , 

railroad  sa fety  is  im p rovin g .

T rain  a ccid en ts are  
u su a lly  d u e to  a  fa ilu re  in  o n e  o f 
th ree a r e a s :14 tra ck , h u m a n  
fa cto rs, or eq u ip m en t. S in ce  
1 9 7 8 , th e rate o f tra c k -c a u se d  
a ccid en ts h a s  d rop p ed  to  le ss  
th a n  o n e -fo u rth  o f its  form er  
level, fa ilu res in  h u m a n  fa cto rs  
h a v e  b een  cu t b y  n ea rly  tw o-
th ird s, and  eq u ip m e n t-ca u sed  a ccid en ts are le ss  th a n  a  fifth  o f th eir  
1 9 7 8  ra tes.

13 P.L. 102-365.
14 Highway/rail crossing accidents are a fourth tragic cause of death, 

injury, and property damage each year. They are not discussed in this report 
because they are too tangentially related to the transportation of hazardous 
materials by rail. However, thanks in large measure to programs like OPERATION 
LIFESAVER, safety is improving in this area, too.
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Train Accidents By Major Cause

H a za rd o u s m a teria ls sa fety  h a s  a lso  b en efitted  fro m  th e  
ad van ces m a d e in  overall railroad  sa fety  an d  th e  F R A  railroad  sa fety  
p rogram . In  1 9 8 0 , there w ere 1 1 9  train  a ccid en ts in volvin g a  re lea se

o f h a za rd o u s m a teria ls, a  figure  
th a t w as red u ced  to  2 7  for 1 9 9 2 . 
N early 1 .5  m illion  railroad  ca rlo a d s  
o f h a za rd o u s m a teria ls m oved  in  
1 9 9 2 , a lm ost a  m illion o f th e m  ta n k  
c a r s . W h e n  th e  y ea r w a s o u t, 3 2  
c a rs  h a d  lo st p art or a ll o f th eir  
lo a d s  d u e to  a  train  a ccid en t, or 
a b o u t .0 0 2  p ercen t. "W hile an y  
re le a se  o f a  h a za rd o u s m ateria l 
p o se s sig n ifica n t risk , th e  
im p ressiv e  su c c e ss  fa te  o f 

A m e ric a 's  ra ilro a d  in d u stry  in  th e  sa fe  tra n sp o rta tio n  o f h a za rd o u s  
m ateria ls is an  im p ortan t fact to keep in  m in d  w h en  co n sid erin g  h ow  
sa fe ty  m ig h t b e  en h a n ced .

1979 1960 1961 1962 1963 1964 1966 1966 1967 1968 1969 1990 1991 1982

T h e D ep artm en t o f T ra n sp o rta tio n  a n d  several o f its  a g en cies, 
in c lu d in g  F R A  a n d  R SPA ,
w o rk  h a rd  to  carry  o u t th e  Hazardous Materials R eleases  
F ed eral h a za rd o u s m a teria ls  
sa fe ty  p rogram . S im ilar  
effo rts are u n d erw ay  in  
sev era l s ta te s , a n d  th e  
r a i l r o a d  c o m p a n i e s ,  
h a z a r d o u s  m a t e r i a l s  
sh ip p ers, a n d  th eir em p loyees  
are a  vital an d  innovative part 
o f th e  te a m . D o e s it w ork ?
C o n sid er th is : m ore peop le  
w ill d ie fro m  a lco h o l-re la ted
tra ffic  d e a th s b etw een  b rea k fa st a n d  lu n ch  on  an y  given  d ay  th a n
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h ave d ied  d u e  to  th e  railroad  tra n sp o rta tio n  o f h a za rd o u s m a teria ls  
sin ce th e beginning o f 1 9 8 0 .15 T h is p erspective d o es n o t d etra ct from  
the very rea l d a n gers in  tra n sp o rtin g  reg u la ted  m a teria ls — th ey  are  
called  "h a za rd o u s" for a  rea so n  — b u t it d o es sh o w  th a t, m e a su re d  in  
term s o f risk , th e tran sp ortation  o f h azard ou s m aterials b y  rail is  very  
sa fe .

15 There have been three fatalities in railroad hazardous materials 
accidents and incidents since the start of 1980. About half the traffic fatalities 
each year (some 22,000) are alcohol related; these deaths happen at a rate of 
about 2.5 per hour, 24-hours per day.
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H A Z A R D O U S  M A T E R IA L S  R E L E A S E S  A N D

A C C ID E N T S

S U M M A R Y : T r a in  a c c id e n ts  in v o lv in g  a  h a z a rd o u s  m a te r ia ls  re le a s e  h a v e  

d ro p p e d  fro m  1 7 3  in  1 9 8 0  to  2 7  in  1 9 9 2 . D e s p ite  th e  

im p ro v in g  s ta tis tic s , in d iv id u a l a c c id e n ts , s u c h  a s  th e  J u n e  3 0 , 

1 9 9 2 , d e ra ilm e n t n e a r  S u p e r io r , W is c o n s in  /  D u lu th , 

M in n e s o ta , c a n  s h u t d o w n  c itie s  a n d  p la c e  th o u s a n d s  o f  p e o p le  

in  d a n g e r. T h e  c a u s e s  o fs u c h  a c c id e n ts  v a ry  fro m  y e a r  to  y e a r , 

ty p ic a lly  b a s e d  o n  fa c to rs  o th e r  th a n  a n y  in h e r e n t in s ta b ility  in  

th e  c h e m ic a ls  th e m s e lv e s .

T h e  R e s e a rc h  a n d  S p e c ia l P ro g ra m s  A d m in is tr a tio n  c o lle c ts  

in fo r m a tio n  o n  h a z a rd o u s  m a te r ia ls  re le a s e s  d u e  to  r a i l 

tr a n s p o r ta tio n  in c id e n ts . A s  o p p o s e d  to  t r a in  a c c id e n ts , 

" in c id e n ts "  m o re  b ro a d ly  in c lu d e s  m u c h  s m a lle r  re le a s e s , 

re le a s e s  fro m  c a rs  n o t in v o lv e d  in  r a ilr o a d  a c c id e n ts , a n d  e v e n  

re le a s e s  fro m  c a rs  s ta n d in g  s t ill,  n o t p a r t  o f  a  t r a in .  F o r  th e  

p a s t s e v e ra l y e a rs , th e  n u m b e r o f  h a z a rd o u s  m a te r ia ls  re le a s e s  

fr o m  r a ilr o a d  c a rs  h a s  h o v e re d  a ro u n d  1 ,1 0 0  to  1 ,2 0 0  

a n n u a lly , e v e n  a s  t r a in  a c c id e n ts  h a v e  d e c lin e d  s ig n ific a n tly .

F R A 's  r a ilr o a d  s a fe ty  p ro g ra m  a im s  to  c u t th e  c h a n c e s  o f  a  

h a z a rd o u s  m a te r ia ls  re le a s e  in  a  r a i l a c c id e n t. R e d u c in g  

h a z a rd o u s  m a te r ia ls  in c id e n ts  is  a  h a r d e r  ta s k . A lm o s t a lw a y s , 

le a k s  o r ig in a te  a t  p a r ts  o f  th e  ta n k  th a t  w e re  la s t  to u c h e d  b y  

th e  s h ip p e r ; s h ip p in g  p o in ts  a re  m o re  w id e ly  s p re a d  th a n  r a il 

y a rd s , m a k in g  i t  h a rd e r  to  re a c h  m a n y  o f  th e m , a n d  th e  s p e c ific  

s h ip p in g  lo c a tio n  o r ig in a tin g  a  p a r t ic u la r  le a k in g  c a r  m a y  b e  

h u n d re d s  o f  m ile s  fro m  th e  in c id e n t, m a k in g  i t  h a r d  to  in v o lv e  

th e  c u lp a b le  p a r ty . F R A  m e e ts  th is  c h a lle n g e  th ro u g h  a  

fo c u s e d  a p p lic a tio n  o f  it s  h a z a rd o u s  m a te r ia ls  in s p e c to rs , a s  

re fle c te d  in  th e  N a tio n a l In s p e c tio n  P la n  (N IP ). In  a d d itio n , F R A  

in s p e c to rs  e n fo rc e  c o m p lia n c e  w ith  th e  D O T  re g u la tio n s  

r e q u ir in g  fu n c tio n - s p e c ific  t r a in in g  f o r  e m p lo y e e s  h a n d lin g  

h a z a rd o u s  m a te r ia ls ; tr a in e d  e m p lo y e e s  a re  le s s  lik e ly  to  

c o m m it th e  e r ro rs  th a t le a d  to  h a z a rd o u s  m a te r ia ls  in c id e n ts .

R E P O R T : A s  good a s th e overall railroad  h a za rd o u s m a teria ls  
safety record is , it is  sca n t com fort to  th ose w h o  h a v e b e e n  ev a cu a ted  
from  their h o m es b e c a u se  o f a  re lease  o f a  d a n g ero u s ch em ica l from  
a  rail ca r, or to  a  railroad  em ployee w h o h a s  b e e n  sp la sh e d  w ith  a
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Hazardous M aterials Releases amp Accidents

h a za rd o u s m ateria l th a t esca p e d  from  a  freigh t ca r d u rin g  w h at 
oth erw ise look ed  lik e n o rm a l o p era tio n s.

T h ere  are tw o m a jo r  so u rc e s o f d a ta  re leva n t to  th e  rail 
tra n sp o rta tio n  o f h a za rd o u s m a teria ls: F R A 's tra in  a ccid en t
d a ta b a se , a n d  R S P A 's d a ta  on  h a za rd o u s m a teria ls re le a se s . F R A 's  
d a ta  m e a su re  o n ly  th o se  re le a se s th a t re su lt fro m  tra in  a ccid en ts  
(derailm ents and  collision s th at resu lt in  a  certain  m in im u m  a m o u n t 
o f d am age to  railroad  p rop erty).

R SPA 's d ata  on  h azard ou s m aterials re le a se s are n o t lim ited  to  
train acciden ts. T h ey  in c lu d e  a ll re le a se s, in c lu d in g  th o se  fro m  ca rs  
n o t involved  in  tra in  a cc id e n ts a n d , in  fa ct, re le a se s  fro m  ca rs th a t  
are sta n d in g  still. T h e  overw h elm in g m a jority  o f th e  in c id en ts in  
R S P A 's d a ta  b a se  are re le a se s  o f very sm a ll q u a n tities o f h a za rd o u s  
m a teria ls d u e to  im p ro p er secu re m en t o f a  ta n k  ca r b y  th e  sh ip p er. 
O f co u rse , given  th e  d a n g ers p resen ted  b y  a n y  h a za rd o u s m a teria ls  
re lease ,, even  th e  re le a se s  u n rela ted  tp tra in  a cc id e n ts ca n  h ave  
severe co n se q u en ce s.

H a za rd o u s M a teria ls R e le a se s  d u e  to  T ra in  A c c id e n ts . 1 9 8 9 -1 9 9 2 :

FR A  defines th e term  "train  acciden t" a s a  collision , d erailm en t, 
fire, ex p lo sio n , a ct o f G o d , or oth er even t in volvin g  o n -tra ck  
eq u ip m en t in  w h ich  d a m a g e to  railroad  eq u ip m en t a n d  p rop erty  
ex ce ed s a  m o n eta ry  th re sh o ld  esta b lish e d , a n d  re a d ju sted  
periodically b y  reg u la tio n .16 E n v iro n m en ta l d a m a g es a n d  th e  c o st o f 
d am aged  or lo st la d in g  are n o t in clu d ed .

F or ex a m p le , i f  a  freigh t tra in  tra n sp o rtin g  5 0  ca rs o f 
hazard ou s m aterials d erails 5  ca rs o f su lfu ric  a cid  w ith  n o  re lea se  o f 
p ro d u c t a n d  th e  d a m a g e  to  eq u ip m en t, tra ck , a n d  stru ctu res

16 F R A  G u id e  f o r  P r e p a r in g  A c c id e n t / I n c id e n t  R e p o r ts . The full text of 
FRA's regulations for reporting accidents is found in 49 CFR Part 225.
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a m o u n ts to  $ 1 2 ,0 0 0 , th e  in cid en t m u st b e  rep orted  to  F R A  b e c a u se  
th e  d o lla r a m o u n t exceed s th e cu rren t $ 6 ,3 0 0  th re sh o ld .

T h e re  h a s  b e e n  a  d ram atic red u ction  in  th e  n u m b e r o f tra in  
accid en ts in volvin g  
h a z a r d o u  s  
m a teria ls re lea se  
sin ce  1 9 8 0 , w h en  
1 7 3  s u c h  
a c c i d e n t s  
o ccu rred . In
r e s p o n s e  t o  
R  S  E  R  A  ’ s  
req u irem en t th a t  
th is rep o rt fo c u s  
on  th e  p eriod  fro m  
1 9 8 9  th ro u g h  
1 9 9 2 , th e  ta b le  to  
t h e  r i g h t  
su m m a rize s  th e  d a ta  on  train  accid en ts in volvin g  a  re le a se  o f  
h a za rd o u s m a teria ls  sin ce  1 9 8 9 . C learly , th e  n u m b er o f tra in  
accid en ts accom p an ied  b y  a  h azard ou s m a teria ls re le a se  is  d eclin in g  
even  fa ste r  th a n  are train  accid en ts gen erally . A s  w a s d isc u sse d  
above, n early  every elem en t o f F R A 's rail sa fety  p ro g ra m  p la y s a  role  
in  re d u cin g  th e  n u m b er o f train  a ccid en ts.

A c c id e n ts  rep resen ted  in  th is ta b le  a lso  y ie ld  th e  fo llow in g  
a d d itio n a l d a ta  over th e  fo u r-y ea r target p eriod :

•  T h e  su d d e n  in crea se  in  ev a cu a tio n s in  1 9 9 2  is  a cco u n te d  for  
in  a  sin g le  accid en t, J u n e  3 0 , 1 9 9 2 , a t S u p erio r, W isc o n sin  /  
D u lu th , M in n esota . A  su m m a ry  o f th a t a ccid en t a p p ea rs w ith  
o th er sig n ifica n t rail a ccid en ts, b elow .

Train Accidents Involving a Release of Hazardous Materials,
1989-1992

Year Accidents 
with HM 
Release

Cars
Releasing
Hazardous
Materials

Persons
Evacuated

Damage
(Millions)

1989 56 84 11,995 $16.8

1990 36 90 2,434 $9.7

1991 47 83 1,488 $17.9

1992 27 33 20,430 $5.9
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•  H a za rd o u s m a teria ls re le a se s  occu rred  on  3 5  d ifferen t rail 
carriers.

•  W h ile  th ree carriers, C S X  T ra n sp o rta tio n  rep o rtin g  3 0  
accid en ts, U nion  P acific reporting 2 7 , an d  B u rlin g to n  N orth ern  
reporting 2 4 , accou n ted  for m o st o f th e releases, th e se  d a ta  are  
n o t n o rm a lized  for tra ffic  flow  an d  th ey  ca n n o t b e  u se d  to  
com m en t on th e h azard ou s m a teria ls sa fe ty  p ro g ra m s o f th ese  
or a n y  oth er carriers.

•  A ccid e n ts involvin g th e  re le a se  o f a  h a za rd o u s m a teria l w ere  
rep o rted  from  4 0  d ifferen t sta te s . T h e lea d in g  s ta te s  w ere  
T e x a s  (26 ), Illin ois (1 0 ), P en n sy lv a n ia  (9), a n d  C a lifo rn ia  an d  
M isso u ri (8 each ). N ot su rp risin g ly , th e se  sta te s  a re  a lso  
a m o n g  th e  top  origin s a n d  d estin a tio n s for h a za rd o u s  
m a teria ls.

R S E R A  requ ired  th a t th is  rep ort in clu d e  d a ta  o n  a ll train  
accid en ts involving th e  re le a se  o f  a  h a za rd o u s m ateria l in  th e  1 9 8 9 -  
1 9 9 2  p erio d , in clu d in g  th e  lo ca tio n , p ro b a b le  c a u se  or c a u s e s , an d  
effects o f ea ch  re lea se . Im m ed ia te ly  follow in g in  ch a rt fo rm  is  a  
com p reh en sive lis t, coverin g  th e  p eriod  1 9 8 9 -1 9 9 2 , o f rail 
tra n sp o rta tio n  a ccid en ts th a t in volved  a  re lea se  o f h a za rd o u s  
m a te ria ls . F or each  a ccid en t, th e  ch art in clu d es th e  ra ilro a d  an d  
lo ca tio n , th e  d ate o f th e  a ccid en t, th e  h a za rd o u s m a teria ls re lea sed  
(where th at inform ation is  available), th e p rob ab le c a u se , th e  n u m b er  
o f p erso n s ev a cu a ted , th e  n u m b e r  o f p erso n s in ju red , a n d  th e  
d a m a g es to  eq u ip m en t a n d  to  w a y  a n d  stru ctu res.
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Railroad Accidents Involving 
Release of Hazardous Materials 

1989-1992 17

1 tuition and 
Ra)Jn\tcf

Dttu of 
Vcicfcnt

Commodity
RcKj&Ctf

Pfuhahlu CatiKk Persons
Eyacmed

Persons
mpjrcd

Damages. 
hqufpmvM/ 

Way St 
Structure

Fredericksburg,
VA.
R F & Potomac

1/4/89 Ethyl Alcohol Interaction of 
lateral/vertical 
forces

0 0 $15,500/
$4,281

Gurdon, AR. 
Union Pacific

1/14/89 *17 Shoving movement, 
man on or at leading 
end of movement, 
failure to control

0 0 $16,000/
$1,900

Goffre, NM. 
ATSF RY.

1/15/89 * Truck, stiff, 
improper lateral or . 
swivelling

0 0 $145,300/ 
. $28,500

East St. Louis, IL. 
Chicago, Missouri 
& Western

1/16/89 Ammonium
Nitrate Fert.

Switch point worn 
or broken

0 0 $36,500/
$0

Natchez, MS. 
Illinois Central 
RR.

1/19/89 Caustic Soda Wide gage 
(defective or 
missing crossties)

0 0 $17,570/
$500

Strang, TX. 
Southern Pacific

1/27/89 Vinyl Acetate Switch damaged or 
out of adjustment

0 0 $2,625/
$3,800

Helena, MT. 
Montana Rail Link

2/2/89 Hydrogen 
Peroxide & 
Isopropanol

Failure to apply
sufficient
handbrakes

3500 2 $802,500/
$118,000

Pando, CO. 
Denver & Rio 
Grande RY.

2/7/89 Sulfuric Acid Speed and failure to 
apply sufficient no. 
of hand brakes

0 2 $3,000,000/
$60,000

Starnes, VA. 
CSX Trans.

2/10/89 * Head and web 
separation (outside 
ioint bar limits)

0 0 $195,700/
$80,000

17 Because FRA accident investigations focus on determining the cause of 
the accident, and because hazardous materials are almost never the "trigger" that 
initially causes an accident, certain FRA investigation reports do not include 
commodity information. This chart compiles data from both FRA and RSPA 
sources.
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J turnon and 
ft tih*> uf

of
Aiutfcnt

Commodity I Yob fltfc Cause l̂ tsoos Parsons
rnjuiut

iil
S

Bordulac, ND. 
Soo Line

2/20/89 Anhydrous
Ammonia

Vertical split rail 
head

50 2 $643,503/
$17,500

Akron, OH. 
CSX Trans.

2/26/89 Butane Truck components: 
side bearing 
clearance improper

1500 0 $521,000/
$0

Jal, NM. 
Union Pacific

3/9/89 Molten Sulfur Cross level of track 
irregular (not at 
joints)

0 0 $50,000/
$2,600

Denison, TX. 
Union Pacific

3/11/89 * Switch point worn 
or broken

0 0 $42,681/
$4,500

Houston, TX. 
Houston Belt 
Terminal RY.

3/25/89 * Worn flange 0 1 $222,092/
$33,123

Douglasville GA. 
Southern RY.

3/25/89 * Derail, failure to 
apply or remove

0 0 $62,871/
$1,500

Galva, D.
Burlington
Northern

4/1/89 * Rigging down or 
dragging

0 0 $441,000/
$32,000

Sand Hill, TX. 
Union Pacific

4/3/89 * Track profile 
improper

0 0 $163,640/
$113,000

Crockett, TX. 
Union Pacific

4/6/89 * Side bearing 
clearance improper

0 0 $9,000/
$27,000

Englewood, TX. 
Southern Pacific

4/13/89 * Malfunction of 
hump retarder

0 0 $25,000/
$50,000

Clearing Yard, IL. 
Beit Railway of 
Chicago

4/23/89 Butadiene Retarder did not 
slow car sufficiently

0 0 $122,000/
$0

Solsbeny, IN. 
Indiana Railroad 
Co.

4/24/89 * Track alignment 
irregular (buckled)

0 0 $160,000/
$45,000

Highland, MI. 
CSX Trans.

4/25/89 * Center plate 
disengaged from 
truck (car off 
center)

25 0 $150,000/
$2,000

Willard, OH. 
CSX Trans.

4/29/89 * Overloaded car 0 0 $10,000/
$1,600
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Ijoutn&ftod
Railroad

Bate Of 
AicuLnt

Commodity
Released

i’iob.ible Cause Person*
Evacuated

Persons
mpiicd

Damages- 
Fiiuipmenl/ 

Way & 
Structure

Cassville, WI.
Burlington
Nonhem

4/30/89 * Interaction of 
lateral/
vertical force-rock 
off

0 0 $771,000/
$100,000

Livonia, LA. 
Union Pacific

5/10/89 * Truck components 0 0 $193,578/
$24,000

Meehan, MS. 
Midsouth Rail 
Corp.

5/11/89 Caustic Soda . Joint bar broken, 
noninsulated

100 0 $1,000,000/
$60,000

Milpitas, CA. 
Union Pacific

5/26/89 * Switch movement, 
excessive

0 0 $29,400/
$5,000

Nelson, LA. 
Midsouth Rail 
Corp.

6/19/89 Sodium
Hydroxide

Journal (plain) 
failure from 
overheating

200 0 $263,000/
$12,000

Columbus, OH. 
CSX Trans.

6/26/89 * Wide gage 
(defective or 
missing crossties)

0 0 $14,725/
$0

Ruth, PA. 
Conrail

7/14/89 * Journal (plain) 
failure from 
overheating'

0 0 $25,880/
$19,648

Freeland, MI. 
CSX Trans.

7/22/89 Multiple 
flammable 
and corrosive 
materials .

Wheel lilt 1000 0 $390,000/
$19,000

Vista, MT. 
Burlington 
Northern

7/31/89 Fuel Oil Center plate broken 
or defective & 
truck, stiff, 
improper lateral or 
swivelling

0 0 $500,000/'
$57,000

Aalberg, MO.
Burlington
Northern

8/7/89 Calcium
Carbide

Roadbed settled or 
soft

0 0 $22,000/
$500

Duluth, MN.
Burlington
Northern

8/19/89 * Switch damaged or 
out of adjustment

0 0 $22,100/
$3,000

Camden, NJ. 
Conrail

8/22/89 Vinyl
Chloride

Passed couplers 40 0 $6,000/
$250

Tucson, AZ. 
Southern Pacific

8/22/89 * Wide gage 
(defective or 
missing crossties)

800 0 $61,700/
$22,000
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location and 
Rallied

J-totc oi
\lbl(lcnt

ComnuKlity
Released

l’rob.lblt Cause Persons 
Evacuated i

Persons 
rnjm -ri

Dmmtg.es:
Equipment/

Way&
Structure

Reduction, PA. 
CSX Trans.

8/23/89 * Forces of nature 0 0 $391,000/ 
$0 

* Two 
reports

Cypress, FL. 
CSX Trans.

9/4/89 * Journal (plain) 
failure from 
overheating

350 0 $317,00/
$25,000

Rison, AR.
St. Louis 
Southwestern RY.

9/6/89 * Excessive Speed 600 1 $516,000/
$750,000

Bristol, VA. 
Norfolk & Western

9/10/89 * Switch not latched 
or locked

0 0 $13,100/
$250

Byron, CA. 
Southern Pacific

9/13/89 * Broken wheel rim 0 0 $323,000/
$850,000

Hume, IL. 
CSX Trans.

9/14/89 * Switch rod worn, 
bent, broken, or 
disconnected

150 0 $451,500/
$5,600

Louisville, KY. 
Paducah & 
Louisville

9/15/89 Calcium
Carbide

Multiple potential 
causes

35 1 $28,000/
$0

Ontario, OR. 
Union Pacific

9/23/89 * Excessive speed 0 0 $33,940/
$60,078

Jamesburg, NJ. 
Conrail

10/2/89 * Derail, failure to 
apply or remove

0 0 $9,000/
$0

Rotterdam Jet., 
■ NY. 

Springfield 
Terminal RY.

10/12/89 Hexane Load shifted 3500 0 $65,000/
$8,971

Pulga, CA. 
Union Pacific

10/23/89 * Forces of nature 0 0 $207,000/
$259,985

Towanda, KS. 
Union Pacific

11/7/89 Sodium
Hydroxide

Transverse / 
compound fissure in 
rail

0 0 $188,010/
$25,544

Payne, VA.
Norfolk & Western

11/9/89 Hexamethyl-
enediamine

Wide gage 
(defective or 
missing crossties

0 0 $95,550/
$500

Cowan, PA. 
Buffalo & 
Pittsburgh

11/19/89 Methyl­
methacrylate

Track geometry 
defects

30 0 $57,000/
$19,253
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Ixn-mou and JBftte Of 
Au-ulent

CtunmcxJn* Probable I'ausc Pdjsoiv
Evacuated

UamajCi.
1 iiiiiiuii.nl 

Way i. 
structure

Salix, LA. 
Southern Pacific

12/1/89 * Shoving movement, 
absent man on or at 
leading end of 
movement

75 0 $81,725/
$60,000

Brooks Avenue, 
NY.
Rochester Southern 
RR.

12/3/89 * Wide gage 0 0 $56,000/
$5,238

Lawrenceburg TN. 
Tennessee 
Southern RR.

12/12/89 * Transverse/ 
compound fissure in 
rail

. 40 0 $75,000/
$25,000

Addis, LA. 
Union Pacific

12/21/89 * Wide gage 
(defective or 
missing spikes or 
other rail fasteners

0 0 $22,800/
$2,000

C&M Junction 
PA.
Buffalo & 
Pittsburgh RR.

12/27/89 * Journal (roller 
bearing) 
failure from 
overheating

0 0 $65,000/
$5,342

Vanderbilt, TX. 
Union Pacific

1/8/90 Multiple
products,
incl.
hexamethyl-
enediamine,
monoethanol-
amine

Journal (roller 
bearing) 
failure from 
overheating

0 0 $409,623/
$20,000

Parkwood, AL. 
CSX Trans.

1/22/90 * Other acts of God 0 4 $508,300/
$3,000

Page, WA. 
Union Pacific

2/9/90 Methyl
alcohol

Journal (plain) 
failure from 
overheating

9 0 $434,600/
$293,914

Bardwell, TX.
Burlington
Northern

2/17/90 Sodium
chlorate

Truck bolster 
broken

15 0 $420,000/
$47,328

Ottawa, IL.
CSX Trans.

2/23/90 * Bolt hole crack or 
break in rail

0 0 $25,000/
$0

Valley, Jet., 
TX.
Union Pacific

3/15/90 Shoving movement, 
absent man on or at 
leading end of 
movement

0 0 $13,500/
$0

Gibson, TN. 
CSX Trans.

3/17/90 Styrene
Monomer

Improper train 
makeup

100 0 $301,000/
$15,000
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l̂ -tuon and 
kuliuad

Date of 
Aiciduit

CumOKKlll} nobabTv (.‘atue PBttsOBS
Evacuated

r i l l
mpin-d

namag<s.
t't{Ul])II]Ult/

Way & 
Structure

East St. Louis, 11. 
Gateway Western 
RY.

3/26/90 * Wide gage 
(defective or 
missing crossties)

0 0 $15,000/
$2,500

Oliver, GA. 
Central Of GA. 
RR.

4/20/90 Calcium
Hypochlorate

Collision with 
highway user 
at grade crossing

0 0 $112,000/
$7,500

Craigsville, PA. 
Buffalo & 
Pittsburgh RR.

4/22/90 Sodium 
hydroxide, 
Crude oil

Side bearing 
clearance improper

200 0 $569,000/
$184,000

Pedemal, NM. 
ATSF RY.

4/25/90 * Truck, stiff, 
improper lateral or 
improper swivelling

0 0 $113,600/
$45,000

Pee Dee, NC. 
CSX Trans.

4/28/90 * Object on or fouling 
track

200 0 $389,000/
$195,000

Ashland, KY. * 
CSX Trans.

5/7/90 * Head and web 
separation (within 
joint bar limits)

0 0 $61,700/
$500

EnglewoodYard,
TX.
Southern Pacific

5/15/90' * Retarder, improper 
manual operation

0 0 $30,000/
$2,400

Stockton, CA. 
Union Pacific

5/19/90 *. Switch improperly 
lined

0 0 $12,000/
$10,451

Covington, TN. 
Illinois Central 
RR.

5/24/90 * Journal (roller 
bearing) 
failure from 
overheating

1000 0 $368,000/
$60,000

Dunbar, AK. ■ 
Alaska RR.

5/28/90 Fuel oil Switch point worn 
or broken

0 0 $360,000/
$70,000

Spofford, TX. 
Southern Pacific

6/16/90 * Air hose uncoupled 
or burst

0 0 $188,200/
$75,000

Commerce City, 
CO.
Denver Rio 
Grande & Western

7/26/90 Caustic soda Brake valve 
malfunction, stuck 
brake and other 
brake components 
damaged, etc.

40 0 $15,000/
$1,000

Tucson, AZ. , 
Southern Pacific

8/5/90 Sulfuric acid Hand brake 
(including gear) 
broken or defective

50 2 $68,300/
$0

Englewood, TX. 
Southern Pacific

9/10/90 * Failure to properly 
secure engine(s)

0 0 $55,000/
$0
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lyOtJHOU sVOfX 
tit

O w e  01
A ik i iL u t

Commodity
R iJkM seJ

PtoMrle Cause I’erons
Evacuated

PStSOBJI
mjuu.d

Damage
J u iu tu m ; n ( /  

W by i i

Fontana, KS.
Burlington
Northern

9/15/90 * Cross level of track 
irregular (not at 
joints)

0 0 $284,200/
$130,573

Chidester, AR. 
Union Pacific

9/17/90 Nitric acid & 
Ammonium 
nitrate 
fertilizer

Side bearing 
clearance improper 
and truck stiff, 
improper lateral or 
improper swivelling

200 4 $159,013/
$238,976

Columbus, OH. 
CSX Trans.

9/24/90 * Transverse/compoun 
d fissure in rail

0 0 $47,200/
$5,000

St Louis, MO.
Burlington
Northern

10/2/90 A m m o n iu m
nitrate
fertilizer

Car(s) shoved out 
and left 
out of clear

0 0 $10,000/
$250

Sevier Yard, TN. 
Southern RY.

10/9/90 * Retarder did not 
slow car sufficiently

0 0 $26,000/
$0

Marshville, NC. 
CSX Trans.

10/10/90 * Washout/rain/slide/f 
Iood/snow/ice 
damage to track

0 0 $38,300/
$65,000

Lewisburg, TN. 
CSX Trans.

10/15/90 Chloroform Interaction of 
lateral/
vertical force-rock 
off

20 0 $732,000/
$14,800

McCormick, SC. 
CSX Trans.

10/19/90 Xylene & 
Toluene

Journal (roller 
bearing) 
failure from 
overheating

600 0 $358,400/
$13,000

Washington, IL. 
Toledo, Peoria & 
Western

10/20/90 Diesel Fuel Collision with 
highway user at 
grade crossing .

0 0 $650,000/
$10,000

Whiting, IN. , 
Elgin, Joliet & 
Eastern RY.

11/8/90 Corrosive
liquids

Wide gage (worn 
rail)

0 0 $8,000/
$2,000

Essex, CA. 
ATSF RY.

11/26/90 Combustible 
liquid, nos & 
Methyl-ethyl- 
ketone

Special operating 
instruction, failure 
to comply

0 0 $690,662/
$80,000

Keith, NE. 
Union Pacific

12/9/90 * Broken flange 0 0 $220,407/
$100,994

Quitman, GA. 
CSX Trans.

12/12/90 * Improper operations 
of train air brake 
system

0 0 $232,499/ 
$10,000 

* 2 reports
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Uk antra and 
Rtiiirud

Date of 
Avculuit

Commodity
Released

Itvlubh: t'aibe Persons Persons
mput-ti

L?.UtU£&, 
I'liuuim.iii- 

Way A. 
fjtwaure

Alvarado, TX. 
ATSF RY.

12/14/90 * Use of brakes and 
special operating 
instruction, failure 
to comply

0 0 $88,400/
$19,000

Broadview, MT.
Burlington
Northern

1/2/91 * Load fell from car 0 0 $176,700/
$14,600

Memphis, TN.
Burlington
Northern

1/31/91 Ammonium
nitrate
fertilizer

Knuckle broken or 
defective

0 0 $64,000/
$0

Wickliffe, KY. 
Illinois Central 
RR.

2/9/91 Petroleum oil Rigging down or 
dragging

0 0 $295,000/
$70,000

Diboll, TX. 
Southern Pacific

2/11/91 * Collision with 
highway user 
at grade crossing

30 0 $251,250/
$63,000

Navasota, TX. 
Southern Pacific

2/19/91 * Dynamic Brake, 
improper

0 0 $504,728/
$51,000

Wooldridge, MO. 
Union Pacific

2/20/91 White
phosphorous

Broken wheel flange 200 0 $485,276/
$224,311

Copperhill, TN. 
CSX Trans.

3/5/91 * Horizontal split head 0 0 $41,000/
$4,000

Sudden, CA. 
Southern Pacific

3/19/91 * Washout/rain/slide/ 
flood/snow/ice 
damage to track

0 0 $1,4000,00
0/

$150,000

Alberg, MO.
Burlington
Northern

3/29/91 Combustible
liquid

Buffing or slack 
action excessive

0 0 $489,800/
$85,400

Strang, TX. 
Southern Pacific

4/7/91 * Interaction of lateral 
/ vertical force-rock 
off

0 0 $62,100/
$22,000

Homly, OR. 
Union Pacific

4/12/91 Phosphoric • 
acid

Buffing or slack 
action excessive and 
dynamic brake, 
improper use

0 2 $379,592/
$190,865

Edgewood, IL. 
Illinois Central

4/13/91 Caustic soda Detail fracture from 
shelling or head 
check

50 0 $635,200/
$100,000

Exeter, NE.
Burlington
Northern

4/23/91 Ferrous
chloride

Journal (roller 
bearing) 
failure from 
overheating

0 0 $404,000/
$367,391

38 Forward through the 90's;



Hazardous M aterials Releases and Accidents

i-ac. mcmond 
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Mil
injured I'tiuipmcnf/

Way&
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Tascosa, TX.
Burlington
Northern

4/29/91 Methanol Detail fracture from 
shelling or head 
check

0 0 $866,700/
$98,674

Geismar, LA. 
niinois Central 
RR.

5/4/91 * Vertical split head 0 0 $128,300/
$3,500

Tulsa, OK. 
Burlington 
Northern

5/6/91 * Buffing or slack 
action excessive

0 0 $27,000/
$250

Vanderbilt, TX. 
Union Pacific

5/16/91 Liquefied 
petroleum gas

Truck components 
and roadbed settled 
or soft

0 0 $289,000/
$130,393

Englewood, TX. 
Southern Pacific

5/25/91 * Other frog, switch 
or track appliance 
causes

0 0 $14,500/
$7,000

Carrier, OK.
Burlington
Northern

5/26/91 * Journal (plain) 
failure from 
overheating

125 0 $426,600/
$81,200

Ingle, IN. 
CSX Trans.

6/12/91 Anhydrous
ammonia

Interaction of 
lateral/
vertical force-rock 
off

0 0 $131,500/
$25,750

Potomac Yard, 
VA.
R F & Potomac

6/23/91 Potassium 
hydroxide,

Worn flange 0 0 $85,400/
$6,000

Heagy, MO. 
Union Pacific

6/23/91 Corrosive
liquids

Defective snubbing 450 0 $462,724/
$0

Willbridge, OR.
Burlington
Northern

7/8/91 * Instruction to 
train/yard 
crew improper

0 0 $4,800/
$2,500

Bovina, TX. 
ATSF RY.

7/14/91 * Broken locomotive 
axle

0 0 $1,300,000/
$120,000

Dunsmuir, CA. 
Southern Pacific

7/14/91 Metam
sodium

Interaction of 
lateral/
vertical force rock- 
off

0 53 $274,280/
$5,000

Walcott, WY. 
Union Pacific

7/14/91 Naphtha Object on or fouling 
track

0 0 $355,750/
$180,000

Butler, PA. 
Buffalo & 
Pittsburg RR.

7/17/91 Methyl-
methaciylate

Side bearing 
clearance improper

100 0 $52,190/
$29,220
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K ulifstd Accident Released 1 V«h,D iLki rniuiLd Equipment/

Way&
Structure

Manchester, TX. 7/26/91 Sulfuric acid Passed couplers 0 0 $12,000/
Port Terminal RR. $0

Seacliff, CA. 7/28/91 Hydrazine, Journal (roller 300 0 $826,500/
Southern Pacific hydrated bearing) 

failure from 
overheating

$37,910

Karen, TX. 7/30/91 Methanol Train order or 0 3 $1,900,000/
Burlington timetable authority, , $35,229
Northern failure to comply

Evansville, IN-. 7/31/91 * Track profile 70 0 $46,500/
CSX Trans. improper $0

Beaver Jet., KY. 8/6/91 * Side bearing 0 0 $39,000/
CSX Trans. clearance improper $5,000

Bellefonte Yard, 8/15/91 * Truck, 0 0 $3,000/
PA. stiff,improper $200/
Nittany & Bald swivelling $30,000
Eagle cleanup

Granite City, IL. 8/18/91 * Super elevation 0 0 $40,030/
Norfolk & Western improper, excessive 

or insufficient
$0

Gilmer, TX. 8/24/91 * Dynamic brake, 16 0 $133,250/
St. Louis 
Southwestern RY.

improper use $56,000

Bucklim, MO. 8/28/91 Denatured Rigging down or 15 0 $652,000/
Burlington
Northern

alcohol dragging $178,613

Joliet, IL. 9/5/91 Phosphoric Guard rail 0 0 $19,000/
Southern Pacific acid loose/broken 

or mislocated -
$28,835

Knox,IN. 9/17/91 Molten sulfur Block signal, failure 12 3 $419,162/
Norfolk & Western to comply $0

Orchard, ED. 9/22/91 Argon Other rail and joint 0 0 $127,000/
Union Pacific bar $170,000

Weathers, AL. 10/27/91 Fluorosilicic Combination of 20 0 $35,000/
CSX Trans. acid track geometry 

violations and slight 
overspeed

$500

Capa, SD. 10/31/91 * Cross level of track 0 0 $47,500/
Dakota, Minnesota irregular (not at $16,500
& Eastern RR. ioints)
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Oil City, PA. 
Conrail

12/17/91 * Transverse/ 
compound fissure in 
rail

0 0 $9,950/
$3,000

Kenton, OH. 
Conrail

12/19/91 * Wide gage 
(defective or 
missing crossties

0 0 $8,500/
$450

Cottondale, FL. 
CSX Trans.

12/20/91 Ammonium
nitrate

Failure to properly 
secure handbrake on 
car(s)

0 0 $800,000/
$10,000

English, WA.
Burlington
Northern

12/25/91 * Journal (roller 
bearing) 
failure from 
overheating

100 2 $240,000/
$112,454

Elkhart, IN. 
Conrail

12/28/91 * Use of brakes 0 0 $27,400/
$0

Bates City, MO. 
Gateway Western

12/30/91 Flammable 
liquid, nos

Rail and joint bar 
defects

0 0 $225,000/
$11,500

Dragon, MS. 
Norfolk Southern

1/18/92 Liquefied 
petroleum gas

Other body defects, 
(car)

0 0 $113,000/
$6,250

Harwood, IN. 
CSX Trans.

3/1/92 Isopropanol Side bearing
clearance
insufficient

45 0 $306,500/
$28,000

Mullins, KY. 
CSX Trans.

3/7/92 Ammonium'
nitrate

Vandalism of on- 
track equipment, 
e.g., brakes released

0 0 $20,000/

Good Hope, LA. 
Illinois Central 
Gulf

3/14/92 Molten Sulfur Switch damaged or 
out of adjustment

0 0 $49,150/
$1,500

East Brighton, VT. 
St. Lawrence & 
Atlantic

3/14/92 Sodium
hydroxide

Broken base of rail 0 0 527,909/
$80,000

Ashland, NE.
Burlington
Northern

3/26/92 * Hand signal, failure 
to comply

0 0 $40,000/
$1,000

Whitefish, MT.
Burlington
Northern

4/17/92 * Coupling speed 
excessive

0 0 $61,500/
$1,400

Maxwell, SC. 
CSX Trans.

4/23/92 * Failure to apply 
sufficient number of 
handbrakes on carls)

0 0 $15,000/
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Avondale, LA. 
Southern Pacific

5/5/92 * Automatic brake, 
insufficient

0 i $415,487/
$15,000

Wilisland, NE. 
Union Pacific

5/18/92 Hazardous
substance,
nos

Improper train 
inspection

0 0, $279,688/
$104,500

Marceline, MO. 
ATSFRY.

5/19/92 * Car body defect 0 0 $192,895/ 
•$152,900

Pembine, WI. 
Wisconsin Central

5/20/92 Sodium
chlorate

Wide gage (due to 
defective or missing 
crossties)

0 0 $41,500/
$1,981

Rosenberg, TX. 
ATSFRY.

6/1/92 Acrylic acid Derail, failure to 
apply or remove

300 ' 0 $6,000/

Superior, WI.
Burlington
Northern

6/30/92 Flammable
liquid

Detail fracture from 
shelling or head 
check

20000 0 $253,300/
$271,000

Julliard, TX. 
ATSF RY.

7/7/92 * Improper train 
make-up at initial 
terminal

0 0 $233,080/
$13,000

Evanston, WY. 
Union Pacific

7/26/92 Petroleum
naphtha

Other coupler and 
draft system defects 
(locomotive)

0 ' 0 $424,300/
$178,224

Bosler, WY. 
Union Pacific

8/8/92 Corrosive
liquid

Improperly loaded 
car

0 0 $182,400/
$105,000

Brooklyn, WV. 
CSX Trans.

8/25/92 * Failure to apply 
sufficient number of 
handbrakes on car(s)

0 0 $12,000/

Towanda, PA. 
Conrail

9/13/92 * Interaction of 
lateral/vertical 
forces

0 0 $73,500/
$9,231

Omar, WV. 
CSX Trans.

10/7/92 * Derail, failure to 
apply or remove

0 0 $11,000/

Mattawamkeag,
ME.
Springfield
Terminal

10/7/92 Sodium
chlorate

Load shifted 0 0 $96,714/
$4,546

Lucerne, WY.
Burlington
Northern

10/16/92 Methanol Transverse/ 
compound fissure in 
rail

35 0 $90,000/
$25,000

Alden Bridge, LA. 
St. Louis 
Southwestern

11/5/92 * Detail fracture from 
shelling or head 
check in rail

0 0 $899,363/
$150,000
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Idafalls, ID. 
Union Pacific

11/19/92 Diesel fuel Damaged wheel 
flange

0 0 $3,000/
$45,000

Hybart, AL.
Burlington
Northern

12/1/92 * Highway user 
inattentiveness

50 3 $221,500/
$23,400

Strang, TX. 
Southern Pacific

12/7/92 • Failure to apply 
hand brakes on 
car(s)

0 0 $10,000/

Enampa, ID. 
Union Pacific

12/15/92 Ethyl
aciylate,
inhibited

Improper train 
make-up

0 1 $67,000

As can be seen from the preceding chart, the causes of train 
accidents involving hazardous materials releases vary from year to 
year. From the data, no single area emerges on which FRA could 
concentrate its efforts to further reduce this type of accident. 
Instead, continued vigorous enforcement and refinement of all of 
FRA's regulations are necessary to help reduce train accidents 
generally.
Significant Rail A ccidents Involving Hazardous M aterials:

In order to provide more context for the discussion of the safety 
record for the transportation by railroad of hazardous materials, this 
section  summarizes the key facts about a number of significant 
accidents shown in summary fashion in the preceding chart. The 
accidents chosen for this portion of the report are all those between 
1989-1992 on which both FRA and the National Transportation 
Safety Board conducted investigations. Nine accidents met the 
criterion during the four-year period.
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■  February 2, 1989: M ontana Rail Link, Helena, M ontana
Summary: On February 2, 1989, a cut of 49 cars (part of BN 

Extra 8061 West) standing on the main track rolled free while the 
locomotive consist was being changed. The free rolling cars collided 
with a 3 locomotive helper assignment, derailing 1 locomotive and 15 
cars. One of the derailed cars, GATX 14247, was a tank car load of 
hydrogen peroxide, a strong oxidizing agent; it ruptured and the 
hydrogen peroxide mixed with spilling diesel fuel, causing fires and 
explosions.

Facts: BN train Extra 8061 West, consisting of 3 locomotives, 
3 additional locomotives (as Helper Assignm ent No. 2), and 49 cars, 
departed Helena at 3:25 a.m. en route to Missoula, Montana. Shortly 
after leaving Helena, the lead locomotive, MRL 208, became 
uninhabitable because the cab heaters failed. The crew obtained 
permission from the dispatcher to move the road locomotive consist 
ahead of the helper locomotive consist at the Austin siding (13 m iles 
west of Helena). The helper crew uncoupled the helper locomotives 
from the road locomotives and operated them over the west switch 
and then backed into the siding. A member of the crew turned the 
angle cock behind the rear locomotive and then turned the angle cock 
ahead of the first car of the cut of 49 cars, thus attempting to 
preserve the air brake setting on the cars. He then uncoupled the 
road locomotives from the standing train of 49 cars and the engineer 
operated them forward over the west switch and then backed into the 
siding to couple to the helper locomotives.

While the crews were coupling the hoses to rejoin the 2 groups 
of locomotives, the 49 cars that were left standing on the main track 
rolled free in an eastwardly direction toward Helena. The crews 
realized almost immediately what had happened and they attempted 
to pursue the runaway cut of cars while, at the same time, calling the
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MRL dispatcher on the radio to report that they were attempting to 
catch the runaways heading down the m ountain. They also 
attempted to notify the BN dispatcher but could not, and the MRL 
dispatcher contacted him  by phone.

The runaway cars continued down the m ountain grade, 
reaching speeds estimated at 70 mph, slowing on an upgrade as they 
approached the eventual accident site to 20-25 mph.

The BN dispatcher tried to divert the cut of cars to the No. 1 
main at Tobin, but electrical problems prevented him from doing so. 
In the meantime, the crew of Helper Assignment No. 1, called to assist 
another w est bound train, was stopped on the tracks and its crew 
was in the process of changing operating ends of the three locomotive 
consist.

At approximately 4:30 a.m., the runaway cars struck Helper 
Assignment No. 1 at about 20 mph, pushing the locomotives 300 feet 
eastward, overriding the control compartment of the unoccupied w est 
locomotive, and slightly injuring the two crew members. Fifteen of 
the 49 cars derailed, including GATX 14247, a tank car load of 
hydrogen peroxide. The tank car ruptured, spilling its cargo, and 
allowing the hydrogen peroxide to mix with spilled diesel fuel from the 
locomotives. The fires and explosions that resulted damaged a main 
electrical power line serving Helena, causing an electrical outage. 
About 3500 persons were evacuated within a three-quarter of a mile 
radius of the derailment, starting at 5 a.m.

Later, at 1:30 p.m., the size of the evacuation was reduced and 
finally, at 10 a.m. on February 3, it was canceled. A total of 17 
people were injured and there was damage to track, structures, 
signals, and equipment amounting to $919,000. Private property 
damage, including damage to a private college and other private 
property, was estim ated at $3.1 million.
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Probable cause: The failure of the crew of Extra BN 8061 to 
apply a sufficient number of handbrakes on the cars left standing 
without being attached to locomotives.
■  February 20, 1989: Soo Line, Bordulac, North Dakota

Summary: On February 20, 1989, Soo Line freight train Extra 
4514 East, consisting of 3 locomotives and 75 cars, hit a broken rail 
at 40 mph and derailed 2 locomotives and 26 cars. Ten of the 
derailed cars, the 10th through the 19th cars from the locomotives, 
contained hazardous materials and three of them, loaded with 
anhydrous ammonia, were punctured or ruptured.

Facts: After an air brake test, Extra 4514 departed Harvey, 
North Dakota, at 6:50 a.m. and had an uneventful trip for the first 53 
m iles. As the train approached the accident site, at about 40 mph* 
the crew heard unusual sounds coming from the underside of the 
locomotive and felt an abnormal ride as the train moved over the east 
turnout at Bordulac, North Dakota. The rear brakeman, riding in the 
second locomotive, stated that, when the locomotive passed over the 
turnout he looked back and saw the third locomotive and a flatcar 
derail. Very soon thereafter, the train went into an emergency brake 
application.

The derailment forces were high enough that three tank cars of 
anhydrous ammonia suffered punctures and released their contents 
into the atmosphere. A vapor cloud formed and drifted away from the 
derailment site to the north east. Tank car GATX 93336 lost its 
entire load (158,180 pounds) after it ruptured and separated into two 
sections. The largest section catapulted over a county road and into 
an open field 235 feet to the south of the track. Tank car PROX 
81180 lost its entire cargo (158,462 pounds) through an "A-end18"

18 For convenience, railroad freight cars are described in terms that, in 
many cases, have their roots in history. Because freight cars have a handbrake

(continued...)
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seam  weld that was tom  open and tank car GATX 49230 lost 
approximately 60 percent (127,358 pounds) of its anhydrous 
ammonia when the coupler assem bly of another car punctured a 
hole, 3'X 3', into the side of its tank shell near the top of the car. 
Another tank car, GATX 88179, was suspected to be leaking at the 
gauging device and lost about 6,000 pounds of another hazardous 
material.

The anhydrous ammonia vapor cloud covered an area 
approximately 1 -1 /2  miles wide and it drifted in a northeasterly 
direction. Emergency response personnel notified and advised 
approximately 50 farm residences to evacuate the area in the path of 
the plume for a distance of 35 miles. Several small communities near 
the path of the plume were also alerted but did not require 
evacuation. The occupants of each of the residence that had been  
evacuated were allowed to return as soon as the vapor cloud had 
dissipated  or moved through the area. The evacuation order was 
lifted at 1:30 p.m. on the day of the accident.

The engineer and conductor received injuries as a result of the 
derailm ent and two farm residents suffered injuries from inhaling 
anhydrous ammonia fumes. Damages to track, structures, signals, 
and equipm ent amounted to $661,003.

The ground adjacent to the derailment site was contaminated 
with anhydrous ammonia and 1,000 gallons of diesel fuel that had 
leaked from a punctured fuel tank of Soo Line locomotive 4510. 
Seventy-five truck loads of top soil, "contaminated" with anhydrous 
ammonia, were hauled to nearby farm fields and spread as fertilizer. 
A total of 117 truck loads of soil contaminated with diesel fuel and 
other debris from the derailment were removed from the site and 18

18(...continued)
control wheel at one end, that end has come to be called the "B-end," or brake 
end; the other end came to be known as the "A-end."
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disposed of in an approved landfill. Some of the anhydrous ammonia 
that was spilled is suspected to have seeped into an underground 
aquifer near the derailment site. The amount of contamination to the 
aquifer has been determined to be slight and is not considered a 
major problem. The water supplied to area residents for human 
consum ption was taken from a source that would not be affected. 
The state of North Dakota and the railroad plan to monitor the 
aquifer to determine if further action will be required.

Probable cause: A broken rail with a vertical split head.
■  February 26, 1989: CSX Transportation, Akron, Ohio.

Summary: On February 26, 1989, CSX freight train No.
6124N, consisting of 4 locomotives, 49 cars, and a caboose, derailed 
at 43 mph. Nine of the 21 derailed cars contained Butane, a 
flammable gas; two butane cars were punctured and caught fire. The 
area within a one-half-mile radius was evacuated.

Facts: The train departed Willard, Ohio, at 5:10 p.m. headed 
eastward toward Akron. The train stopped at Sterling, Ohio, for a 
stop signal, then proceeded to Easton, Ohio after the signal displayed 
a "clear" aspect. Cars were switched at Easton and at Warwick, Ohio, 
and the required brake test was performed after both stops. After 
Warwick, the train entered the Consolidated Rail Corporation's Akron 
Branch right-of-way, moving northward on Main track No. 1 (Milepost 
27.2). The train continued past audible dragging equipment detectors 
at Milepost 23 and Milepost 16.7 with no exceptions noted.19

At about 7:25 p.m., the train was approaching Milepost 16.1 on 
.73 percent descending grade on a 1-degree 30-m inute curve at a 
speed of 43 mph when the crew felt and noted an undesired

19 Mileposts on this branch count down when traveling northward as CSX 
6124N was.
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emergency brake application. The undesired emergency occurred 
because the train had separated and derailed about 500 feet south 
of Milepost 16.

Two of the nine hazardous material cars involved in the 
derailment ruptured, resulting in a major fire and evacuation of the 
area for a one-half-mile radius. There were no reported injuries; 
however, 1,750 people were evacuated. The Akron Police 
Department, Fire Department, and Emergency Response Unit arrived 
w ithin m inutes of the derailment, with the first units on scene 
beginning at 7:26 p.m.

Total damages to track, structures, signals, and equipment 
exceeded $500,000. Investigation revealed no residual environmental 
damage. A neighboring B. F. Goodrich Chemical Company plant 
sustained fire damage to its building and outside storage area.

Probable cause: Inadequate rebuild and quality control
procedures of the Northern Rail Car Corporation car repair facility 
and the inadequate inspections of car WSOR 501003 (a covered 
hopped car) by designated car inspectors permitted the car to enter 
and continue in service with excessive gib clearance and out-of-lim its 
side bearing clearance.
■  April 23, 1989: Belt Railway Company, Bedford Park,

Illinois.
Summary: On April 23, 1989, at approximately 6:05 a.m ., two 

covered hopper cars loaded with sand, traveling too fast for a smooth 
coupling, emerged from a hump yard group retarder, struck a 
standing empty hopper car and propelled it into DOWX 3354, a 
loaded tank car of butadiene. The butadiene car was punctured and 
its spilling contents caught fire. The fireball rose as high as 400 feet
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and damaged or destroyed the track and 13 freight cars in the 
immediate area.

Facts: Tank car DOWX 3354, loaded with butadiene, was 
switched over the hump; through the No. 2 main retarder, and on to 
Track 45 of the Belt Railway Company of Chicago's Clearing Yard at 
about 5:47 a.m. on April 23, 1989. Shortly thereafter, empty covered 
hopper car CABX 350084 was also "humped" onto the sam e track, 
but the two cars (DOWX 3354 and CABX 350084) did not couple.

At 6:02 a.m., tank car ACFX 82591 was hump switched and 
passed through the Number 2 main retarder on its way to Track 55. 
ACFX 82591 was loaded with tallow, an animal oil/grease by product 
of the meat packing industry. There was an accum ulation of tallow  
on the exterior of the tank car and on its wheels, so that, when it 
passed through the master retarder, grease from its wheels got onto 
the retarder brake shoes, rendering them less effective than they were 
designed to be. Grease also coated the group retarder shoes for Track 
55, leaving the group retarder that served Track 45 uncontaminated.

Special handling requirements are issued by the railroad's 
operating department to avoid contaminating the retarder brake 
shoes. Standing instructions require carmen to notify (by yard 
telephone) the hump yardmaster and the yard office clerk when the 
retarder brakes have been contaminated. On this occasion, the 
system failed because the carmen did not call the hump yardmaster. 
In an interview during the investigation of the accident, they said that 
the hump yardmasters historically refuse to accept this information 
and instruct the carmen to give it to the yard clerk. One of the hump 
yard carmen did notify the yard office clerk that tank car ACFX 
82591 had greasy wheels and was bad ordered because of a defective 
handbrake.
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Another problem surfaced when the computerized switch list 
printout was reviewed. A clerk had entered both the bad order 
(defective handbrake) notation and the greasy wheel notation, but the 
computer would only accept one notation and the greasy wheel notice 
did not print when the computer generated the hump switch list.

At 6:05 a.m ., two covered hopper cars, BN 441553 and BN 
431118, loaded with sand, were sent over the hump together and 
down towards Track 45. The cars passed through the Number 2 
master retarder with their speed essentially unchecked because of the 
tallow on the retarder brake shoes. The cars then passed through the 
group retarder serving Track 45; this retarder was able to slow the 
cars, but because of their combined loaded weight, could not 
adequately reduce their speed. The covered hoppers exited the group 
retarder at approximately 17 mph, moved about 1800 feet, and 
impacted standing empty covered hopper CABX 350084. The impact 
thrust the distant end of the covered hopper upward, towards the 
head of the tank car DOWX 3354, and the hopper car coupler 
punctured the head shield and the tank head about one-third up 
from the bottom of the tank.20

A massive leak of butadiene was immediately followed by a fire 
large enough that the fireball reached an altitude of 400 feet. The 
track and 13 freight cars in the immediate area were damaged or 
destroyed by fire. There were no injuries or evacuation, m ost likely 
because Clearing Yard is in an industrial district.

The Bedford Park Fire Department and Illinois Emergency 
Services responded within minutes of each other (6:15 a.m. and 6:35
a.m ., respectively) and stabilized the situation. Damage to track, 
structures, signals, and equipment amounted to $280,600. Lading 
damage w as $636,000.

20 The head protection system on DOWX 3354 complied with the 
requirements at 49 CFR § 179.100-23.
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Probable cause: Overspeed impact resulting from tallow
contamination of the brake shoes on hump retarder number 2.
■  July 22, 1989: CSX Transportation, Freeland, M ichigan.

Summary: On July 22, 1989 at 11:20 a.m ., CSX freight train 
No. R-331-22, consisting of 2 locomotives and 32 cars and traveling 
approximately 14 m iles per hour, derailed 14 cars while moving 
southward in the vicinity of Freeland, Michigan. Six of the 14 cars 
were tank cars containing a variety of hazardous materials, including 
styrene monomer, acrylonitrile, acrylic acid, petroleum naphtha, and 
various flammable liquids and corrosive materials. The chemical fire 
that started almost immediately following the derailment lasted 6 
days.

Facts: CSX freight train number R -331-22 received an initial 
terminal brake test and departed Port Huron, Michigan, for Midland 
at 5:45 a.m. on July 22, 1989. West of Port Huron, the train 
experienced an undesired emergency brake application; the 
conductor and the brakeman found that the air hose between the 
18th and 19th cars had broken and separated. After the crew 
replaced the hose, the train continued en route, entering CSX 
trackage at North Kearsley, headed for Flint.

At Flint, the crew set out 14 cars and picked up an additional 
23 cars, including ATSF 90005, a heavy-capacity, depressed-center 
flat car with 8 trucks (16 wheels), loaded With a heat recovery steam  
generator module. An intermediate brake test was performed and the 
tram departed Flint at 9:45 am . As the train approached and passed  
Freeland, it was traveling about 37 m iles per hour with the throttle 
set in run 8. The train crew members stated that they felt a "slight 
lurch or tug" followed by an emergency application of the air brakes. 
After the derailing train came to a halt and the fires started, the 
conductor sent an emergency radio m essage to the CSX dispatcher
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and then, with the brakeman, went from house to house advising 
residents to leave the area at once. At the sam e time, the engineer 
was alerting m otorists on the adjacent Highway 47.

Emergency response personnel from several departments began 
arriving on the scene at about 11:30 a.m., within about 10 m inutes 
of the accident. Next, a command post was established and included 
public agencies as well as emergency responders from the hazardous 
m aterials response teams at Dow Chemical, Dow Coming 
Corporation, and Rohm and Haas. The chemical fire lasted for 
approximately 6 days and the evacuation order affecting about 1,000 
people w as finally lifted on July 29, 1989, at 8:56 p.m.

Dam ages amounted to $1.3 million in lading, $1.2 million in 
wreck clearing, $1 million in environmental cleanup, $390,000 to 
equipment, and $19,000 to track. One nearby residence was 
destroyed by the fire.

Probable cause: While the single, exact cause of a complex 
derailm ent like Freeland is hard to state in a single sentence, the 
experts have concluded that a combination of factors resulted in 
wheel lift and the subsequent derailment of ATSF 90005, the heavy 
duty flatcar. Inadequate car inspection by ATSF and CSX, combined 
with track conditions that were less than ideal, were contributing 
factors.
■  Ju ly  14, 1991: Southern Pacific, Dunsm uir, California.

Summary: On July 14, 1991, at approximately 9:40 p.m., 
Southern Pacific train Extra 9693, made up of 4 locomotives and 97 
cars, moving upgrade and around curves at 10 miles per hour, 
derailed 1 locomotive and 7 cars. The fifth car to derail was loaded 
with metam sodium, an agricultural insecticide; the tank shell
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sustained three punctures and m ost of the product was lost in to the 
Sacramento River.

Facts: Southern Pacific Extra R-9693 was operating on 136- 
pound continuous welded rail in a m ountainous area. The 
derailm ent occurred at the w est end of a 14° right hand curve. 
Approaching the accident area, the grade was 2 .2 percent ascending, 
compensated by a .93 percent grade through the curve. The 
maximum authorized speed is 20 mph; the train was operating at 
about half that.

Tank car GATX 19764, a Class DOT Specification 111A100W1 
tank car, was the fifth car to derail; it fell 30 feet from the bridge and 
came to rest in the Sacramento River. The car held ju st under
200,000 pounds of metam sodium .21 The impact the tank 
experienced during the accident resulted in two breaches in the tank 
shell located on the "A" end and a third one located on the bottom, 
approximately one third the distance from the "A" end. After the 
derailment, the tank car was found partially submerged and upside 
down with the manway and safety relief valve assem bly completely 
submerged and stuck in the mud on the river bottom. In addition to 
the punctures, the tank manway cover and bolts were damaged, 
resulting in the loss of additional commodity.

Following the accident, the Shasta County Sheriffs Department 
issued  an advisory to the general public in the accident area that 
amounted to a voluntary evacuation. Traffic proceeding on California 
Interstate 5 was detoured by the California Highway Patrol for a brief 
period of time the day after the accident. There were no fatalities as

21 Metam sodium was not regulated as a hazardous material at the time of 
the derailment. Soon thereafter, however, RSPA completed work implementing a 
maritime treaty; metam sodium, in common with many other chemicals, became 
regulated as a Marine Pollutant. As defined at 49 CFR § 171.8: "Marine 
Pollutant" means a hazardous material which is listed in appendix B to § 172.101 
of this subchapter ....
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a result of the accident. Five persons claimed injuries requiring them  
to be admitted to local hospitals for treatment and observation. In 
addition, there were 848 visits to medical professionals recorded for 
the 706 people affected by the spill. While the short-term effect on 
the Sacramento River above Lake Shasta was devastating, metam  
sodium is not a persistent chemical and the animal and plant life in 
the riVer began restoring itself within a matter of weeks. Restoration 
of the lost tourist and fisherman trade will take longer.

Probable cause: Excessive lateral in-train forces as a result of 
high trailing tonnage behind a long, empty car coupled to a short car 
near the front end of the train which was moving through a 14s right 
hand curve on an ascending grade.
■  Ju ly 28, 1991: Southern Pacific, Seacliff, California.

Sum m ary: On July 28, 1991, at approximately 12:10 p.m., 
Southern Pacific Transportation symbol freight train 1 LABAF-28, 
consisting of 3 locomotives and 39 cars, moving westward near 
Seacliff, California, at approximately 56 mph, derailed 14 cars. 
Among the cars off the track was an intermodal flat car carrying a 
container loaded with 76 drums of hydrazine, aqueous solution, a 
corrosive material. About 440 gallons of the product was lost and 
authorities ordered an evacuation of about 300 hom es near the 
derailment area.

Facts: The derailment occurred at m ilepost 388.6 of Southern 
Pacific's Santa Barbara district, Los Angeles Division, near the small 
community of Sea Cliff after an uneventful trip to that point. Flat ear 
TTWX 991891 was the 23rd car from the engine and carried a load 
of two containers. One of them, GSTU 390062, contained 76, 55 
gallon drums of hydrazine, aqueous solution, a corrosive material. 
The container w as ripped open in the derailment, and 23 drums of
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hydrazine were damaged and subsequently released about 440 
gallons of their contents.

Shortly after the accident, the Ventura County Fire Department 
and California Highway Patrol responded, obtained the necessary 
information regarding the commodity, and initiated an evacuation 
that ultimately involved approximately 300 residences near the 
derailment area. In addition, the California Highway Patrol shut 
down about 15 m iles of Interstate Route 101.

There were no reported injuries and, on July 29, 1991, at 
around 2:30 p.m., the Fire Department's Hazardous Materials Team 
began to neutralize the spill by spraying a solution of 8 to 10 percent 
calcium hydrochloride mixed with water on the spill.

On July 31, 1991, at 4 a.m., the Unified Command lowered the 
status of the accident site to level "D," which finally allowed 
investigative agencies to enter the accident area. The SP conducted 
cleanup operations on July 31, 1991 and the evacuation was lifted on 
August 1, 1991,

Probable cause: A burned off (failed) roller bearing journal on 
the trailing truck of flat car WTTX 157103.
■  January 18, 1992: Norfolk Southern, Dragon, M ississippi.

Summary: On January 18, 1992, at 12:40 p.m., Alabama 
Great Southern (AGS) freight train Extra 9018 North, consisting of 4 
locomotives, 84 cars, and no caboose, was pulling out of the siding 
at Dragon, M ississippi, when tank car CONX 9101, transporting a 
load of liquefied petroleum gas, experienced a sudden, total shell 
failure, losing its entire contents.
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Facts: On January 18, 1992, the crew members of Extra 9018  
North went on duty at 7:30 a.m. at New Orleans, LA. The crew 
consisted  of an engineer, conductor, and brakeman. They had 
received the required rest according to the Hours of Service Act prior 
to goirig on duty and were transported by taxi to Dragon Yard, 
arriving at 10:30 a.m. They set to work making up a train by first 
switching the three locomotives around so that the locomotive in the 
lead would be equipped to communicate with the end of train device. 
The train was then assembled from cars on three tracks.

Extra 9018 North departed Dragon Yard through the crossover 
to a siding north of the Mobile crossing. As the train proceeded 
through the crossing, the dispatcher advised the crew that they 
would have to wait in the siding until southbound Train 221 passed. 
A portion of the waiting train was uncoupled to clear the Enterprise 
grade crossing so that automobile and truck traffic could u se the 
crossing while Extra 9018 was waiting for the southbound train to 
pass. During this process, the brakeman found a hand brake applied 
on one of the cars and he walked from the crossing to the rear of the 
train inspecting for hand brakes. The conductor walked from the 
crossing to the front of the train, inspecting for hand brakes that had 
not been released. Neither crew member noticed any odor or 
anything unusual.

Once the southbound train passed and Extra 9018 received a 
clear signal indication, they proceeded through the north siding 
spring switch to the main track. The engineer stopped the train at a 
grade crossing to pick up the crew members who had been oh the 
ground inspecting it and the train then proceeded slowly towards the 
main track. As the second locomotive reached the grade crossing, the 
air brakes applied in emergency. A carman, located on the ea:st side 
of the train, saw a large white cloud in the vicinity of the Enterprise 
grade crossing. The white cloud covered both sides of the train and 
eventually moved westward above the trees. Moments later, the
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cloud turned into a flash that lasted several seconds. The crew 
notified the dispatcher and the dispatcher instructed the crew to 
uncouple the locomotives from the train and move a safe distance 
away from the site.

Further investigation by the carman revealed that a local 
storage and distributing company was on fire and three cars were 
derailed in the siding. The 72nd car in the train, CONX 9101, had 
separated and was derailed at about a 130s angle to the track 
structure and was leaning southward at about a 110s angle.

Damage to equipment amounted to $113,000, track $750, and 
signals $5500, for a total of $119,000.

Because of the sudden and catastrophic failure of tank car 
CONX 9101, an indepth investigation began to learn why the car had 
come apart. CONX 9101 was a Specification DOT 112J340W  tank 
car of stub sill design, 32,878 gallons in capacity tank car and, on 
the day of the accident, was loaded with 30,195 gallons of liquefied 
petroleum gas. The car was designed and built by General American 
Transportation Corporation in 1965 as a "dual diameter" tank car, 
larger in the midsection than at the ends over the trucks. (Thus, the 
"dual diameter" description.) The car was 1 of 34 built on the same 
Certificate of Construction. Conversion from an "A" specification to
a "J" took place in 1979 and involved application of half-head shields,22thermal protection, and a jacket.

Probable cause: Failure occurred when the tank separated in 
the heat-affected zone of the weld joining the large diameter section 22

22 DOT type 112 tank cars with an "A" designation are not required to have 
head protection systems, insulation, jacketing, or thermal protection. Cars with a 
"J" descriptor have head protection and thermal protection. Unless the thermal 
protection is one of the approved spray-on systems, the cars will have an 11-gauge 
metal jacket to hold the thermal protection system.
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with the sloped, transition sheet at the "A" end of the tank. The 
preliminary examination of the circumferential break disclosed a 
discolored crescent region, typically indicative of a large preexisting 
crack. In this case, the crack was about 21 inches long and centered 
at the bottom  centerline of the tank. It began along the inside 
diam eter surface of the tank at the weld/transition sheet junction. 
At its deepest point, the crack had extended through 95 percent of 
the tank wall thickness before eventual separation. Metallurgical 
exam ination by the NTSB's materials laboratory showed that the 
crack fracture surface was extensively oxidized, thus indicating a 
crack with long-term exposure to the atmosphere. Oxidization was 
so extensive that the original fracture surfaces were obliterated.

Several cars built on the sam e certificate of construction were 
examined and found to have similar Cracking. As a result, FRA 
issued an emergency order calling for the rapid inspection of all dual 
diam eter tank cars.23 That program has now finished and has 
verified that the systemic problem of cracking in the transition sheet 
is limited to one car design.
■  June 30, 1992: Burlington Northern, Superior, W isconsin.

Sum m ary: On June 30, 1992, at 2:40 a.m ., Burlington
Northern Train 01-142-30, consisting of 3 locomotives and 57 cars, 
(54 loads and 3 empties) moving approximately 35 mph, derailed 14 
cars, the 27th through the 40th. Three tank cars derailed, and one 
of them, GLNX 3017, fell from a trestle into the Nemadji River, almost 
100 feet below. GLNX 3017 was loaded with a flammable liquid, did 
not survive the fall into the river, and lost its entire contents. 
Atmospheric conditions combined with the chemical fumes forced the 
evacuation, eventually, of nearly 20,000 persons along the M innesota 
/  W isconsin border.

FRA Emergency Order No. 16, 57 FR 11900, April 7, 1992.
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Facts: The day of the accident, a  crew consisting of conductor, 
engineer, and two brakemen went on duty a 1 a.m ., on June 30  
1992, at BN 28th Street yard, Superior, W isconsin. They were 
properly rested in accordance with the Federal Hours of Service Act.

The train departed Duluth, Winnipeg, and Pacific yard in Superior 
at 2:15 a.m. and, as it approached the bridge, the engineer reduced 
the speed of his train and later stated that he felt a "jog" 
approximately one-eighth mile prior to the bridge. Very soon  
afterwards, at about 2:40 a.m., the train experienced an undesired  
emergency brake application as the lead locomotive crossed onto the 
bridge structure. The lead locomotive stopped between the w est end 
of the bridge and the road crossing beyond. The brakemen walked 
back to inspect the train, observed railroad cars down in the ravine, 
and detected a chemical odor. The BN 28th street yardmaster was 
notified.

Further investigation by the crew revealed that 4 cars had 
fallen from the trestle into the ravine 97 feet below. One of them, 
GLNX 3017, a tank car loaded with a flammable liquid, nos, aromatic 
concentrates, benzene dicyclopentadiene, released approximately
21,000 gallons into the Nemadji River.24

Once apprised of a hazardous m aterials release, the Douglas 
County Sheriff ordered an evacuation of the immediate area. As the 
product reached the mouth of the river it formed a gaseous cloud 
which migrated slowly through the Superior/D uluth region before 
dissipating. The initial evacuation included an area within a one-half 
mile radius, but ultimately affected approximately 20,000 persons in 
Douglas County, W isconsin, and St. Louis County, M innesota. At

Hazardous Materials Releases amp Accidents___________________________________

24 According to its movement waybill, GLNX 3017 was loaded with 
"aromatic concentrates, benzene dicyclopentadiene." Two other tank cars were 
also in the derailment but they lost no lading: GLNX 161, a load of liquefied 
petroleum gas and GLNX 3411, a load of butadiene.
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6 p.m., on July 3, 1992, all residents were notified they could return 
to their hom es.

Area hospitals reported that a total of 103 persons came in 
complaining of headache, dizziness, and bronchial irritation resulting 
from their exposure to the chemical fumes. Damage to track, 
structures, signals, and equipment totaled $524,300. Significant 
numbers of fish were killed.

Probable cause: Neither FRA nor the NTSB has released a final 
statem ent on the cause of this derailment, however FRA has 
proceeded on the basis that the accident was caused by a broken rail 
and had conducted a review of the BN internal rail flaw detection 
program. As th is report was being written, FRA had extended the 
review to other carriers.
Hazardous M aterials R eleases Due to Rail Transportation 
Incidents:

As previously noted, RSPA's data on hazardous materials 
releases are not lim ited to train accidents. They count all releases, 
including those from cars not involved in train accidents and, in fact, 
releases from cars that are standing still. The July 1993 release of 
hazardous m aterials in Richmond, California, was such a release. 25

25 RSPA's accident reporting regulations, at 49 CFR § 171.16, state:
Each carrier who transports hazardous materials shall report in writing,
..., on DOT Form F 5800.1 (Rev.6/89) to the Department within 30 days of 
the date of discovery, each incident that occurs during the course of 
transportation (including loading, unloading, and temporary storage) in 
which ... there has been an unintentional release of hazardous materials 
from a package (including a tank) or any quantity of hazardous waste has 
been discharged during transportation. Certain incidents, involving 
fatalities, injuries, more than $50,000 in damage, evacuations, blocking a 
transportation artery or a flight pattern, must reported immediately and 
followed up with a more detailed, written report.
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There, the tank car was being prepared for unloading on the property 
of a chemical company when its contents began to escape from the 
safety vent.26 The result was a m assive evacuation and great 
inconvenience to many people in the San Francisco Bay Area. FRA 
believes that the release was caused when the fuming sulfuric acid 
in the car was heated beyond its optimum unloading temperature. 
Thermal expansion of the liquid raised internal pressures beyond the 
setting of the safety vent and it opened (thus performing its intended 
function). Tank car unloading procedures are the subject of a 
regulatory proceeding now in development at RSPA.

The overwhelming majority of the railroad-related incidents 
reported to RSPA are releases of small quantities of hazardous 
materials due to the improper securement of a tank car by the 
shipper.27 Of course, given the dangers posed by any release of a 
dangerous chemical, even a release unrelated to a train accident can 
result in severe consequences, as the Richmond, California, incident 
demonstrates. The next table summarizes the incident release data 
since 1989.

26 Safety valves and safety vents are installed on tank cars to prevent 
internal pressures from exceeding design parameters, with the consequent risk of 
sudden, catastrophic failure of the tank. Because safety valves will reclose after 
the excess pressure has escaped, they are the preferred, and most common of the 
safety devices. Safety vents use a disc with a specified pressure rating to retain 
the cargo in the tank car until the internal pressure exceeds the "burst" strength 
of the disc. After the venting, the disc must be replaced for the car to be fully 
secured. Safety vents are necessary on cars transporting materials that 
deteriorate or clog valves but, as valve design and materials technology have 
advanced, more and more former vent-equipped cars can be given safety valves. 
The relevant regulations are at 49 CFR § 179.200-18.

27 Also called "Offerors," shippers offer hazardous materials for 
transportation and are responsible for properly securing the chemical inside the 
packaging.
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In c id en ts  Invo lv in g  a  R elease o f  H azardous M ater ia ls  F rom  a  R a ilro a d  Car, 1989-1992

Year Incidents 
with HM 
Release

Incidents Meeting 
FRA Accident 

Threshold / Percent

Package
Failures
(#/%)

Damage Total, 
Including Cleanup 

(Millions)
1989 1193 56 /5 % 268 / 20% $10.6
1990 1275 3 6 /3 % 391 / 31% $11.9
1991 1152 4 7 /4 % 385 / 33% $8.5
1992 1128 2 7 /2 % 345 / 31% $7.3

The hazardous materials releases represented in this table occurred 
on 32 different railroads, in 41 different states. Carriers reporting the 
most incidents include Union Pacific, Burlington Northern, Southern 
Pacific, and CSX but the raw numbers do not necessarily reflect on 
the safety performance of these, or any other, specific carriers. 
Hazardous materials releases in nonaccident situations m ost often 
happen because someone fails to tighten the valves or other closures 
on a tank car securely. And, almost always, the leaking fitting is on 
a part of the car last accessed by an employee of a shipper.

Since 1975, the Association of American Railroads’ (AAR) 
Bureau of Explosives has maintained its own data base for railroad 
incidents involving hazardous materials. Using information 
developed from the reports filed with FRA and RSPA, augmented by 
information from Bureau of Explosives inspectors, railroad officials, 
and CHEMTREC,28 the Bureau attempts to pinpoint the specific 
fitting on the tank car that leaked. The table below is a compilation 
of data by the AAR/Bureau of Explosives; following the table is a brief 
explanation of technical terms.

28 CHEMTREC, the Chemical Transportation Emergency Center, is a 24- 
hour chemical information emergency response service provided by the Chemical 
Manufacturers Association.
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Locations of Tank Car Leaks29
1989-1992

YEAR

SAFETY 
VALVE / 

SAFETY VENT

BOTTOM
FITTINGS

MANWAY LIQUID
LINE

OTHER
TOP

FITTINGS

SHELL OR 
HEAD

1989 , 91 / 336 172 323 126 120 39

1990 79 / 388 152 362 141 144 .34

'1991 56 / 334 139 253 97 98 21

1992 51 / 369 141 285 105 116 31

Safety Valve /  Safety Vent: Together, these fittings are known 
as safety relief devices. They relieve excess pressure within the tank  
car. Safety valves reseat, or close, themselves; when safety vents 
open, it is through a single-use bursting disc that m ust then be 
replaced. In either case, a release of internal pressure is the intended  
result, to reduce the possibility that the tank will rip open from over 
pressure.

Bottom Fittings: These fittings, as the name im plies, are
located on the bottom of the car and are part of a system  that 
typically relies on gravity to unload the cargo. The m ost common 
failure here is the simple failure of not sufficiently tightening the 
valve or valve closure.

Manway: A manway is an opening in the top of a tank car that 
permits access to the interior of the car in much the sam e way that 
a sewer cover permits access to pipes and conduits below the street. 
Leaks coming from the manway are generally the result of improper 
gasket fit or improper tightening. 29

29 The totals for individual rows in this table may be greater than the total 
number of incidents reported in the previous table because some tank cars have 
multiple leaks.
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Liquid Line: One of the "top fittings," the liquid line, is capped 
by a two-inch (in diameter) valve located on top of the tank car and 
is used for loading and unloading liquid materials. Top fittings are 
especially useful for gases and relatively light density liquids. Leaks 
from these valves can occur through deterioration of the various valve 
gaskets or of the valve seat or because it is not tightened properly. 
Modem liquid line valves are designed so that they can be easily 
repaired in the field. In common with other fittings, they m ust be 
designed so that, when closed, they will not come open and leak.30

Other Top Fittings: This group includes air connection fittings, 
sam pling lines, vapor valves, and gauging devices. Leaks occur in  
these attachm ents in the sam e way as with other valves: Improper 
securem ent and incompatible or worn gasket material.

Shell or Head: Nonaccident failures in the basic structure of 
the tank are typically attributable to lining failures; with the lining or 
coating no longer intact, the cargo in the tank corrodes its way 
through the shell.

The trend with respect to hazardous materials incidents is 
obviously not as favorable as in the train accident area. While train 
accidents involving hazardous materials releases are often more 
dramatic and newsworthy, these incidents are far more numerous 
and potentially ju st as catastrophic. This is why FRA has, in recent 
years, focused an increased portion of its hazardous materials 
enforcement efforts on ensuring that shippers comply with the m les. 
Moreover, FRA and RSRA have focused increased attention on

30 The regulatory standard, at 49 CFR § 173.24(b) states:
Each package used for the shipment of hazardous materials under this 
subchapter shall be designed, constructed, maintained, filled, its contents so 
limited, and closed, so that under conditions normally incident to 
transportation ... there will be no identifiable (without the use of instruments) 
release of hazardous materials to the environment.
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regulations concerning tank car integrity and inspection, as will be 
discussed in greater detail in following sections.
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THE IN -TR A IN  PLACEM ENT O F H A Z A R D O U S  
M A TER IA LS C A R S

S U M M A R Y : C u r r e n t in - tr a in  p la c e m e n t r u l e s  g e n e r a l ly  r e q u i r e  a  " s ix -d e e p " 
s e p a r a t io n  b e tw e e n  a  h a z a r d o u s  m a te r ia l s  c a r r y in g  t a n k  c a r  
a n d  a  lo c o m o tiv e  o r  o c c u p ie d  c a b o o s e . T h e s e  r u l e s  g r e w  o u t  o f  
" g o o d  p r a c t ic e s "  e s ta b l i s h e d  a t  a  t im e  w h e n  r a i l r o a d s  u s e d  
s t e a m  lo c o m o tiv e s  th a t  p r o d u c e d  h o t  c in d e r s  a n d  c a r r ie d  
f r e ig h t ,  in c lu d in g  e x p lo s iv e s , in  w o o d e n  b o x  c a r s . S o m e  
s e p a r a tio n  b e tw e e n  h a z a r d o u s  m a te r ia l s  c a r s  a n d  th e  p a r t s  o f  
t r a in s  o c c u p ie d  b y  h u m a n s  i s  i n t u i t i v e l y  c o r r e c t , b u t  r e s e a r c h  
b y  F R A  a n d  o th e r s  p o i n t s  o u t  t h a t  th e  r i s k  o f  in c o m p a t ib le  
c h e m ic a ls  m ix in g  in  a  d e r a i lm e n t  i s  s m a l l  a n d  m u s t  b e  
b a la n c e d  a g a in s t  th e  r i s k  o f  c r e w  in ju r i e s  d u r in g  a n y  e x tr a  
s w i tc h in g  r e q u ir e d  b y  s t r i n g e n t  c a r  p l a c e m e n t  r u le s .

T r a in  m a k e u p , o n  th e  o th e r  h a n d , in v o lv e s  p l a c i n g  c a r s  in  a  
tr a in  s u c h  th a t  t h e y  b a la n c e  th e  f o r c e s  w i th in  th e  tr a in . H e r e , 
r e le v a n t  c o n s id e r a tio n s  in c lu d e  e m p ty  v e r s u s  lo a d e d  c a r s , s h o r t  
v e r s u s  lo n g  c a r s , a n d  th e  e f fe c ts  o f  te r r a in  a n d  c u r v a tu r e . F R A  
s p o n s o r e d  e x te n s iv e  r e s e a r c h  in  t h i s  a r e a  o v e r  th e  p a s t  tw o  
d e c a d e s  a n d  th e  r a i lr o a d  i n d u s t r y  a p p l i e d  t h a t  r e s e a r c h  to  
d e v e lo p  a n d  im p le m e n t  g u id e l in e s  f o r  tr a in  m a k e u p . F R A  
b e c o m e s  in v o lv e d  w h e r e  n e c e s s a r y  to  e n c o u r a g e  m o r e  
c o n s e r v a t iv e  g u id e l in e s . F R A  w i l l  la u n c h  f o r m a l  r e g u la to r y  
a c t io n  in  t h i s  a r e a  in  1 9 9 6 , f o l lo w in g  c o m p le t io n  o f  c o n t r a c t  

___________s t u d i e s  in  s u p p o r t  o f  p r o g r a m  d e v e lo p m e n t .______________

R E P O R T :  Regulations: Just after the turn of the 20th century, 
Congress directed the Interstate Commerce Commission to formulate 
and publish "Regulations For The Transportation Of Explosives" to 
promote the safe transportation in interstate commerce of explosives 
and other dangerous articles. As the only nation-wide transportation 
system , the railroads played a large role in the early framing of the 
rules and created the Bureau for the Safe Transportation of 
Explosives and Other Dangerous Articles (later called the Bureau of 
Explosives) to inspect shipments and methods of manufacture and 
packing.
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Impetus for the early laws and regulations was provided by a 
number of accidents relating to shipments of black powder. It is thus 
not surprising that the first train placement rules dealt with cars 
containing explosives. These early regulations required cars of 
explosives to be placed near the center of the train, and at least 16 
cars ifom the engine and 10 cars from the caboose, when the length 
of train would permit. The "16 deep" rule was chosen because it was 
considered to be a "safe distance" during a time when railroads used  
steam  locomotives that produced hot cinders and carried freight, 
including explosives, in wooden box cars.

By 1922, regulations were in effect to require cars placarded 
INFLAMMABLE31 to be placed in trains at least five cars from the 
engine and five cars from the caboose. When the length of the train 
did not permit this placement, the hazardous materials ear w as to be 
placed near the middle of the train, separated from the engine or an 
occupied caboose by at least one car, and the engine crew was to be 
informed of its presence and location in the train. Under no 

, circum stances could an INFLAMMABLE car be placed next to a car 
transporting explosives.

The current in-train placement requirements32 are founded on 
no more rigorous a scientific basis than were the original. They are, 
rather, based on the empirical evidence of history and on a Sense of 
what "ought" to be, driven by concerns for the safety of crew 
members. This is not intended as criticism. The current in-train 
placement and separation regulations seem  to have served the cause 
of safety well and no body of evidence has emerged from the analysis

31 The term "INFLAMMABLE" was confused with "unflammable" or "non­
flammable" and the class name was changed to FLAMMABLE.

32 The current regulations, at 49 CFR § 174.85, use a table to graphically 
display requirements that* until December, 1990, were contained in §§ 174.85 
through 174.93.
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of accidents or incidents to suggest the need for sudden or drastic 
overhaul.

P o s i t i o n  i n  T r a in  o f  P l a c a r d e d  C a r s  
T r a n s p o r t i n g  H a z a r d o u s  M a t e r i a l s

Placard Placard Group 2 Placard group 3 Placard
RESTRICTIONS Group X Group 4

Rail Car Tank Car Rail Car Tank Car Rail Car Rail Car

1. When train length permits, placarded car 
may not be nearer than die sixth car from the 
engine or occupied caboose.

X X
X

2. When train length does not permit, placarded 
car must be placed near the middle of the train,

X X X

but not nearer than the second car from an 
engine or occupied caboose.

3.An open-top car when any of the lading 
protrudes beyond the car ends.or if shifted 
would protrude beyond the car ends.

X X X

4. Loaded flat car except closed TOFC/COFC 
equipment, auto carriers, and other specially- 
equipped cars with tie-down devices for 
handling vehicles. Permanent bulk head flat 
cars are considered the same as open-top cars.

X X X

5. Any rail car, transport vehicle, or freight 
container with temperature control equipment or 
internal combustion engine in operation.

X X X

6. Placarded cars may not be placed next to 
each other based on the following:

Placard Group 1 ....................................... X X X X X
Placard Group 2 .................................... . X X X X
Placard Group 3 ....................................... X X X X
Placard Group 4 ............1......................... X X X X X

Placard Group:
Group 1: Divisions 1.1 and 1.2 (Class A explosive) materials.
Group 2: Division 1.3, .1.4, 1.5 (Class B and C explosive), Class 2 (compressed gas; other than Div 2.3, PG I, Zone

A), Class 3 (flammable liquid), Class 4 (flammable solid), Class 5 (oxidizing), Class 6 (poisonous liquid; other 
than Div 6.1 PG I, Zone A), and Class 8 (corrosive) materials.

Group 3: Divisions 2.3 (PG I, Zone A; poisonous gas) and 6.1 (PG I, Zone A; poisonous liquid) materials.
Group 4: Class 7 (radioactive) materials. *

* Where an "X" appears at the intersection of a Placard Group column and a Restriction row, the corresponding restriction 
applies.
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The regulations now specify a 6-deep /  middle of the train /  
buffer car requirement. That is, loaded placarded cars (other than 
those placarded combustible) may not be placed nearer than the sixth 
car from the locomotive or occupied caboose, if the length of the train 
permits it. If 6 deep is not possible, then loaded placarded cars m ust 
be placed in the middle of the train and separated from the 
locom otives or occupied caboose by at least one nonplacarded car. 
The regulations also require the segregation of certain cars from other 
cars. The chart, reproduced above from § 174.85, provides the 
details.

In some limited cases, hazardous materials transportation has 
been permitted without a "buffer" or "spacer" car. Unit trains 
transporting sulfuric acid are currently operating in Canada33 without 
buffer cars under specific regulatory endorsement. However, in the 
United States there are a very few nearfy-unit trains of hazardous 
materials, and they operate with a buffer between the loaded 
placarded cars and the occupied locomotive and caboose.

C abooseless train operations are now common and FRA is 
considering whether or not to require segregation of loaded placarded 
hazardous materials cars from the rear of such trains. At least part 
of the im petus for an amendment is a recommendation (R-87-17) to 
that effect from the National Transportation Safety Board. The 
purpose of the recommendation was to protect the engine crew on 
following trains from striking hazardous material cars that could be 
positioned on the rear-end of a leading train.

33 Unit trains, so named because they move one commodity in a single 
train directly from shipper to consignee, have been successful in; moving 
tremendous tonnages of grain and other agricultural products, lumber, and coal. 
More recently, beginning in 1967, a major Canadian producer of sulfuric acid has 
proven that unit trains can move large quantities of this basic industrial chemical 
safely. The hazardous materials regulatory body in Canada granted this unit 
train an exception; regulations in effect in both Canadian and the United States at 
the time were nearly identical in requiring at least one buffer car.
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Issues: In-train placement of hazardous m aterials presents at 
least three categories of issues: (1) employee versus public safety, (2) 
the potential for chem icals to mix with adverse reactions versus the 
proximity of chem ical-laden cars to sources of ignition, and (3) train 
placem ent versus train makeup; The following section is a brief 
description of som e of the dimensions of the issu es, including a 
discussion of supporting research studies.

The safety of the public is enhanced when the number of 
accidents is reduced or when the consequences of any given accident 
are lessened. "Optimum" performance of a system  for placing 
hazardous m aterials cars in trains, then, would be achieved when 
these cars were so marshalled that an accident to one would not 
affect another. For instance, if 10 cars of liquefied petroleum gas 
were scheduled to be moved in a 110-car train, they could be inserted  
as every tenth car. This would separate each one from all others and 
would require the derailment of more than 10 cars before 2 such cars 
would become involved. However, this plan would require 10 tim es 
more switching than moving the cars as a solid block and, if any part 
of the train derailed, this plan would essentially guarantee that a 
liquefied petroleum gas car would be involved.

On the other hand, switching railroad cars involves the risk of 
accidents and employee injury. If the goal is a reduction in accidents 
and injuries during switching operations, railroad workers would be 
protected, and "optimum" performance would thus be achieved, when 
the cars are marshalled to reduce the number of switching 
movements. Because the whole system  for moving hazardous 
m aterials safely by railroad has such a good safety record, FRA is 
reluctant to attempt to "improve" safety by issuing regulations that 
will markedly increase the switching movements for cars of 
hazardous materials. Maximum total safety is not achieved by asking 
one group of "at risk" people to accept more risk so that another 
group will endure less. Despite the controversy woven throughout
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this issue, there is, effectively, universal agreement that the 
hazardous materials in a train should be separated from the portions 
of the train carrying people.

A hazardous m aterials train derailment theoretically could 
create a "witches brew" of chem icals that react to produce reactions 
more volatile, and fum es more toxic, than any Of the individual 
products. In-train placem ent regulations do consider both reducing 
the likelihood of a tank puncture — by prohibiting a hazardous 
m aterials tank car next to a load of telephone poles* for instance — 
and reducing the lethal effects of the post accident scene — by 
requiring, for instance, that poison gas and explosives cars not be 
coupled to each other.

Finally, while the statutory request is clear, that th is report 
should be concerned with hazardous materials car placement, the 
related issue of train makeup is so closely allied with car placement 
that clarification now may prevent confusion later. Essentially, train 
makeup is not an issu e that focuses on hazardous materials but on 
the distribution of power, braking effort, and weight throughout a 
train and the effect of each on train handling. From the point of view 
of train makeup, whether or not heavy cars belong at the front of a 
train is independent from whether or not those cars are carrying 
hazardous materials, ju st as, from the perspective of hazardous 
materials safety, whether or not hazardous m aterials cars belong at 
the rear of the train is independent from how many empty cars are 
in the front of the train. The reality, of course, is that both 
considerations are vital and FRA's stewardship of railroad safety 
requires that rules written in one area not overlap into another, to the 
detriment of either.

Ih-traim Placement of Hazardous M aterials Cars_____ ,. , ________________ . ,
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Research: The Transportation System s Center34 published a 
study in March of 1979 exploring the idea that m ost derailments 
involve cars placed 
towards the front of a
train.35 TSC's analysis 
grew from a determination 
of the in-train location of 
all derailed units in 
reportable accidents for 
the years 1975, 1976, and 
1977. After eliminating 
what it called "bad data,"

Position in Train of Derailed Cars
(Transportation Systems Center)

"fM,w : [ 38.7
m ...................p i
36.2 25.1m t a r n

f  I f  jjjjjj 29 .6 23.5  16.8

for instance, reports 
where the number of cars 
derailed equaled a greater 
number than the length of 
the train, TSC w as left with

Portion of Train
■ ^  First | |  Second UH Third £3 Fourth

over 22,000 derailments over the three-
year period.

Dividing the train into thirds, TSC found that 38.7 percent of 
the cars derailed were in the first third of the train, 36.2 percent were 
in the middle third, and 25.1 percent were in the last third. Splitting 
the train into quarters showed 30.1 percent of the cars derailed were 
in the first quarter, 29.6 in the second, 23.5 in the third, and 16.8 in 
the last quarter of the train. The data also appear here as a bar 
graph. The study concluded that the risk of derailment is higher in 
the forward section of the train than in the rear third or rear quarter 
of the train.

34 Now known as the Volpe National Transportation Systems Center.
35 Fang, Paul Ching-I and Reed, H. David, "Strategic Positioning Of 

Railroad Cars To Reduce Their Risk Of Derailment," Internal Staff Study, 
Transportation Systems Center (DOT/TSC), March 1979.
AReport on Selected Issues Presented by the Transportation by Rail of Hazardous Materials 73



In-train Placement of Hazardous M aterials Cars

Under contract with FRA, Battelle has completed a more recent 
study.36 Because Battelle concentrated on identifying opportunities 
for reducing the number and severity of hazardous m aterials car 
derailments, it selected  
only derailments on 
"main track" involving 
"freight trains" and 
"mixed trains," and it 
eliminated any derailment 
associated with a "short 
train," that is, a train 
with 10 or fewer cars and 
locomotives. As with 
TSC, Battelle weeded out 
"bad data" and developed 
a final total of 5,451  
derailments in 1982 
through 1985.37 The three- and four-section analysis of derailments 
in this study is similar to the earlier TSG project, and appears in the 
accompanying bar graph. Both studies show that the risk of 
derailment is significantly less in the rear of the train. The Battelle 
study also shows that the next safest section of the train is the front 
and the four section analysis indicates that, except for the rear of the

Position in Train of Derailed Cars
(Battelle Memorial Institute)
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36 Thompson, R.E., Zamejc, E.R., and Ahlbeck, D.R., H a z a rd o u s  M a te r ia ls  
C a r P la c e m e n t In  A  TYain C o n s is t, Final Report, Technical Task No. 6, Contract 
No. DTFR53-86-C-00006, 1989. The study is in two volumes: Volume I, Review 
and Analysis, and Volume II, Appendices.

37 An analysis by Battelle, within its report, demonstrates that mainline, 
long-train derailments constitute approximately the same percentage of incidents 
during the years included in the TSC study as in the years examined by Battelle. 
The more recent study simply focuses on a subset of the overall statistics.
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train, "...there Is little difference in the relative safety of the first three 
quarters."38

If m ainline track operations were all that needed to be 
considered and, if avoiding derailments were the overwhelming 
priority, a hazardous materials placement strategy concentrating on 
the rear portion of the train would seem wise. However, train 
m arshalling (to u se the Canadian term) is not that sim ple. Another 
FRA study,39 concluded that the preferred location for loaded cars is 
towards the front of the train because, under braking, they decelerate 
slower than empty cars and would "push" the more rapidly 
decelerating empty cars in front of them, thus causing high buff 
forces. Another danger of placing extended strings of light cars ahead 
of loads is the "clothesline," or "stringline" effect. Analysis of the July 
14, 1991 accident at Dunsmuir, California,40 shows that the pulling 
force of the engines combined with the drag of heavy loads may cause 
a group of light cars (especially long, light cars) to be pulled off the 
tracks and towards the inside of a curve. The tighter the curve, the 
more pronounced the possible effect.41

38 Battelle study, Vol. I, p. 11. Battelle attributes the relatively minor 
statistical differences between its study and the TSC work to the examination by 
TSC of derailments oh all types of track, rather than on mainline track only. 
Battelle also excluded "short" trains and this may well have given a clearer picture 
of the relationship between each of the thirds or quarters of the train. (The 
average length in Battelle's study was 81 cars and locomotives, in the VNTSC 
work, it was 65.)

39 Nayak, P.R. and Palmer, D.W., "Issues and Dimensions of Freight Car 
Size: A Compendium," Report No. FRA/ORD/-79/56, January 1980.

40 An earlier example is the November 9, 1977, accident at Pensacola, 
Florida where a derailment, at least partly attributable to the "clothesline" effect, 
lead the puncture of a tank car of anhydrous ammonia and the resulting gas 
cloud caused 2 deaths, many injuries, and the evacuation of 1,000 people.

41 In the opposite situation, where the train is under dynamic braking, 
forces pushing towards the front of the train can derail cars off the curve to the

(continued...)
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Problems with pulling (draft) forces and pushing (buff) forces 
can also happen to trains where the cars are either all loaded or all 
empty. Experience with the Tropicana Orange Juice unit train and 
with unit trains of coal or grain proves the proposition.41 42 In uneven 
terrain (and railroads that are table-top flat are the extreme 
exception), the rolling of the land can induce significant draft and 
buff force peaks at alm ost any point in the train which, if they get 
high enough to overcome the inertial forces holding the train on the 
track, can lead to derailments.

Yet another set of complications arises in the consideration of 
hazardous materials incompatibility. Battelle reviewed the top 100 
hazardous materials transported by rail, ranked by number of tank 
car shipm ents.43 Each commodity on the list was paired with every 
other and the pairs were considered "incompatible" if the combination 
produced greater lethal effects than either o f the individual 
components. The research chemists evaluating the commodity pairs 
regarded the following effects as particularly dangerous:

•  Toxic chemical releases,
•  Fireballs,

41(... continued) 
outside.

42 Recognized references include: Powers, R.G. and Stephenson, J.G., 
"Train Action Measurements in the Tropicana Unit Train," ASME Paper No. 73- 
WA/RT-9, November 1973 and Fahey, W.R., et al., "Derailments on a Heavy Haul 
Railway," Session 315, Paper 3.4, Heavy Haul Railways Conference, Perth,
Western Australia, September 1978.

43 A list is published each year by the Bureau of Explosives of the 
Association of American Railroads. The Battelle study used the 1986 list; the 
most recent is contained in A n n u a l R e p o r t o f  H a za rd o u s  M a te r ia ls  T ra n sp o r te d  b y  
R a il, Y ea r 1 9 9 2 , Report BOE 92-1, Bureau of Explosives, Association of American 
Railroads, Washington, D.C., June 30, 1993. From year.to year, the rankings of 
the commodities are remarkably consistent. The report uses data garnered from 
the second generation of the AAR's TbleRail Automated Information Network 
(TRAIN II), the industry's railcar interchange data base.
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•  Unconfined vapor cloud explosions,
•  Condensed phase explosions, or
•  Pool fires - thermal radiation hazards, toxic com bustion 

products.
Battelle ranked the pairs of chemicals on the basis of both their 

potential consequences and their risk. Chemical mixtures with the 
worst consequences include:

•  Oleum with organic chemicals: Can produce toxic
em issions, fire balls, and unconfined vapor cloud 
explosions;

•  Fum ing nitric acid with organic chemicals: Can yield 
toxic em issions, fire balls, and unconfiried vapor cloud 
explosions;

•  Hydrogen peroxide with organic chemicals: Can give off 
toxic em issions and undergo condensed-phase 
explosions;

•  Sodium metal with commodities containing water: May 
resu lt in fire ball or unconfined vapor cloud explosion; 
and

•  ASTM Group 1 (Nonoxidizing mineral acids) with ASTM
Group 2 (oxidizing mineral acids): Toxic em ission
consequences.

Consequence-based ranking yielded an interesting sidelight, 
especially so in a "real world" transportation situation where safety 
and risk decisions are interlaced with economic and traffic-flow 
decisions and the overall safety of the rail borne hazardous materials 
transportation system  is already very good. According to the report,

It is  interesting to note that mixing of chem icals
will generally mitigate the toxic em ission consequences
of highly toxic chemicals such as hydrocyanic acid,
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chlorine, anhydrous ammonia, and hydrogen fluoride.
An exception is the combination of hydrocyanic acid with 
chlorine, which may form cyanogen chloride, a tear gas.
In the case of hydrogen fluoride, all com binations 
resulted in either the sam e or reduced consequences as 
compared with the unmixed chemicals.

Similarly, m ixing will generally m itigate the 
consequences (fireballs and UVCE's) of highly flammable 
chemicals including hydrocyanic acid, acetaldehyde, and 
ethylene oxide.44
When calculating the risk-based rankings, Battelle combined 

the consequences of mixing an incompatible chem ical pair with the 
yearly number of tank car movements of the commodities. The 
reasoning was that the volume of movements gives an indication of 
the potential frequency for the chem icals to be involved in the same 
derailment; this reasoning is admittedly imperfect because it does not 
allow for different patterns of distribution for various chem icals or for 
seasonal patterns in their transportation volum es.45

Normalized risk was established by dividing the risk of each 
pair by the risk of the lowest contributor in the pair.46 Of the 
commodity pairs in the study, the lowest combination was hydriodic 
acid and acrylic acid, and this was assigned a normalized risk equal

44 Battelle study, p. 76.
45 As just two examples, anhydrous ammonia, an important agricultural 

fertilizer, moves most heavily during the growing season and the largest volumes 
of liquefied petroleum gas move during the heating season for homes and 
industries.

46 "Risk," for these purposes, is a concept developed by combining the 
consequences of a particular chemical and the surface area over which those 
consequences are likely to be felt. A more complete discourse is given in the 
Battelle study.
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to one. All other combinations were ranked relative to how much 
greater their risk was than the two lowest. The combination of 
hydrochloric acid with sulfuric acid has the greatest risk, and it is 
over five times the risk of hydriodic acid with acrylic acid. According 
to the Bureau of Explosives's annual report of hazardous materials 
transportation, over 70,000 tank cars of sulfuric and hydrochloric 
acids moved in 1992, compared with fewer than 4,000 for the pair 
with the lowest risk ranking. The Battelle reports attributes more 
than 50 percent of the risk to the following combinations:

•  Oleum with sodium  hydroxide, methyl alcohol, 
denatured alcohol, or fuel oil;

•  Sulfuric acid with hydrochloric acid, methyl alcohol, 
denatured alcohol, vinyl chloride, hydrofluorosilicic acid, 
carbon tetrachloride, or benzene;

•  Sodium  hydroxide with styrene, acetic acid, or carbon 
tetrachloride; and

•  Chlorine with anhydrous ammonia or hydrocyanic acid.
Based on its findings thus far, Battelle went on to consider car- 

to-car separation within a train. "The minimum segregation 
distance," according to the report, "is the spacing distance between 
HAZMAT rail tank cars which is required to prevent mixing of 
incom patible chem icals during train accidents involving 
derailments."47 The distance cannot be defined precisely because of 
the varying effects of terrain, natural and constructed drainage 
system s, and the surface adsorption of liquids. Individual hazardous 
materials spills can also be affected by the weather at the time of the 
accident. Recognizing these limitations, Battelle concludes that a 
complete spill of a 100-ton tank car onto flat, "normally" adsorptive 
soil would affect a roughly circular area with a radius of about 40 
meters (±132 feet).

Battelle report, p. 78.
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During derailments, tank cars often turn at right angles to the 
track and stack up - not unlike a stack of firewood. The September 
28, 1982, derailment on the Illinois Central Gulf Railroad at 
Livingston, Louisiana,48 49 is considered by the Battelle study as a 
"worst case" example. In that accident, 42 railroad cars, nearly all of 
them tank cars loaded with hazardous materials, derailed and m ost 
of them lost all or part of their contents. The tank cars stacked up so 
severely that 30 were compressed into an area about 265 feet long, 
or only about 5 car lengths. A spill from the first car in the stack  
could, assum ing Battelle's 40-m eter affected area, have mixed with 
a spill from the 30th car. If the spill from each car affected a 40- 
m eter circle, then the separation distance after a derailment would 
have to be 80 meters, and to accomplish that at Livingston would 
have required a separation distance of 30 cars.

B ecause Livingston is considered a worst case, the study 
determined the average maximum number of derailed cars is 13 and 
concluded that a 15-car separation would provide the 40-m eter post­
derailment clear zone to minimize commingling of incompatible 
chem icals.

Canadian authorities have also evaluated risks to train crews 
and the general public associated with position and separation 
distances of hazardous materials in a train. A March 1991 research  
study reported an investigation made by the Institute of Guided 
Ground Transport50 to determine:

Im-traih Placemeht of Hazardous M aterials Cars______________________________________________

48 These derailments are also called "accordion" derailments.
49 The National Transportation Safety Board report on the accident is 

number NTSB/RAR/83/05, "Derailment of Illinois Central Gulf Railroad Freight 
TTain Extra 9629 East (GS-2-28) and Release of Hazardous Materials at 
Livingston, Louisiana, September 28* 1982.

50 English, G.W., Cattani, T.K., and Schweir, C., "Assessment of Dangerous 
Goods Regulations in Railway Train Marshalling," a working paper prepared for

(continued...)
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(1) the extent to which regulatory restrictions governing the 
train placem ent of hazardous materials interfere with the 
recommended practices of train makeup for safe train 
handling; and
(2) whether more compatible regulations involving train 
handling will improve the overall safety and efficiency of the 
movement of hazardous materials by railroad.

As noted, the Canadian regulations are similar to those promulgated 
by RSPA. The m ost notable exceptions deal with unit trains of 
placarded tank cars—no buffer cars are required—and with a five-car 
separation requirement between cars carrying Division 2.1  
(flammable gases) and loaded tank cars transporting chlorine, 
anhydrous ammonia, or sulfur dioxide.50 51

Neither of the Canadian railroads has had an incident where 
hazardous materials placement specifically contributed to a train 
handling derailment. Canadian National Railways, with relatively flat 
and straight routes, pointed out that, while a concentration of heavy 
cars at the rear of the train might be troublesome, a concentration of 
empty cars there is not necessarily preferred, and might cause more 
problem s than randomly distributed empty cars. The Canadian 
study also noted that the separation requirements for hazardous

______________________________________________Im-traih Placememt of Hazardous M aterials Cars

50(...continued)
Transport Canada by the Canadian Institute of Guided Ground Transport, 
Queen’s University at Kingston, Ontario, March 1991.

51 The major railways operating in Canada have argued that this 
requirement to separate Division 2.1 from the other named gases is a knee-jerk 
reaction to a massive derailment and fire at Mississauga, Ontario, (near Toronto) 
in which the presence of a tank car of chlorine in the midst of a conflagration of 
liquefied petroleum gas cars led to an evacuation of nearly 500,000 people. It was 
later determined that the chlorine car had indeed been breached and most of its 
contents had escaped in the thermal plume.
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materials cars required extra switching moves and a consequent 
increased exposure to accidents or injuries when performing them.

Canada's Institute of Guided Ground Transport took a long 
look at the segregation analysis made by Battelle and noted that the 
risk rankings there do not consider the frequency at which 
commingling might be expected to occur. Some idea of the frequency 
of a specific hazardous material being involved in a specific 
derailment, sometimes known as the exposure risk, can be gathered 
using the following steps:

Divide the hazardous materials carloads by the total carloads, 
multiply that result by the average ratio of loaded car moves to 
total car moves, then multiply by the probability of release 
upon derailing, then multiply by the average number of cars 
derailing in a derailment.
Making the calculations, the Institute determined that the 

probability of two common acids both being present and both 
releasing is on the order of 5.5 X 10'8 or about 55 chances per billion. 
Performing the sam e calculations on Battelle's highest risk pair, 
hydrochloric acid and sulfuric acid, creates a combined probability 
2,643 tim es smaller than the individual probabilities. The Institute 
also notes that these rough assessm ents have not considered the 
probability of effective mixing of the two commodities, nor the 
probability that the derailment would happen anywhere near a 
populated area.

U sing actual traffic patterns through an area of suburban  
Toronto and using any "oxidizing or poisonous substance" combined 
with any other hazardous materials shipm ent, the Canadian study 
calculated that the chances of a derailment with a combined release 
are between 0.0042 per million and 0.0017 per million.
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Finally, the Canadian study noted that many of the worst 
consequence combinations carry the same placard (hydrochloric acid 
and sulfuric acid are both in Class 8, formerly corrosive materials) 
and current regulations in either Canada or the United States do not 
require buffer cars between commodities of the sam e class. By 
contrast, the Canadian restriction of five-car separation between 
Flammable Gases (Class 2.1) and chlorine, anhydrous ammonia, and 
sulfur dioxide is enforced on commodities not considered 
incompatible (in that the combination was not more lethal than either 
individual chemical), while chlorine and anhydrous ammonia 
them selves were not required to be separated even though they are 
considered to present an explosion hazard.

The Canadian Institute of Guided Ground Transport study 
mentions a British Railways study52 performed by Bowring Protection 
Consultants. The purpose of the British study was to identify the 
risks associated with the existing segregation requirements for 
dangerous goods and to explore the possibility of either relaxing or 
strengthening them . In some instances the British regulations are 
less restrictive than those of Canada and the United States. For 
instance, no buffer car is required between occupied rail cars and 
cars transporting hazardous materials. British regulations, however, 
tend to be more restrictive in the area of compatibility requirements. 
For example, there are more combinations which require single car 
buffers and, under som e conditions, hazardous materials cannot be 
transported in the sam e train regardless of separation. The study 
concluded that the probability of dangerous combinations happening 
on British Rail is low enough under a random marshalling strategy 
that it is not an immediate cause for concern.

______________________________________________ Ifll-THAIH PLACEMEHT OF HAZARDOUS MATERIALS CARS

52 Considine, M., A Risk Based Approach to the Segregation of Dangerous 
Goods on the Railways. Bowring Protection Consultants, prepared for British 
Railways Board, Contract No. RE21090, March, 1988. Tie Canadian Institute 
notes that this is a confidential report and it was furnished by Transport Canada. 
FRA has not read and evaluated the report text itself, the comments included here 
are those of the Canadian Institute of Guided Ground Transport.
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Analysis: Each year, railroad switchmen are injured,
equipment is damaged, and hazardous materials are released in 
switching accidents, and at least some of that switching happens in 
order to satisfy the requirements for positioning placarded rail cars 
in trains. "In-train placement" involves issu es of separating 
hazardous materials cars from parts of the train occupied by people 
and segregating hazardous materials cars, one from the other; it 
differs from train makeup, where the goal is to place cars into a train 
such that they balance the forces within the train. This latter issue  
involves em pty/loaded cars, short/long cars, and terrain and 
curvature; it is significantly broader than ju st a hazardous materials 
issue. Depending upon circum stances, train makeup may be more 
or less important for safety than hazardous materials car placement. 
FRA will be exploring the issue of in-train placement in a rulemaking 
proceeding now under active development, at the pre-ANPRM stage.

The issue of train makeup to control improper weight 
distribution and the consequent imbalance of forces within the train 
present complex technical problems that have been the subject of 
extensive research supported by FRA over two decades. The railroad 
industry has used the products of FRA's research to develop and 
implement guidelines for train makeup, and FRA intervenes to 
encourage more conservative train makeup practices where 
necessary. FRA has identified the issue of controls for train makeup 
as one that warrants strong regulatory development over the next 
several years. Given the present workload of higher priority 
rulemakings (including those mandated by statute), the complexity 
of the train makeup issue, and available resources, FRA would not 
expect to begin a formal regulatory development effort in this area 
until FY 96, following completion of contract studies in support of 
program development.
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A State Perspective on Train M akeup:
In July 1991, railroad derailments at Dunsmuir and Seacliff, 

California, both involving dangerous commodity releases, heightened 
concern about the movements of hazardous materials by railroad in 
that state. The Public Utilities Commission of California responded 
to concerns expressed by the state General Assembly and instituted  
rulem aking "to provide for mitigation of local rail safety hazards 
w ithin California."53 Because a significant portion of the PUC 
regulatory effort lies in the area of train makeup, FRA has included  
a discussion of it here; a more complete presentation of California's 
proceeding is presented as an appendix to this report as an example 
of a non-Federal response to problems of hazardous materials 
transportation safety.

This report is neither a forum for determining issu es of 
Federal/state preemption nor comment by FRA about any aspect of 
the California Commission's proceeding. As Congress intended in 
RSERA 1992, th is is a report "regarding issues presented by the 
transportation by rail of hazardous materials." FRA is not a 
participant in PUC's proceeding and this report is not intended to 
influence the deliberations of the PUC.

The PUC notes that excessive draft and buff forces54 can lead 
to accidents and that proper distribution of car weight and length can 
reduce destabilizing forces within a train. The primary basis for this

53 California Public Utilities Commission, Order Instituting Rulemaking. 
(Rulemaking on Commission's own motion to provide for mitigation of local rail 
safety hazards within California), R.93-10-002, filed October 6, 1993, San 
Francisco office.

54 Draft forces develop when the locomotives are pulling the cars, as on an 
upgrade; buff forces develop when the cars are, in effect, pushing the locomotive, 
as on a down grade. In rolling terrain, it is likely that both draft and buff forces 
will exist along the length of a single train, aided by the slack that is a natural 
part of the coupling system of railroad cars.
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assertion lies in the work of the International Government-Industry 
Research Program on Track Train Dynamics. In 1973, the program  
published the second edition of its report R-185, T r a c k  T r a in  
D y n a m ic s  to  I m p r o v e  F r e ig h t T r a in  P e r fo r m a n c e . The purpose of the 
study is explained in its introductory material:

The Track Train Dynamics Program encom passes studies of 
the dynamic interaction of a train consist with track as affected 
by operating practices, terrain, and climatic conditions.
Trains cannot move without these dynamic interactions. Such  
interactions, however, frequently m anifest them selves in ways 
clim axing in undesirable and costly results. While often 
differing and som etim es necessarily so, previous efforts to 
reasonably control these dynamic interactions have been  
reflected in the operating practices of each railroad and in the 
design and m aintenance specifications for track and 
equipment.
Although the matter of track-train dynamics forces is by no 
m eans a new phenomenon, the increase in train lengths, car 
sizes, and loadings has emphasized the need to reduce 
wherever possible excessive dynamic train action. This, in 
turn, requires a greater effort to achieve control over the 
stability of the train as speeds have increased and railroad 
operations become more system atized.55

The guidelines issued by the Track Train Dynamics program dealt 
with train handling, train makeup, track and structures, and 
locomotive engineer training. It was recognized that any compilation 
of experience might omit significant experience that, while at variance

55 Report R-185, T ra c k  T ra in  D y n a m ic s  to  Im p ro v e  F re ig h t T rain  
P e rfo rm a n c e , 2nd Edition, International Govemment/Industiy Track Train 
Dynamics Research Program, Washington, D.C., p. iv.
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with one or more particular guidelines, was nevertheless successful 
in its own right. Recommendations in the publication about, for 
instance, the concentration of the heaviest cars at the front of the 
train in terrain with significant grades were adopted by most 
railroads as guidelines rather than hard and fast rules, with 
individual trains marshalled as directed by the personnel in charge 
at a given railroad terminal.

In its order instituting rulemaking, the PUC identified a series 
of railroad segments in California as "local safety hazards sites." This 
designation was based on the consideration of four factors: Accident 
history, the potential effect of an accident, the recommendations of 
various studies, and the Commission's own recommendations to DOT 
following the Dunsm uir and Seacliff accidents. For each of 33  
railroad segments, a series of regulations is proposed, including those 
dealing with train makeup.

The proposed rules are a codification of guidelines from the 
Track Train Dynamics program, as they were adopted by the rail 
carriers, and change would be allowed only on advance written notice 
to the Commission. As to particular railroad segm ents, lim its would 
be placed on train tonnage, with different lim its for each direction 
and adjustm ents for articulated cars. The addition of helper 
locomotives would lead to further adjustments in allowable tonnages. 
Car weights and lengths are considered as in the following examples 
taken from the Commission's proposals:

3 . W h e n  th e  t o t a l  w e i g h t  o f  t h e  t r a i n  e x c e e d s  3 6 0 0  a c t u a l  t o n s  e a c h  o f  t h e  
f i r s t  f i v e  c a r s  b e h i n d  t h e  l o c o m o t i v e  m u s t  w e ig h  5 0  to n s  o r  m o r e .

4 . W h e n  t h e  t o t a l  w e ig h t  o f  t h e  t r a i n  e x c e e d s  4 0 0 0  a c t u a l  t o n s  e a c h  o f  t h e  
f i r s t  f i v e  c a r s  b e h i n d  t h e  l o c o m o t i v e  m u s t  b e  7 3  f e e t  o r  l e s s  i n  l e n g th .

5 . W h e n  t h e  t o ta l  w e ig h t  o f  th e  t r a in  e x c e e d s  3 0 0 0  a c t u a l  t o n s  t h e  f o l l o w i n g  
t r a i n  m a k e u p  r e q u i r e m e n t s  a p p l y :

A  Report on Selected Issues Presented b y  the Transportation b y  Rail o f Hazardous Materials 87



In-train Placement of Hazardous M aterials Cars

a . T h e  f o l l o w i n g  c a r s  m u s t  b e  n o  c l o s e r  t h a n  t h e  e l e v e n t h  c a r  
b e h i n d  t h e  l o c o m o t i v e :
( 1 )  E m p t y  c a r  e x c e e d i n g  7 3  f e e t  in  l e n g t h .
( 2 )  T r a i l e r  o n  f l a t  c a r / c o n t a i n e r  o n  f l a t  c a r  
l o a d e d  o n  o n e  e n d  o n ly .
( 3 )  D o u b l e  s t a c k  ( a r t i c u l a t e d )  c a r  h a v i n g  o n e  
o r  m o r e  e m p t y  l o a d i n g  p l a t f o r m s .

b . T h e  f o l l o w i n g  c a r s  m u s t  b e  e n t r a i n e d  w i th  
n o  m o r e  t h a t  3 0 0  a c t u a l  t o n s  t r a i l i n g :
( 1 )  E m p t y  c a r  e x c e e d i n g  7 3  f e e t  in  l e n g t h .
( 2 )  T r a i n e r  o n  f l a t c a r / c o n t a i n e r  o n  f l a t  c a r  
l o a d e d  o n  o n e  e n d  o n ly .
( 3 )  A r t i c u l a t e d  ( h i n g e d )  d o u b l e - s t a c k  c a r  
h a v i n g  o n e  o r  m o r e  e m p t y  l o a d i n g  p l a t f o r m s .
( 4 )  L o a d e d  t w o - a x l e  c a r .
( 5 )  L o a d e d  o r  e m p t y  m u l t i  l o a d i n g  p l a t f o r m s  
a r t i c u l a t e d  ( h i n g e d )  s p i n e  c a r  ( c a r  n o t  
e q u i p p e d  w i th  a  d e c k  b u t  c e n t e r  b e a m s  o n l y ) .

6 . E m p t y  t a n k  c a r s  m e a s u r in g  le s s  t h a n  3 5  f e e t  in  l e n g t h  m u s t  b e  e n t r a i n e d  
w i th  n o  m o r e  t h a n  4 , 0 0 0  t r a i l i n g  to n s .

7. T w o - a x l e  i n t e r m o d a l  c a r s  ... w e i g h i n g  l e s s  t h a n  2 5  t o n s  m u s t  b e  
e n t r a i n e d  w i th  n o  m o r e  t h a n  1 5 0 0  t r a i l i n g  to n s .

8 . T r a in s  c o n t a i n i n g  a  s o l i d  b l o c k  o f  2 0  o r  m o r e  l o a d e d  m u l t i - l e v e l  c a r s  
m u s t  n o t  e x c e e d  6 , 5 0 0 f e e t  in  l e n g t h  e x c l u d i n g  e n g in e s .

9 . T h e  f o l l o w i n g  t r a i n  m a k e u p  r e s t r i c t i o n s  a p p l y  t o  r e s t r i c t e d  O T T X  c a r s :

1 0 . C a b o o s e s  a r e  t o  b e  e n t r a i n e d  a t  t h e  r e a r  o f  t h e  t r a i n  e x c e p t  w h e n  
h a n d l i n g  2 5  o r  f e w e r  c a r s  i n  l o c a l  o r  r o a d  s w i t c h e r  s e r v i c e .

1 1 .  F o l l o w i n g  t r a i n  m a k e u p  r e s t r i c t i o n s  a p p l y  t o  l o c o m o t i v e  c r a n e - p i l e
d r i v e r s :

88 Forw ard  through the 90's:



In-train Placement of Hazardous M aterials Cars

1 2 .  S c a l e  t e s t  c a r s  a n d  c a r s  d e s i g n a t e d  a s  r e a r - e n d e r  ( R E )  m u s t  b e  
e n t r a in e d  w i th in  t h e  r e a r  j i v e  c a r s  o f  t r a in .  A  s c a l e  t e s t  c a r  m u s t  n o t  b e  h a n d l e d  a s  
t h e  r e a d  c a r  o f  t r a in .

1 3 .  L o a d e d  c o n t i n u o u s - w e l d e d - r a i l  ( C W R )  t r a i n s  m u s t  b e  h a n d l e d  
s e p a r a t e l y  f r o m  o t h e r  t r a in s .

1 4 .  T r a i l i n g  t o n n a g e  h a n d l e d  b e h i n d  r a i l  p i c k - u p  c a r s  ... m u s t  n o t  e x c e e d  
1 , 0 0 0  to n s .

1 5 .  C a r s  [ b e a r i n g  p a r t i c u l a r ,  l i s te d ,  r e p o r t i n g  m a r k s ]  m u s t  n o t  b e  
o p e r a t e d .

1 6 . C a r s  [ b e a r in g p a r t i c u la r ,  l is te d , r e p o r t i n g  m a r k s ]  a r e  t o  b e  m o v e d  o n l y  
i n  u n i t  t r a in s .

1 8 .  U n l e s s  o t h e r w i s e  in s t r u c te d ,  p l a c e m e n t  o f  h e l p e r  e n g i n e  w i l l  b e  
g o v e r n e d  b y  t h e  n u m b e r  o f  p o w e r e d  a x le s  i n  t h e  h e l p e r  a s  s h o w n  b e lo w .

AXLES
8  o r  l e s s  
1 2  o r  l e s s  
M o r e  t h a n  1 2

E X C E P T I O N S :

PIACEMENT REQUIREMENTS
B e h i n d  c a b o o s e  o r  o n  r e a r  o f  c a b o o s e l e s s  t r a in .
A h e a d  o f  c a b o o s e  o r  o n  r e a r  o f  c a b o o s e l e s s  t r a in .  
M u s t  b e  c u t  in  a h e a d  o f  o n e - h a l f  t h e  t o n n a g e  r a t i n g  f o r  
h e l p e r  l o c o m o t i v e .

1 9 . A  h e l p e r  e n g i n e  e x c e e d i n g  t h e  n u m b e r  o f  a x l e s  s p e c i f i e d  m a y  b e  u s e d  
o n  r e a r  o f  t r a i n  p r o v i d e d  e x c e s s  l o c o m o t i v e s  a r e  i s o l a te d .  A  m a x i m u m  o f  tw o  
l o c o m o t i v e s  m a y  b e  i s o la te d .

2 0 .  W h e n  r e a r - o f - t r a i h  o r  e n t r a i n e d  h e l p e r  h a s  m o r e  t h a n  e i g h t  a x l e s  o f  
p o w e r ,  t h e  f o l l o w i n g  r e s t r i c t i o n s  a p p l y  t o  t h e  f i r s t  j i v e  c a r s  a h e a d  o f  t h e  h e lp e r .

a .  E a c h  c a r  m u s t  w e ig h  5 0  t o n s  o r  m o r e ;  a n d
b . A  c a r  o v e r  7 3  f e e t  in  l e n g t h  m u s t  n o t  b e  
c o u p l e d  t o  a  c a r  l e s s  t h a n  4 2  f e e t  i n  l e n g th .
( N o t e )  F o r  a p p l i c a t i o n  o f  t h i s  r e s t r i c t i o n ,  tw o  
c o n s e c u t i v e l y  l o a d e d  d o u b l e - s t a c k  p l a t f o r m s
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a r e  t o  b e  c o n s i d e r e d  t h e  e q u i v a l e n t  o f  o n e  c a r  
w e ig h i n g  5 0  t o n s  o r  m o r e  a n d  l e s s  t h a n  5 5  f e e t  
i n  l e n g t h .

2 1 .  A n  e n t r a i n e d  h e l p e r  e n g in e  m u s t  n o t  e x c e e d  3 6  a x le s .

2 2 .  A  tw o  a x le  c a r . . .  o r  a  m u l t i - p l a t f o r m  a r t i c u l a t e d  s p i n e  c a r ... m u s t  n o t  
b e  n e a r e r  t h a n  t h e  t e n t h  c a r  a h e a d  o f  a  h e l p e r  e n g in e .

2 3 .  H e l p e r  e n g i n e  m u s t  b e  e n t r a i n e d  a h e a d  o f  t w o - a x l e  c a r s  [ b e a r i n g  
p a r t i c u l a r ,  l i s te d ,  r e p o r t i n g  m a r k s ]  w e i g h i n g  l e s s  t h a n  2 5  t o n s ,  r a i l  p i c k - u p  c a r s  
[ b e a r i n g  p a r t i c u l a r ,  l i s te d ,  r e p o r t i n g  m a r k s ] ,  s c a l e  t e s t  c a r s  o r  c a r s  d e s i g n a t e d  a s  
r e a r - e n d e r s .

2 4 .  I f  n e c e s s a r y ,  p l a c e m e n t  o f  h e l p e r  e n g i n e  m a y  b e  v a r i e d  a  f e w  c a r s  in  
e i t h e r  d i r e c t i o n  t o  c o m p l y  w i th  a b o v e  r e s t r i c t i o n s  o r  t o  p r o v i d e  s e p a r a t i o n  f r o m  
r e s t r i c t e d  c a r s ,56

These examples, or variations of them, would apply to the 
designated segments as deemed necessary by the Commission. In its 
order, the PUC directed that interested persons to file comments by 
November 5, 1993, or as determined by the assigned Administrative 
Law Judge. As FRA's report was under review, no further action had 
been announced by the PUC.

56 PUC Order Instituting Rulemaking, R.93-10-002, pp. 1-2 - 1-5.
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A N  ASSESSM ENT OF THE CURRENT TRACK  
STA N D A R D S RELATIVE TO GRADES A N D  

DEGREES OF CURVATURE
S U M M A R Y : D e r a i lm e n ts  o n  h i l l y ,  tw i s t i n g  r a i l  l i n e s  a r e  m o s t  o f te n  c a u s e d  

b y  w h e e l c lim b  a n d  r a i l  r o llo v e r . W h e e l c l im b  c a n  b e  t r e a t e d  b y  
r e d u c in g  th e  s p e e d  o f  g r a d e - d e s c e n d in g  t r a in s  ( to  m o r e  c lo s e ly  
m a t c h  th e  s p e e d s  o f  a s c e n d in g  tr a in s )  a n d , th e n , g e n e r a l ly  
r e d u c i n g  s u p e r e le v a tio n . S e c o n d , im p r o v e d  s u r f a c e  g e o m e tr y  
r e d u c e s  th e  h a r m o n ic  r o c k in g  o f  c a r s  a n d , th u s , w h e e l  l i f t .  
S tr e n g th e n in g  th e  t r a c k  s t r u c tu r e  m a r k e d ly  r e d u c e s  r a i l  
r o llo v e r . T o g e th e r , th e s e  F R A -e n c o u r a g e d  p r a c t i c e s  c o n t r ib u te  
to  a  r e d u c t io n  in  t r a c k - c a u s e d  a c c id e n ts .

N a tio n a lly , tr a c k - c a u s e d  tr a in  a c c id e n ts  h a v e  d e c l in e d  s t e a d i l y  
f r o m  a  1 9 8 3  to t a l  o f 1 ,5 6 9  to  8 4 9  in  1 9 9 2 , a  r e d u c t io n  o f  4 6  
p e r c e n t .  E f fe c t iv e  F e d e r a l  t r a c k  s ta n d a r d s  p l a y e d  a  p o w e r f u l  
r o le  in  t h i s  in c r e a s e d  s a f e ty , a s  d i d  th e  r a i l r o a d  in d u s t r y ' s  
s u c c e s s  in  d e v e lo p in g  a n d  a p p ly in g  n e w  p r o c e d u r e s  f o r  
o p e r a t in g  t r a in s  a n d  m a in ta in in g  t r a c k  in  m o u n ta in o u s  
c o u n tr y . T h e  R a ilr o a d  R e v i ta l iz a t io n  a n d  R e g u la to r y  R e fo r m  
A c t  o f 1 9 7 6 , a n d  th e  S ta g g e r s  R a i l  A c t  o f 1 9 8 0  h e l p e d  im p r o v e  
th e  f in a n c ia l  h e a l th  o f  U n ite d  S ta t e s '  r a i l r o a d s  a n d  in c r e a s e d  
t h e i r  a b i l i t y  to  in v e s t  in  r ig h t s  o f  w a y , th e r e b y  c o n t r ib u t i n g  to  
th e  im p r o v e m e n t.

F R A 's  D o c k e t  R S T  9 0 - 1  p r o v id e s  a  v e h ic le  f o r a  th o r o u g h  r e v ie w  
o f  th e  tr a c k  s ta n d a r d s . C o m m e n ts  in  r e s p o n s e  to  th e  N o v e m b e r  
1 9 9 2  a d v a n c e  n o t ic e  o f  p r o p o s e d  r u le m a k in g  a d d  to  th e  
a g e n c y 's  k n o w le d g e  a n d  in f o r m  th e  p r o p o s e d  r u le s ,  n o w  b e in g  
d r a f te d . T o  th e  e x t e n t  tr a in  o p e r a t io n s  o v e r  r o u t e s  w i th  s h a r p  
c u r v e s  a n d  s t e e p  g r a d i e n t s  m a y  b e  im p r o v e d  b y  r e v is in g  

___________F e d e r a l tr a c k  s ta n d a r d s , F R A  w ill f u l ly  c o n s id e r  s u c h  r e v is io n s .

R E P O R T : Federal track safety standards require the
progressive refinement of railroad track quality as a function of
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increasing train speed.57 Specific reference to the movement of 
hazardous materials occurs only in the discussion of "excepted 
track,"58 because hazardous materials shipments do not interact with 
track in any way essentially different from other freight. Cars 
transporting hazardous materials can appear in virtually any freight 
train and are, thus, covered by track safety regulations addressing 
common passenger and freight rail traffic.

FRA’s track regulations establish standards requiring track 
components (ties, spikes, joint fasteners, and the like) to hold the 
rails within set limits for gage, alignment, and surface.59 While 
individual railroads operating in m ountainous terrain may have 
adopted certain techniques specifically to maintain track geometry on 
significant grades, the regulations do not consider the influence of 
route gradient as a separate category.

Degree of curvature enters the standards in the prescription of 
superelevation on curved track, taking into account a range of train

49 CFR Part 213, §§ 213.1 through 213.241, plus appendices. FRA has 
started a regulatory proceeding to consider amending the track standards. Docket 
RST-90-1, 57 FR 54038, November 16, 1992. Comments have been received to 
the advance notice of proposed rulemaking and development work has begun on 
proposed rule changes.

68 49 CFR § 213.4(e)(3). Excepted track is a category at the lowest level of 
the track quality spectrum. On excepted track, a train may have a maximum of 5 
placarded hazardous materials cars arid may not be operated at a speed in excess 
of 10 miles per hour. Such a limited reference to hazardous materials is entirely 
consistent with the purpose of the track standards.

59 Gage is, generally, the distance between the rails; § 213.53 states, "Gage 
is measured between the heads of the rails at right angles to the rails in a plane 
five-eights of an inch below the top of the rail head." Alignment is the 
"straightness" of the pair of rails from side to side; required measurements are 
listed in § 213.55. Surface includes both the end to end "straightness" of the rail 
and its cross level, or the difference in height across the gage. An explanation of 
these, and many other track-related terms, is collected in "A Glossary of Tferms," 
T h e T ra c k  C y c lo p e d ia , ©1978, Simmons-Boardman Publishing Corporation, 
Omaha, NE.
92 Forw ard  th rou gh  the 90's:



speed values and associated track curvatures.60 Superelevation, the 
raising of the outer track in a curve relative to the inner track, is a 
matter of balancing probable train speed with curvature. In perhaps 
overly broad terms, if the train goes around the track faster than the 
superelevation "allows," it will derail to the outside; theoretically, if it 
goes around the sam e curve too slowly, it will derail to the inside — 
but the track standards limit the magnitude of superelevation so that 
even a stopped train cannot simply "fall off."

There can be no doubt that running trains successfully  
through mountainous terrain is more difficult than operating across 
the prairie. It can be accomplished even though there is little that 
can be done in a cost effective way to modify the railroad grades or 
route alignm ents that traverse rugged country. In only the m ost 
exceptional cases can a railroad today even consider sustaining the 
capital costs associated with line and grade changes in the 
m ountains. What can and is being done, though, is the 
accomplishment of relatively minor changes in existing track and a 
tailoring of train operations to specialized terrain and track 
characteristics.

In recent years, the railroad industry has made dramatic 
improvement in reducing the frequency of track-related train 
derailments in mountainous territories. Analysis of a series of track- 
caused derailments on hilly, twisting rights-of-way identified three 
common elements. First, almost invariably the derailments happened 
at a curve. This is not surprising; curves often form the 
overwhelming majority of route alignment in rugged terrain. Second, 
the presence of relatively large superelevation values were noted and 
th is was a direct result of the track having to accommodate fairly 
wide differences in speeds between ascending aiid descending trains.

_________________________________________ An Assessmemt of Track Stawdards/ Grades amp Curves

60 §§ 213.57 and 213.59. A chart, showing maximum allowable operating 
speeds for curved track at various degrees of curvature and inches of 
superelevation, illustrates the formula expressed in § 213.57.
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Sometimes, in such cases, a railroad had attempted to compromise 
by having too little elevation for faster trains and too much for slower 
traffic. Third, the track-related derailment causes were generally 
confined to wheel climb or rail rollover.

Industry response to the recognition of these common elem ents 
was to reduce superelevation and accept the consequent accelerated 
wear of the outer (guiding) rail caused by increased wheel flange 
forces. Rail lubrication brought some relief from increased wear, as 
did reducing the speed of grade-descending trains, thus narrowing 
the differences in comparative train speeds. Mountain territory 
derailments were also reduced by paying close attention to the ways 
in which loaded and empty cars were assem bled into trains. Finally, 
greatly strengthening the track structure helped reduce the incidence 
of rail roll-over, and with improved surface geometry came a 
reduction in the harmonic rocking of cars. These m easures were not 
related to the transport of hazardous materials, p e r  s e , but were 
applied to all traffic moving over trackage having significant grades 
and high degrees of curvature.

Nationally, track-caused train accidents have declined steadily 
from a 1983 total of 1569 to 849 in 1992, a reduction of 46 percent. 
To no sm all degree, this outcome was influenced by the railroad 
industry's success in developing and applying new procedures for 
operating trains in m ountainous country and for maintaining track 
in those regions. Also playing a powerful role in the evolution of this 
salutary trend is the effectiveness of the Federal track safety 
standards in establishing a qualitative floor that Class 1 railroads 
constantly try to surpass. Credit m ust also be given to the Railroad 
Revitalization and Regulatory Reform Act of 1976,61 and to the

61 P.L. 94-210, February 5, 1976. Also known as the 4R Act, its provisions 
have been codified in Title 49, U.S.C..
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Staggers Rail Act of 1980,62 and their salutary effect on the financial 
health of the railroads in the United States, and on the increased 
ability of the railroads to invest in their rights of way.

The railroads have found the use of continuous welded rail 
(CWR) and "direct fixation" track fasteners especially helpful in coping 
with the stresses caused when heavy trains negotiate sharp curves 
or steep grades. CWR eliminates the bolted joints necessary to join 
individual 39-foot rail lengths and reduces the dips in track profile 
that often appear as a result of vertical wheel impacts at the joint. As 
track running surface contour gets farther from ideal, it can excite 
high center of gravity cars towards increasingly severe rocking 
motions and, eventually, derailment. Direct fixation ra il/tie fasteners 
provide a far more secure connection of the rails to the ties than was 
possib le with conventional track spikes. This, in turn, makes the 
track more resistant to rail rollover induced by the lateral wheel loads 
generated when rail cars round curves.

Track defect caused derailments, as noted above, are now 
about half the level of 10 years ago. The contribution of the Federal 
track safety standards to that continuing decline is undeniable. It is 
perhaps best characterized by thinking of the Federal standards in 
term s of defining the parameters for a safe track environment and 
then using the presence of Federal and state track inspectors to focus 
the attention of railroad maintenance officials on the priority of 
complying with these requirements. In FRA's experience, a track- 
safety mindset exists in the industry today that was notable through 
its absence 20 years ago.

The record proves it is possible to operate trains safely over 
tracks that include significant grades and high degrees of curvature. 
But, to do this with consistent success demands close adherence to

62 P.L. 96-448, October 14, 1980; 49 U.S.C. § 10101 e t  s e q ., formerly 45 
U.S.C. §23 If, e t s e q .
A  Report on Selected Issues Presented b y  the Transportation b y  Rail o f Hazardous Materials 95



Am Assessment of Track Standards f Grades and Curves

train operating and track m aintenance methods that have been 
proven to work. The margin of error, when railroading in the high 
country, is not very broad.
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THE EFFECTIVENESS OF WAYSIDE BEARING 
FAILURE DETECTORS

S U M M A R Y : T e c h n o lo g y  h a s  s o  a d v a n c e d  th e  c a p a b il i t ie s  o f f r e i g h t  c a r  r o l le r  
b e a r in g s  t h a t  th e  A s s o c ia t io n  o f  A m e r ic a n  R a ilr o a d s  
M e c h a n ic a l D iv is io n  n o  lo n g e r  k e e p s  i t s  s p e c i a l  r e c o r d  o f  c a r s  
s e t  o u t  o f  t r a in s  d u e  to  b e a r in g  p r o b le m s . N e v e r th e le s s , r o l le r  
b e a r in g  f a ilu r e s  s t i l l  c a u s e  a b o u t  2  p e r c e n t  o f  th e  a c c i d e n ts  d u e  
to  m e c h a n ic a l f a ilu r e s  a n d  a c c o u n t  f o r  a b o u t  2 0  p e r c e n t  o f  th e  
a c c i d e n t  d a m a g e  f r o m  m e c h a n ic a l  f a i lu r e s .

R o l l e r  b e a r in g s  g e t  h o t  a s  th e y  b e g in  to  f a i l  a n d  h o t  b e a r in g  
d e t e c to r s ,  in s t a l l e d  a b o u t  e v e r y  2 0 - 3 0  m i le s  a lo n g  m a in l in e  
t r a c k , c a n  w a r n  r a i l r o a d s  b e fo r e  th e  b e a r in g s  s u d d e n l y  fa il. 
T h e  m o s t  c o m m o n  t y p e  o f  d e t e c to r  i s  a n  in f r a r e d  s c a n n e r  th a t  
r e c e iv e s  th e  " en ergy"  tr a n s m it te d  b y  a n  o v e r h e a tin g  b e a r in g  a n d  
s e n d s  a  s ig n a l  to  w a r n  th e  tr a in  c r e w .

H o t b o x  d e te c to r s  w o rk , a n d  t h e y  w o r k  w e ll. H o w e v e r , t h e y  a r e  
e x p e n s iv e  to  i n s t a l l  ( n e a r ly  $ 9 0 ,0 0 0  e a c h )  a n d  to  m a in ta in  
( a n n u a l m a in te n a n c e  r u n s  s o m e  $ 1 1 ,0 0 0  to  $ 2 0 ,0 0 0 p e r  u n it) . 
W h a t i s  n o t  c e r ta in  i s  t h a t  th e y  a r e  a lw a y s  th e  b e s t  w a y  to  
s p e n d  th e  n e x t  s a f e t y  im p r o v e m e n t d o lla r . F R A  b e l ie v e s  th a t  
a n y  m a n d a te  to  in s t a l l  o v e r h e a te d  b e a r in g  d e t e c to r s  s h o u ld  b e  
s e le c t iv e ,  b a s e d  o n  p o p u la t io n , tr a f f ic , th e  p r e s e n c e  o f  
w a te r w a y s  o r  o t h e r  e n v ir o n m e n ta l ly  s e n s i t i v e  a r e a s , a n d  o th e r  
r i s k  f a c to r s .

R E P O R T : Nearly all of the track in the general railroad system  
of transportation63 carries hazardous materials, and the sam e is true 
of the freight trains moving over that track. As a consequence, the

63 The "general railroad system of transportation" is "the network of 
standard gage railroads over which the interchange of goods and passengers 
throughout the Nation is possible—including even certain railroads not physically 
connected to the continental system, such as a freight railroad in Alaska with 
which other American railroads interchange cars by means of intermediate modes 
of transport. "The Extent and Exercise of FRA's Safety Jurisdiction," Appendix A 
to 49 CFR Part 209.
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ability to detect overheated wheel bearings before they progress to 
failure affects railroad safety on a broader front than ju st hazardous 
materials transportation.

"Journal bearing" is the general term used to describe the load 
bearing arrangement at the ends of each axle on a railcar truck. 
Roller bearings are sealed assem blies of rollers, races, cups, and 
cones pressed onto axle journals and generally lubricated with 
grease.64 Because plain bearings (the type in u se before the 
development of the roller bearing) were in box-like enclosures in the 
truck side frame, an overheated journal bearing came to be called a 
"hot box." The term remained even as the structure changed.

The roller bearing was introduced for freight cars more than 35 
years ago in the United 
States. In the 1950s, less 
than 1 percent of the new  
cars were equipped with 
roller bearings and a 
majority of railroad cars 
continued to rely on the 
old cast bronze bearing 
with an antifriction liner 
lubricated by oil. By the 
end of 1965, about a 
quarter million freight cars 
had been equipped with 
roller bearings; in that 
year, over 90 percent of the new cars built had roller bearings as

Cars Equipped with Roller Bearings 
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64 T h e R a ilr o a d  D ic tio n a r y  o f  C a r  a n d  L o c o m o tiv e  T erm s, Revised Edition, 
Simmons-Boardman Publishing Corporation, Omaha, NE.
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original equipm ent.65 Since August 1, 1968, it has been mandatory 
that all new cars be equipped with roller bearings and, by the end of 
1969, the population of roller bearing equipped cars had risen to 
about a half million freight cars. Now, essentially all freight cars have 
roller bearings.

A series of rules has been adopted by the AAR to promote the 
u se of roller bearings. Field Manual66 Rule 88.A.17. states that, 
effective January 1, 1991, all tank cars in hazardous materials 
service had to be equipped with journal roller bearings and not with 
friction bearings. Effective January 1, 1994, all cars m ust be 
equipped with journal roller bearings and may not be equipped with 
friction bearings. Field Manual Rule 90 prohibits in interchange tank 
cars in hazardous materials service with converted friction bearing 
truck side frames. (This requirement was effective January 1, 1992.) 
The sam e prohibition, but applicable to all cars, becom es effective 
January 1, 1995.

Roller bearings have so drastically improved journal 
performance that the AAR's Mechanical Division no longer keeps 
records of freight car set-offs (taking a car out of a train and putting 
it into a siding) due to bearing problems. By way of contrast, in the 
early 1950s, when the railroads relied on plain bearings, the industry 
averaged 1 set-off per 150,000 car-miles due to bearing failure. In 
the m id-1960s, with 15 percent of the freight car fleet on roller 
bearings and improvements in plain bearings, the failure rate had

65 C a r a n d  L o c o m o tiv e  C yc lo p e d ia , ©1966, Simmons-Boardman Publishing 
Corporation, New York, NY.

66 The F ie ld  M a n u a l o f  th e  A .A .R . In te rc h a n g e  R u le s , as adopted by the 
Association of American Railroads, Mechanical Division, Operations and 
Maintenance Department, Washington, DC. The F ie ld  M a n u a l a n d a companion 
O ffice  M a n u a l [dealing primarily with car repair billing rates and procedures) are 
published annually by AAR. The rules in these manuals establish the conditions 
under which one railroad can and must use the cars of another railroad or private 
car owner.
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dropped to one set-off for every 1.5 million car-m iles, a ten-fold 
improvement in 15 years.

However good the news has become, roller bearing failures still 
cause accidents, about 2 percent of those due to m echanical failures 
in 1992, and they are still most expensive of the accidents caused by 
m echanical failures. In 1992, damages from accidents caused by 
overheated roller bearings cost the railroads nearly 20 percent of all 
the accident damage resulting from m echanical failures and nearly 
4 percent of the damage from all causes.67

As railroads go to higher speeds and heavier loads per car, the 
potential for roller bearing failures theoretically increases. 
Fortunately, research and development efforts by FRA and the 
railroad supply industry have advanced the capabilities of wayside 
detectors to spot overheated journals before failure.

All wheel journals generate some heat; it is the product of 
normal friction between the axle and the rollers, races, and other 
components of the bearing. If the bearing u ses up all its grease—a 
very rare occurrence—or if a roller or some other crucial part develops 
a flaw or is not able to perform its intended function, the bearing will 
begiu to generate abnormal heat. If not detected and repaired in 
time, the entire bearing structure may be destroyed and all the parts 
either welded together and locked or melted away (burned off). Either 
failure mode usually leads to a derailment,

Warm objects (any object above absolute zero is a "warm" 
object) radiate infrared energy. The higher the temperature, the more 
energy is radiated. The detection of infrared energy and its

67 Damage and accident statistics are taken from Tables 19 and 21, 
"Accicient/Incident Bulletin," No. 161, Calendar Year 1992, Office of Safety, 
Federal Railroad Administration, Department of Transportation, Washington, DC.
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conversion through electronic circuitry to an electrical output enables 
the temperature of a warm object to be read on a gauge (or other 
device). But hot box detectors m ust be capable of "reading" the 
temperature of bearings only, and not of other objects on the train, 
and then "alarming" only at abnormally high readings.

Early testing of hot box detectors showed that less than half 
the heat generated is dissipated by the box and the remaining portion 
is transmitted into the wheel hub. This dissipation is dependent on 
a number of factors, including wind movement, how tightly the major 
components of the bearing fit, and the heat transfer between the box 
and the side frame of the truck assembly.

To focus the infrared scanner on the bearing, and away from 
other parts of the car, manufacturers "gate" the detector by limiting 
the signals reaching it. This is accomplished both physically, by 
optically aligning or focusing the window through which the infrared 
detector sees the bearing, and electrically, by using transducers to 
detect the presence of a wheel and only turning on the detector when 
the wheel bearing is within range of the scanner. Following detection, 
the signal is compared to the infrared reading of a "reference point," 
such as the truck side frame, and an electronic determination is 
made about whether the bearing reading ju st taken is within or 
beyond normal parameters.

In addition to wayside infrared hot bearing detectors, 
developmental work is being done on acoustic detectors and on-board 
system s. One system uses a heat sensitive bolt to replace one of the 
roller bearing end cap bolts; when the bearing exceeds a 
predetermined temperature, the detection bolt releases a visual 
indicator, plainly marking the hot bearing for subsequent closer 
inspection. Burlington Northern has installed over 2,000 detector 
bolts on cars in its fleet. (For full coverage, a standard freight car 
would need eight bolts, one for each wheel/bearing set.) Another
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system  u ses a heat sensitive elem ent in the roller bearing adapter 
that produces a distinctive odor if the bearing becom es overheated. 
A recent new system  u ses a thermal sensor-bolt to replace the 
bearing end cap screw. If the bearing overheats, the thermal sensor 
and a transmitter in the bolt are activated and emit a radio-frequency 
alarm that can be monitored in the locomotive cab.

An October 1993, AAR survey of 13 Class 1 freight railroads 
and Amtrak shows that over 4,400 hot box detectors are installed, or 
1 about every 20 to 30 m iles on mainline track. The approximate 
cost of installing an overheated bearing detector varies from $80,000  
to $90,000 depending on type of detector being used. Each 
installation  m ust be m aintained at a cost of between $11,000 and 
$20,000 per year. In addition to ensuring that detectors will take 
note of an overheated journal, maintenance is essential to avoid false 
positive readings. Not only do alarms cost the railroad in train and 
crew delays, but a hot box detector that "cries w o lf reduces the 
impact of any true positive reading it gives.

Som e railroads relay the results of a hot box detector 
inspection to the crew, by m eans of a trackside display, but more of 
them receive the data at a central location, review it for abnormally 
high readings, and then notify the train crew. Readouts are accurate 
enough that the crew can be told to stop and to check a particular 
end of a particular axle on a set car. ("Crew of Train X2398, check 
the north end of the number 2 axle on ABCX 145632 for an 
overheated bearing.")

Optimum spacing and location of hot box detectors on each 
segment of track depends on a number of train operating parameters, 
including tonnage, speed, grade, track curvature, and the type of 
equipment. The AAR survey found that the average spacing between 
detectors is about 20 to 30 m iles.
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Together with the shift from friction to roller bearings, 
improvements in roller bearing design, and better ̂ quality control of 
roller bearing assembly at the wheel shops, wayside bearing detectors 
have been very effective in reducing the number of burned off 
journals. AAR statistics show that, for the year 1991, there was a 
favorable change in the rate of overheated journals per billion ton 
m iles of approximately 34 percent and a decrease in bum  offs per 
billion ton m iles of approximately 4 percent, when compared to the 
year 1990. AAR data reflects a decreasing trend for each of the 10 
years, 1981 through 1991. The average decrease based on AAR data 
is 67 percent for bum  offs and 60 percent for hot boxes.

W ayside bearing failure detectors work and have made a 
positive contribution to improve the safety of hazardous materials 
transportation safety by railroad. It is not certain that hot box 
detectors are always the m ost efficient way to increase safety. They 
are expensive to install and to maintain and they create additional 
costs when they do not work properly. (Responding to an inquiry of 
the Canadian Government, one major railroad said it experienced, on 
average, four false alarms for every verified hot box.) FRA believes 
that any mandate to install overheated bearing detectors should be 
selective, based on traffic, population, the presence of waterways or 
other environmentally sensitive areas, and other risk factors. 
Further, any mandate cannot ignore other alternatives, including 
further em phasis on improved bearing design and quality control.

A  Report on Selected Issues Presented b y  the Transportation b y  Rail o f Hazardous Materials 103



To answer your specific question with respect to the maintenance of records and Federal access, I need to expand and clarify my February 9, and October 15, 1998 letters. The approvals issued by the Association of American Railroads’ (AAR) Bureau of Explosives (BOE) generally authorized the shipment of explosive materials and devices and to a limited degree handling requirements for shipments by tank car. Unrelated to the BOE approvals, but related to it by organization, the AAR Tank Car Committee approves tank car design drawings; the construction of the tank, including valves and fittings; tank car facility equipment requirements; and the qualification of facility personnel. The AAR Tank Car Committee consists of industry representatives that meet certain academic and professional requirements. Nearly all of the members have a mechanical engineering degree and represent the railroad, shipping, car builder, or a trade association. The AAR Tank Car Committee, as a third-party, approves the design of the tank, valve, or fitting when in its opinion the design conforms to the Federal requirements. The AAR, in addition to the Federal Railroad Administration (FRA) audits tank car facilities for compliance with both Federal and industry rules and standards. During the audit, an inspector may ask for any drawing to compare it with actual production. It is the car owner, not the AAR that must ensure that all design requirements are met. See for example 49 CFR 179.1 jZ(d), (e), and (f).
Design drawings, and any related paper work are generally held at the corporate office or some other central location. Car owners, not the AAR, are required by regulation to maintain the design drawings and related documents throughout the period they own the car. See for example 49 CFR 180.517. FRA has enforcement authority over bulk packagings, including tank cars, transported by railroad. As part of the Department’s statutory authority under the Hazardous Materials Transportation Law, the FRA inspectors have the right to request any document related to railroad safety, including tank car drawings. In discussions with the FRA, that agency has never had a problem in obtaining the records it needs from the car owner to oversee its safety program. The records are available by simply contacting the car owner.
With respect to the car owner, each tank car is required by regulation and by industry rules to display a reporting mark and number. The owner of any railcar by reporting mark is traceable through the Universal Machine Language Equipment Register (UMLER) administered by the AAR. The Official Railway Equipment Register, a publisher of the UMLER record, also provides information on the car owner, and maintenance and car accounting points of contact.
I hope this answers your concerns with respect to the availability of car records.



A N  ASSESSM EN T OF RAILROAD TANK CAR
RULES

S U M M A R Y : T a n k  c a r s  a r e  d e s ig n e d , b u i l t ,  a n d  o p e r a te  u n d e r  a n  in t r i c a t e  
a n d  c o m p le m e n ta r y  s e t  o f  r u le s .  F R A 's  f r e ig h t  c a r  a n d  p o w e r  
b r a k e  r u l e s  d e a l  w ith  th e  ta n k  c a r  a s  t h e y  w o u ld  a n y  o th e r  
r a i l r o a d  f r e ig h t  c a r . R S P A 's  h a z a r d o u s  m a te r ia l s  r u l e s  
( e n f o r c e d  a g a in s t  r a i lr o a d s  b y  F R A ) t r e a t  th e  t a n k  c a r  a s  a  
p a c k a g in g  a n d  m a n d a te  s a f e t y  f e a tu r e s  a n d  p e r m is s i b l e  
m a t e r i a l s  o f  c o n s tr u c t io n . I n d u s t r y  r u le s ,  in  th e  f o r m  o f  th e  
A A R  in te r c h a n g e  r u le s ,  p r o v id e  f o r  th e  u s e  b y  o n e  e n t i t y  (a  
r a i l r o a d )  o f  e q u ip m e n t  b e lo n g in g  to  a n o th e r  (a  c h e m ic a l  
s h ip p e r )  a n d  th e  s ta n d a r d s  f o r  k e e p in g  th e  c a r  u p  to  c u r r e n t  
m a in te n a n c e  r e q u ir e m e n ts .

T h e  t a n k  c a r  i s  a  tim e - p r o v e n , e f f ic ie n t  h a z a r d o u s  m a te r ia l s  
p a c k a g in g , w h ic h  h a s  p r o v e n  s a fe  f o r  i t s  in t e n d e d  f u n c t io n , b u t  
t h e  f l e e t  n e e d s  im p r o v e m e n t. A c c id e n t  e x p e r ie n c e  a n d  
im p r o v e m e n ts  in  ta n k  c a r  c o n s t r u c t io n  s u g g e s t  a  h ie r a r c h y  o f  
t a n k  c a r  s u r v iv a b i l i t y  in  d e r a i lm e n ts , w i th  n o n in s u la te d  c la s s  
1 1 1  c a r s  th e  l e a s t  r e s i s t a n t  to  p r o d u c t  l o s s  in  a n  a c c i d e n t  
s c e n a r io .  F R A  a n d  R S P A  h a v e  e n g a g e d  in  a  p r o g r e s s iv e  
p r o g r a m  o f  im p r o v e m e n ts  to  th e  h a z a r d o u s  m a te r ia l s  ta n k  c a r  
f l e e t  s in c e  th e  1 9 7 0 s . E a r ly  e f f o r ts  c o n c e n tr a te d  o n  th e  c a r s  
c a r r y i n g  th e  m o s t  v o la t i le  p r o d u c t s  a n d  th e  p r o g r a m  h a s  
a d v a n c e d  s o  th a t , n o w , th e  r o le  o f  th e  D O T  1 1 1  c a r  i s  b e in g  
p e r c e p t i b l y  r e d u c e d  a s  a  tr a n s p o r ta t io n  v e h ic le  f o r  h a z a r d o u s  
m a te r ia l s .  F R A  a n d  R S P A  h a v e  p r o p o s e d  a m e n d m e n ts  to  th e  
F e d e r a l  ta n k  c a r  r u l e s  t h a t  w i l l  c o n t in u e  th e  im p r o v e m e n t  
p r o c e s s  a n d  f in a l  r u le  r e v is io n s  a r e  n o w  b e in g  c o n s id e r e d .

E l im in a t in g  r i s k  f r e q u e n tly  r e q u ir e s  e f f o r t  o f  a  d i f f e r e n t  o r d e r  o f  
m a g n i tu d e  th a n  m e r e ly  r e d u c in g  r i s k .  E v e n  f u l l y  j a c k e t e d  a n d  
s h i e l d e d  p r e s s u r e  ta n k  c a r s  h a v e  l o s t  p r o d u c t  in  a c c id e n ts .  
F u tu r e  im p r o v e m e n ts  a r e  m o s t  l i k e ly  w i th  a  s y s t e m s  a p p r o a c h , 
e x a m in in g  th e  c o m m o d ity , th e  p a c k a g in g , a n d  th e  m o v e m e n t  
c o n d i t io n s  a s  a  w h o le  a n d  th e n  a c t in g  to  r e d u c e  o v e r a l l  r i s k  

___________a n d  e x p o s u r e . __________________________________

R E P O R T :  There are about 213,000 tank cars in the North 
American rail car fleet, including about 22,000 which may move 
across the borders from Canada and Mexico under the industry's
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interchange rules. Comprising just over 13 percent of the freight car 
fleet, tank cars move 70 percent of rail-hauled hazardous materials.

Industrial shippers and car leasing companies own essentially  
all U.S. tank cars. Because of the products likely to be carried, tank 
cars get, and deserve, extra scrutiny in the name of safety. It should  
be recognized, however, that tank cars carrying hazardous materials 
are rarely the cause of railroad accidents; since the first tank cars 
were built in the Pennsylvania oil fields in the years ju st before the 
Civil War, they have compiled a good safety record.

FRA, working with RSPA, reported in 1990 on the relationship 
between DOT and the AAR Tank Car Committee.68 The 1990 report 
includes a summary of the history of the tank car in th is country 
and, because an understanding of that history is essential to an 
understanding of how Federal tank car regulations developed and 
why they are structured as they are, FRA has adapted it as Appendix 
A to this report.

By the time the Interstate Commerce Commission (ICC) began 
to regulate hazardous m aterials transportation early in th is century, 
the industry had set its own standards for the design, construction, 
alteration, and repair of tank cars. The ICC adopted industry 
standards and, by regulation, required the Committee on Tank Cars 
of the American Railway Association69 to approve applications for 
construction, alteration, or repair of tank cars if the design m et the 
ICC standard. Setting the basic safety standards and specifications 
is properly the role of the Government, but the ICC becam e extremely

68 A  R e p o r t o n  T a n k  C a rs: F e d e ra l O v e rs ig h t o f  D e s ig n , C o n s tr u c tio n , a n d  
R e p a ir , Federal Railroad Administration and Research and Special Programs 
Administration; Department of Transportation, Washington, DC, 1990.

69 The predecessor of the Association of American Railroads, the present 
industry association.
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re lia n t on the industry 's recom m endations fo r changes in  the 
specifications.

Two key pieces o f legislation make the D epartm ent o f 
T ransporta tion responsible fo r regulating the design, construction, 
and re p a ir o f ra ilroad  tank cars: The Federal R ailroad Safety A ct o f 
1970 and the Hazardous M aterials T ransportation A ct.70 Under 
FRSA, the Secretary o f T ransportation is directed to  preiscribe 
regulations "fo r a ll areas o f ra ilroad safety." The HMTA grants the 
Secretary a u th o rity  to  issue regulations w hich "govern any safety 
aspect o f the transporta tion  o f hazardous m ateria ls." The Secretary 
has delegated im plem entation and enforcem ent o f these acts and 
th e ir regulations to  the Federal Railroad A dm in istra tion  and the 
Research and Special Programs A dm in istra tion.

W hile DOT is now more active in  m atters re la ting  to  ta n k cars, 
G ovem m ental/industry operating patterns rem ain m uch influenced 
by the patterns established prio r to the creation o f the Departm ent in  
1966. The ta n k  car specifications are issued by DOT, although 
proposed changes fostered by the private sector often emerge from  
the considerable expertise o f the Tank Gar Com m ittee o f the AAR. 
Before a car enters service, its  bu ilde r m ust issue a C ertificate o f 
C onstruction certifying th a t the car com plies w ith  a ll applicable DOT 
and AAR requirem ents, includ ing  specifications, regulations, the 
interchange rules, and the DOT R ailroad Safety Appliance 
S tandards.71

49 U.S.C. Subtitle V, Part A, formerly 45 U.S.C. § 421, et seq. and 49 
U.S.C. § 5101 e t s e q . , formerly 49 U.S.C. App. § 1801 et seq.

71 49 CFR Part 231.
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Rules. R egulations. O rders, and S tandards:

Tank cars are b u ilt and operate under fou r p rim ary sets o f 
rules or standards:

•  Regulations arid orders issued under the Federal ra ilroad 
safety laws (other than the HMTA), includ ing  emergency 
orders; ''

•  Regulations issued under the HMTA, as amended;

•  The AAR Tank Car M anual; and

•  The AAR Interchange Rules.

Ah Assessment of Railroad Tabik Car Rules________________________ , . ._________  , ,,. . ,

R egu la tions issu e d  u n d e r th e  F edera l ra ilro a d  sa fe ty  la w s: 
Federal railroad safety leg isla tion7̂  was discussed in  the firs t p a rt o f 
th is  Report; regulations issued under those laws form  a 
comprehensive scheme o f Federally m andated safety program s, 
essentially a ll o f them  affecting hazardous m aterials transporta tion  
by ra ilroad tank car.

FRA's safety regulations extend from  Part 200 through Part 245 
of T itle  49, Code of Federal Regulations. Because a ll o f these sections 
are related to  ra ilroad safety, a ll o f them  are, na tu ra lly , related to 
ra ilroa d  hazardous m ateria ls transporta tion  safety. These 
regulations im pact hazardous m aterials transporta tion  by ra ilroad  
tank car from  three broad perspectives: Hum an factors regulations, 72

72 The HMTA, as it pertains to the railroad transportation of hazardous 
materials, is considered to be one of the railroad safety laws. P u b lic  U tilitie s  
C o m m iss io n  o f  O h io  v . C S X  T ra n sp o r ta tio n , ln c „ 901 F.2d 497 (6th Cir.j, cert, 
denied. However, regulations promulgated under HMTA are sufficiently different 
in organization and in agency genesis from regulations promulgated under FRSA 
that it makes more sense in this report to discuss them separately.
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equipm ent regulations, and regulations affecting the ra ilroad  
operating and business environm ent.

Hum an factors regulations: W ith in  th is  category are
regulations seeking the optim um  perform ance from  the people who 
operate tra ins, w hether or no t they actually s it in  the locom otive.

•  Parts 217 and 218 cover operating ru les and operating 
practices and p ro h ib it, fo r instance, tam pering w ith  a safety 
device on a locomotive. O ther rules in  th is  group require blue 
signals to  be displayed when workm en are on, under, or 
between ro llin g  equipm ent.

•  Part 219 prescribes m inim um  Federal safety standards fo r the 
contro l o f alcohol and drug use by ra ilroad w orkers.

•  P art 220 establishes requirem ents governing the use o f radio 
com m unications in  connection w ith  ra ilroad  operations.

•  P art 228 sets fo rth  the reporting and recordkeeping 
requirem ents w ith  respect to the hours o f service o f ra ilroad  
employees.

•  P art 240 prescribes m inim um  qualifica tions fo r locom otive 
engineers, to  ensure th a t only qualified persons operate 
locom otives o r tra ins.

Equipm ent regulations: These standards cover the ta n k  car as 
it  exists as a ra ilroad  car, w hile the regulations issued under the 
hazardous m ateria ls acts cover the tank car as a container o f 
dangerous com m odities.

•  Part 215 contains the Federal safety standards fo r ra ilroad  
fre ight cars. This part describes the safety lim its  fo r fre igh t car
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components such as wheels, axles, bearings, coupling systems, 
and car bodies. In  addition, th is  p a rt describes conditions 
under w hich defective fre igh t cars m ay be moved and 
establishes requirem ents fo r stencilling  cars w ith  th e ir 
reporting m ark and other necessary in form ation.

•  Part 221 sets standards fo r h igh ly visib le  m arking devices fo r 
the tra ilin g  end o f the rear car o f a ll passenger, com m uter and 
freight tra ins; its  purpose is to help prevent rear end collisions.

•  P art 229 defines Federal safety standards fo r a ll locom otives 
(except those propelled by steam).

•  Part 231 contains the safety appliance standards, such as the 
requirem ents fo r steps, ladders, handholds, hand brakes, and 
uncoupling levers.

•  P art 232 requires power brakes on fre igh t cars, sets the 
standard height fo r drawbars, and establishes the rules fo r 
inspection, testing, and m aintenance o f power brake systems.

Regulations affecting the railroad operating environm ent: This
group o f regulations involves the s tru c tu ra l netw ork through w hich
tank cars move.

•  Part 213 imposes m inim um  requirem ents fo r track th a t is pa rt 
o f the general ra ilroad  system o f transporta tion .

•  P art 225 sets fo rth  requirem ents fo r reporting accidents in  
order to  provide FRA w ith  in form ation concerning hazardous 
conditions on the N ation's ra ilroads.

•  Parts 233, 234, 235, and 236 encompass FRA's regulation o f 
ra ilroad  signal systems.
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Em ergency orders: Emergency orders, issued under FRSA, 
com prise an additional facet o f the Departm ent's regulation o f 
hazardous m ateria ls transporta tion by tank car. FRA is authorized 
to  issue emergency orders where an unsafe condition or practice 
creates "an emergency situation involving a hazard o f death or in ju ry  
to persons."73 As o f the publication o f th is  report, FRA has issued 17 
emergency orders. Four o f the emergency orders act d ire ctly  to 
re s tric t the operation o f tank cars or take certa in o f them  out o f 
service:

Order/
Publication

Summary

No. 2
37 FR 28311 
12/22/72

Affected 3 series of DOT 112A400W tank cars built by UTLX susceptible to cracking in 
the bolster area.

No. 5
39 FR 38230 
10/30/74

Affected DOT 112A and 114A tank cars not equipped with headshields; prohibited cutting 
off in motion (required shove to rest), required shipping paper declaration.

No. 16 
57 FR 11900 
4/7/92

Required inspection and repair o f dual diameter tank cars due to shell cracking problem.

No. 17 
57 FR 41799 
9/11/92

Requires priority-based inspection program to detect cracks and defects in the stub sill 
area, reaching essentially all stub sill tank cars built before 1984. High mileage cars, and 
those assigned to AAR Priority Inspection Program to be inspected within 18 months; 
others within 5 years (jacketed cars) or 7 years (non-jacketed cars).

Five other emergency orders d irectly im pact hazardous m aterials, 
e ither through restrictions on p a rticu la r kinds o f dangerous 
m ateria ls, such as explosives th a t do no t move in  ta n k cars, or by 
restricting or proh ib iting  the passage o f hazardous m ateria ls over a ll 
or a p a rt o f a ra ilroad 's tracks. That over h a lf o f FRA's emergency 
orders relate to hazardous m aterials is understandable in  lig h t o f the 
constant, im m ediate threat they pose.

73 49 U.S.C. § 20104, formerly 45 U.S.C. § 432(a). Emergency orders may 
immediately impose "restrictions and prohibitions ... that may be necessary to 
abate the situation."
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R egu la tions issu e d  u n d e r the  hazardous m a te ria ls  
tra n s p o rta tio n  a cts: Regulations issued under the HMTA and its  
am endm ents form  the basis fo r the DOT’S m ultim odal hazardous 
m aterials safety program. A lthough FRA does a significant pa rt o f the 
developm ental w ork on ra ilroad-re la ted hazardous m aterials 
regulations, these regulations are issued by RSPA.

RSPA Regulations: O ther than regulations perta in ing  chiefly 
to program  adm in istra tion, RSPA's hazardous m aterials regulations 
ru n  from  Part 171 through P art 180 o f T itle  49, Code o f Federal 
Regulations. Because RSPA's regulations are interm odal, no t a ll o f 
them  perta in  to  ra ilroad  transporta tion . Those th a t do are found in  
the follow ing Parts:

•  P art 171 contains the basic defin itions used throughout the 
regulations, the ru le  fo r regulatory construction and the 
requirem ents fo r filin g  incident reports.

•  Part 172 contains the hazardous m aterials table, lis tin g  more 
tha n  2,500 separate com m odities as w ell as generic names, 
such as flammable liqu id , nos74). Colum ns in  the table lead to 
o th e r sections in  Part 172 such as those on proper 
docum entation and m arking, labeling, and placarding.

•  Part 173 is p rim arily  concerned w ith  the duties o f shippers and 
the preparation o f hazardous m aterials fo r transporta tion . 
T his pa rt contains a ll o f the hazard class de fin itions and the 
packagings necessary fo r each.

•  P art 174 prescribes the principa l requirem ents fo r the 
transpo rta tion  o f hazardous m aterials by ra ilroad . I t  is

74 "Nos" is a term borrowed from commercial tariffs. It is a short hand 
expression for "not otherwise specified." Most nos commodities must also have 
the technical name of the hazardous material appended to the generic entry.
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concerned w ith  the inspection o f cars carrying dangerous 
m aterials, the docum entation required to  be on the tra in , and 
the placement w ith in  the tra in  o f cars transporting  hazardous 
m aterials. This part also contains rail-specific requirem ents fo r 
each o f the classes o f hazardous m aterials.

•  P art 179 contains the tank car specifications; the AAR Tank 
Car Com m ittee uses these specifications as the measure fo r 
approving or disapproving applications fo r the construction of 
tan k cars.75

Selected regulatory proceedings affecting tan k cars: W hile 
RSPA has issued scores o f Federal R egister notices concerning tank 
car regulations, a few regulatory proceedings deserve explanation 
because o f th e ir m ajor im pact on tank car safety. S ign ificant 
ru lem aking dockets (shown by RSPA docket num ber) affecting tank 
cars include the follow ing76:

•  H M -109 — Tank Car Tank Head Shields. Growing concern over 
ta n k  car accidents involving uninsulated pressure tan k cars 
prom pted the FRA to commission the Railroad Tank Car Safety 
Research and Test Project77 to  study the design o f a ra ilroad 
ta n k  car head protective device th a t w ould reduce the

75 The FRA/RSPA R e p o r t on  T a n k  C a rs, referenced above, contains a 
lengthy discussion of the workings of the AAR Tank Car Committee and how it 
functions in "approving" applications to construct tank cars.

76 An extensive summary of HM Docket proceedings can be found in 
Bierlein, Lawrence W., R e d  B o o k  o n  T ra n sp o r ta tio n  o f  H a z a rd o u s  M a te r ia ls , 
©1988, Van Nostrand Reinhold Company, Inc., New York. Mr. Bierlein has kept 
the R e d  B o o k up to date and later editions are available.

77 The Railroad Tank Car Safety Research and Test Project is an ongoing 
cooperative research program of the AAR and the Railway Progress Institute. It 
has compiled an extensive data base on tank car accidents and accomplished 
impressive work in the advancement of hazardous materials transportation safety 
in tank cars.
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frequency of head puncture in  accidents. The Project report on 
th is  topic, title d  "Hazardous M aterials Tank Gars - Tank Head 
Protective Shield or Bumper Design," was com pleted in  August 
1971. The study showed m ost punctures to  the heads o f DOT 
Specification 112A and 114A ta n k cars occurred in  the low er 
h a lf o f the head. The cost/bene fit analysis fo r applying head 
shields was favorable. Shortly after the study was released, an 
accident occurred in  the A lton and Southern yard a t East St. 
Louis involving the head puncture o f a DOT Specification 112A 
tank car containing liquefied petroleum  gas. A  vapor cloud was 
released and created a fireball. Approxim ately 230 people were 
in jured and damages were estim ated at $7.5 m illion . Based on 
the findings o f the study and the incident at East St. Louis, a 
N otice o f Proposed Rulem aking appeared in  the Federal 
Register on May 29, 1973, under Docket HM -109. The fin a l 
rule, published Ju ly  30, 1974, established a requirem ent th a t 
DOT Specification 112A and 114A ta n k  cars be equipped w ith  
a protective head shield by December 31, 1977.

•  H M -144 —  Specifications fo r Pressure Tank Car Tanks. On 
November 29, 1976, follow ing a pe tition  from  the Railway 
Progress Institu te , DOT proposed rules th a t would require she lf 
couplers, therm al protection system s, and head shields on 
DOT 112 and 114 cars transporting  flam m able gases. Head 
shields and shelf couplers would be required fo r nonflam m able 
compressed gases, such as anhydrous ammonia. F ina lly, she lf 
couplers were proposed fo r a ll DOT 112 and 114 tan k cars. 
Pressure fo r these proposals came from  the ongoing studies 
being done by the Railroad Tank Car Safety Research and Test 
Project, and by a series o f trag ic hazardous m ateria ls 
accidents. HM -144 became a fin a l ru le  on September 15, 
1977.
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•  H M -174 —  Specifications fo r Tank Cars. In  HM -144, DOT 
added safety features to DOT 112 and 114 tan k cars because 
they were deemed a greater hazard than the jacketed DOT 105 
specifica tion  ta n k cars. In  HM -174, the same a tten tion  was 
focused on the DOT 105 tank car, one equipped w ith  a jacke t 
and product protection insulation as part o f its  o rig ina l design. 
The fin a l ru le  in  th is proceeding, published January 26, 1981, 
required she lf couplers on existing DOT 105 cars w ith in  a year, 
head pro tection  fo r newly b u ilt 105 cars transporting  
flam m able gases, anhydrous ammonia, and ethylene oxide, 
and therm al protection fo r newly b u ilt 105 cars transporting  
flam m able gases and ethylene oxide. There was also a safety 
re lie f valve sizing requirem ent effective fo r new 105 cars 
transpo rting  flam m able gases and ethylene oxide.

•  HM -175 —  Specifications fo r Railroad Tank Cars Used to
T ransport Hazardous M aterials. This proceeding focused on 
re tro fittin g  existing tank cars. C ontinuing the progress of 
im proving safety design requirem ents through the N orth 
Am erican ta n k  car fleet, DOT prom ulgated a fin a l ru le  in  th is  
docket on January 27, 1984, and required existing DOT 
105 cars exceeding 18,500 gallons and transporting flam m able 
gases, anhydrous ammonia, or ethylene oxide to  be equipped 
w ith  head protection; existing 105 cars transporting flam m able 
gases and ethylene oxide were also to be equipped w ith  therm al 
protection. Existing DOT 111 cars transporting  ethylene oxide 
or flam m able gases w ould have to be equipped w ith  therm al 
insu la tion  and head shields. Both the 105 cars and the I l l s  
affected by the ru le  w ould be required to  be equipped w ith  
large capacity safety re lie f valves sized according to  the 
specifications fo r DOT 112 and 114 tan k cars.

•  HM -181 —  Performance-Oriented Packaging Standards. DOT 
sought through th is  proceeding to  align U nited States
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"specification packaging" regulations w ith  the in te rna tiona l 
com m unity "perform ance standard" packaging requirem ents. 
W hile the subject m atter o f th is  docket extended w ell beyond 
ta n k  cars, the fin a l ru le , published on December 21, 1990, 
narrow ed the choices o f ta n k cars fo r the transporta tion  of 
liq u id  m aterials th a t are poisonous by inha la tion . Stronger 
tank shells, therm al protection, insulation, and head protection 
are now required. For poisonous gases, the fin a l ru le  generally 
required the use o f ta n k  cars w ith  a t least a 300 psi tan k test 
pressure, therm al protection, insu la tion  and head protection. 
W hile the rules concerning packagings fo r PIH m aterials are 
now considerably more stringent than under the previous 
regulations, the to x ic ity  o f the m aterials ju s tifie s  the s tric te r 
standards. A  related proceeding, HM -181F, published 
Septem ber 24, 1993, authorizes stainless steel plate fo r the 
construction of DOT 105, 112, and 114 tank cars and provides 
an option fo r insu la tion  or jacketed therm al protection fo r PIH 
liqu ids.

•  HM-196 -- Packaging and Placarding Requirem ents fo r Liquids
Toxic by Inha la tion . As published in  the Federal R egister fo r 
O ctober 8, 1985 [50 FR 41092] DOT established the new 
"poisonous by inha la tion " hazardous m aterials grouping and, 
in  th is  proceeding, set conditions th a t im proved 
com m unication about PIH m aterials by requ iring , fo r example, 
th a t tank cars transporting  them  be stenciled INHALATION 
HAZARD.

Pending regulatory proceedings affecting tan k cars w ill be discussed
in  a subsequent section o f th is  report.

The A ssociation o f Am erican R ailroads T ank C ar M anua l: In
DOT hazardous m ateria ls regulations, the term  "approved" alm ost
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always means "approval issued ... by the Departm ent .,..."78 The 
exception is in  P art 179, the "Specifications For Tank Cars," where 
"approved" means "approval by the AAR Com m ittee on Tank Cars."79

The Tank Car Committee has two d is tin c t types o f "approval" 
a u th o rity  under the regulation^: one is largely m in is te ria l and the 
other relies heavily on the expertise o f the Com m ittee members.

W hen an application fo r approval o f designs and m ateria ls fo r 
the construction , conversion or a ltera tion o f tan k car tanks is 
subm itted to the Committee, it  grants approval when, in  its  opinion, 
"such tanks ... are in  com pliance w ith  effective regulations and 
specifications o f the D epartm ent...." 80 This "generic" approval, to 
ensure th a t plans to  construct, a lter, or convert tank car tanks 
comply w ith  the DOT regulations, is p rim a rily  a m in is te ria l function.

The Com m ittee's other au tho rity— and v irtu a lly  every 
app lica tion  involves the exercise o f both— seeks to  tap the collective 
expertise o f its  members and calls for a great degree o f discretion. A t 
m ore th a n  100 places in  Part 179, the TCC m ust approve designs, 
fittings, methods, and m aterials.81 To illu s tra te , in  section 179.103- 

; 2(a), m anway covers "shall be o f approved design." According to 
section 179.201-9, "a gaging device o f an approved design m ust be 
applied to perm it determ ining the liq u id  level o f the lading." Section 
179.10 states, "The m anner in  w hich tanks are attached to  the car 
s tru c tu re  sha ll be approved": and section 179.100-4(a) says, " If 
in su la tio n  is applied, the tank shell and manway nozzle m ust be

_______________________________________ ___________Am Assessment of Railroad Taiuk Car Rules

78 49 C.F.R. § 171.8.
79 49 C.F.R. § 179.2(a)(2). There is also a reference to AAR Tank Car 

Committee approval in § 174.314(a)(4); it points back to Part 179.
80 49 C.F.R. § 179.3.
81 The full listing of these sections is in Appendix C of the FRA/RSPA 

R e p o r t o n  T a n k  C a rs.
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insulated w ith  an approved m ateria l."82 For these and fo r the nearly 
100 other "specific" approvals in  Part 179, there are no precisely 
worded standards and no engineering specifications. This does not 
mean the Federal regulations lack substance. The general 
requirem ents fo r a ll packagings are stated in  § 173.24 and m any 
subparagraphs o f it  are stated in  perform ance standard-type 
language, fo r example, a t § 173.24(f)(1):

Closures on packagings sha ll be so designed and closed 
th a t under conditions (includ ing the effects o f 
tem perature and vibra tion) norm ally inciden t to 
transporta tion  ... the closure is  secure and leakproof.

The reliance on lessons learned, and on developing technologies, has 
deep roots in  h istory, and is m ore fu lly  discussed in  the FRA/RSPA 
R eport on Tank Cars.

The prim ary docum ent containing the standards o f the Tank 
Car Com m ittee is the AAR Specifications fo r Tank Cars.83 Popularly 
known as The Tank Car M anual, the w ork contains 6 chapters and 
13 appendices, sum m arized b rie fly  below.

Chapter 1, Introduction. Approvals and Reports: This chapter 
lis ts abbreviations and definitions and establishes the procedures fo r 
securing approval fo r the new construction o f tan k cars.

82 Underscore added.
83 Association of American Railroads, Operations and Maintenance 

Department, Mechanical Division, Manual of Standards and Recommended 
Practices: Section C - Part III. "Specifications for Tank Cars, Specification M- 
1002," (revised annually), Washington, D.C. Often called the Tank Car Manual, or 
the Manual, this is actually only part of a comprehensive and inclusive work on 
standards published by AAR's Mechanical Division. The entire Manual of 
Standards has 11 sections, many of them with multiple parts.
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C hapter 2, AAR Special Requirements fo r DOT Tank Cars: 
T his chapter contains specific com m odity requirem ents, over and 
above those in  the regulations, fo r hydrogen sulfide, chloroprene, 
anhydrous hydrogen fluoride, chlorine in  m u ltiu n it tanks, flam m able 
liqu ids, ethylene oxide, v in y l chloride, and flam m able gases. In  
addition, several com m odities are specifically prohib ited from  
a lum inum  ta n k  cars. This chapter also establishes standards fo r 
item s such as acid car fittin g s , frangible discs, vacuum  re lie f valves, 
and in te rio r protective coatings and lin ings.

Section 2.3, "Special Requirements," sets fo rth  the revisions to  
the regulations recommended by TCC b u t not yet prom ulgated by 
DOT. The interchange rules state:

Tank cars (empty or loaded) w ill not be accepted in  interchange 
unless they com ply w ith  the AAR Specification fo r Tank Cars 
and DOT Regulations.84

The ra ilroad in d u s try  has thus b u ilt a requirem ent to hau l any 
owner's com patible cars in to  a standard w hich gives nearly the 
effective force o f law  to a body o f nongovernm ental regulations. To 
explain: in  add ition  to  satisfying the requirem ents o f 49 C.F.R. Part 
179, a ra ilroad  ta n k  car m ust also satisfy the interchange rules 
(which can be more stringent than Federal requirem ents) i f  it  is to  be 
guaranteed "free access" to any point served by the general system  of 
ra ilro a d  transporta tion . The Tank Car Committee may not, under 
section 179.3(b), refuse to  approve construction o f a car m eeting a ll 
Federal requirem ents.85 However, a tank car w hich does not also 
meet a ll the applicable requirem ents o f the AAR specifications w ill

84 Association of American Railroads, Interchange Rules, published in a 
"Field Manual" and an "Office Manual," revised annually, Washington, D.C., 
referenced edition effective January 1, 1992, Rule 88.A.26.

85 There is anecdotal evidence that this has happened: the writers of the 
FRA/RSPA R e p o r t o n  T a n k  C a rs could not document any specific examples.
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only move i f  a separate agreement can be reached w ith  each carrie r 
involved in  the haul. I t  m ust be clearly understood th a t DOT does 
not im ply a v io la tion  o f law  or policy based on AAR's adoption o f 
section 2.3 o f the Tank Car M anual or Interchange Rule 88.A.26; 
both are a developed response o f m any years' standing to  a 
requirem ent o f the In te rsta te  Commerce A ct. I t  does, however, 
explain the im portance given to  DOT oversight o f TCC functions: 
both the facts and the appearance o f TCC regulatory im plem entation 
activities m ust be o f the highest caliber.

Chapter 3, Specifications for AAR Tank Car Tanks: W ith a few 
exceptions, tan k cars b u ilt to AAR specifications cannot be used fo r 
hazardous m aterials; the AAR construction standards are very s im ila r 
to  the DOT specifications b u t usua lly do no t include radioscopic 
exam ination o f the welded seams or fu ll post-weld heat treatm ent. 
Included in  th is  chapter are specifications fo r AAR-203W, -2 1 1W, 
-204W, -206W, -207W, and -208W  tanks; the specification num bers 
follow  the DOT scheme.

Chapter 4, Acceptability o f Tank Containers and Tank T ra ile rs: 
This chapter contains in d u stry  standards fo r interm odal portable 

tanks, and fo r highway tank tra ile rs  to  be moved in  tra ile r-o n -fla tca r 
(TOFC) service.86

Chapter 5, General Design and Test Requirem ents: AAR's
general requirem ents cover item s such as ta n k  car heater systems, 
placard holders, liftin g  provisions, ta n k anchors, head shields, and 
auxilia ry compressed gas cylinders.

86 While 49 C.F.R. § 174.61(c) allows cargo tanks containing hazardous 
materials in TOFC service "under conditions approved by the Federal Railroad 
Administrator," AAR's TOFC/COFC Interchange Rules (Rule 9) prohibit such 
movements. As this report was being written, a final rule in HM-197, Hazardous 
Materials in COFC and TOFC Service, was under active review in FRA and RSPA. 
See below for further discussion.
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Chapter 6, Car S tructure Design and Test Requirem ents: This 
chapter cross-references the tank car standards w ith  the general 
fre ight car standards; it  also describes the m ethods fo r testing design 
loads.

A ppendix A, Tank Car Valves and F ittin g s : This appendix
contains requirem ents for the design, testing, construction m aterials, 
and m arking o f tan k car valves and fittin g s . Because the design o f 
valves and fittin g s  m ust be approved by the Tank Car Comm ittee, 
th is  appendix also provides a reference to  the applicable approval 
procedures.

A ppendix B, C ertification o f F acilities: AAR requirem ents
re la ting  to  the ce rtifica tion  o f fac ilities  fo r fabrica tion, assembly, 
a lte ra tio n , conversion, repair, and associated testing o f completed 
ta n k  car tanks are in  th is  appendix. C ertified fa c ilitie s  are lis ted  
according to  the category o f w ork and the m aterials o f construction 
fo r w hich they are approved.

Appendix C, M arking o f Tank Cars: This appendix describes 
the AAR requirem ents fo r stenciling and stam ping ta n k cars. 
"Stamping" requirem ents include a lis t o f the regulatory elements th a t 
m ust be physica lly m etal stamped in to  a tank, includ ing  tan k 
specification, m ateria l, tank bu ilder's in itia ls , date o f orig ina l test, 
and the w ater capacity in  gallons or lite rs  fo r nonpressurized cars 
and in  pounds or kilogram s fo r pressure cars.

A ppendix D, Retest and Reirispection Requirem ents: The
m a jo rity  o f th is  appendix is a re p rin t o f 49 CFR Section 173.31; 
a d d ition a l m ateria l includes a form  ("C ertificate o f Test Form") fo r 
recording retests.

Appendix E, Design Details: This appendix includes standard 
dim ensions and tolerances, the design o f m anway covers, ve rtica l
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curve clearance requirem ents, jo in t efficiencies, bottom  d isco n tin u ity  
protection, and the lim itin g  dim ensions fo r placard holders.

Appendix H, Basic Philosophy and P rinciples For the 
M etrication o f the AAR Specifications fo r Tank Cars; This appendix 
contains guidelines fo r converting the specifications from  
conventional un its  to  SI u n its . (SI is the o ffic ia l abbreviation fo r the 
In te rnationa l System o f U n its, a m odernized version o f the 
centim eter-gram -second system.)

Appendix L, In te rio r Cleaning. Lining and Coating: Appendix L 
describes ind ustry  requirem ents fo r the application, stripping* and 
cleaning o f in te rio r lin ing s fo r tanks and coatings.

Appendix M, Specifications fo r M ateria ls: This appendix
includes a lis tin g  o f m ateria ls approved fo r various ta n k  car 
applications. The appendix also establishes the procedure fo r 
obtaining approval o f a specification m ateria l proposed fo r ta n k  car 
construction.

Appendix P, Tank Car Com m ittee Procedures: This appendix 
describes procedures to  be used by the Tank Car Com m ittee in  
conducting its  business. The existence and purpose o f the Accident 
Review W orking Group is  form alized in  th is  appendix.

Appendix R, Repair. A lte ra tion  and Conversion to  Tank Car 
Tanks: In  these specifications, "repair" means the reconstruction of 
a tank to its  original design; "alteration" is a change in  the ta n k  or its  
fittin g s  th a t does not change the specification b u t does change the 
certifica te  o f construction, and "conversion" means changes in  the 
ta n k  or fittin g s  th a t change the specification. Appendix R defines 
these term s and sets the standards fo r th e ir application. The 
specification also explains the requirem ents fo r w elding and fo r 
repairs o f various types.
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A ppendix S, Loading Appurtenances fo r Tank Cars: The
appendix describes requirem ents for ladders, platform s, ra ilings, and 
handholds fo r use by personnel loading and unloading ta n k  cars; it  
supplements m aterial contained in  the safety appliance standards, 49 
CFR Part 231.

Appendix W, W elding o f Tank Car Tanks: Appendix W  sets the 
standard fo r tank car fusion welding and fo rjudg ing  fa c ilitie s  seeking 
sta tus as certified  w elding shops. The standard is com prehensive 
and includes guidelines on radioscopy, penetram eter use, and 
fab rica tion  techniques. W elding shops are required to  m ain ta in  
records o f the qua lifica tions o f th e ir welders, and each welder is 
assigned a num ber; the tests given by one shop do not qua lify  a 
welder to  w ork fo r another w ithou t a retest.

A ppendix X, DOT Regulations: As a convenience to those 
whose m ajor contact w ith  the Hazardous M aterials Regulations is 
through m atters affecting tank cars, the Tank Car Committee reprin ts 
relevant sections in  th is  appendix.

Appendix Y, Selected AAR C ircular Letters: D uring the conduct 
o f its  business w ith  the ra ilroad industry, AAR has occasion to  w rite  
le tte rs to  members and private car owners (the generalized name o f 
th a t group o f interests d irectly affected by the Interchange Rules). 
Certain o f those le tters contain inform ation not in  the Specifications 
fo r Tank Cars, b u t believed to be o f long-term  relevance. They are 
copied in to  th is  appendix.

The AAR In terchange R ules: As noted above, the In tersta te87Commerce A ct requires railroads to  interchange equipm ent. This 87

87 The following definitions appear in T h e R a ilro a d  D ic tio n a r y  o f  C a r  a n d  
L o c o m o tiv e  T trm s , Revised Edition, Simmons-Boardman Publishing Corporation, 
Omaha, NE: "Interchange." The transfer of cars from one road to another at a

(continued...)
A Report on Selected Issues Presented by the Transportation by Rail of Hazardous Materials 123



An Assessment of Railroad Tank Car Rules

requirem ent led to  a nationw ide ra il netw ork th a t functions as a 
single system. It also, in  effect, forced the ra ilroads to  develop a set 
of standards, so th a t the cars o f one ra ilroad  w ould f it  w ith  the cars 
o f another, and a set o f "rules fo r usage," so th a t a ra ilroad could 
repair "foreign" cars and get paid fo r them  w hile  no t getting b illed  fo r 
unnecessary repairs to  its  own cars.

The "rules o f usage" are the Interchange Rules, adopted by the 
AAR Mechanical D ivision. They appear each year in  two volum es, the 
F ield M anual and the O ffice M anual. G enerally, the rules fo r the 
acceptability and use o f fre igh t cars are in  the F ield M anual and the 
ru les fo r repa ir b illin g , together w ith  the costs o f each repa ir 
procedure, are in  the O ffice M anual. General Rule A  o f the 
Interchange Rules states:

These rules are form ulated ... as a guide to  the fa ir and proper 
handling o f a ll m atters contained therein fo r the interchange o f 
fre igh t tra ffic , w ith  the in te n t of:

a. M aking car owners responsible fo r and therefore 
chargeable w ith  the repairs to  th e ir cars necessitated by 
ord inary wear and tear in  fa ir service, Safety 
Requirem ents, and by the Standards o f the Association 
o f Am erican Railroads,

b. P lacing responsib ility w ith  and providing a means o f 
settlem ent fo r damage to  any car, occurring through 
u n fa ir usage or im proper protection by the handling 
company. 87

87(... continued)
common junction point. "Interchange Rules." A set of regulations adopted by the 
Association of American Railroads governing the care and handling of freight cars 
operating in interchange service.
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c. P roviding an equitable basis fo r charging such repairs 
and damages.

d. Providing fo r acceptance or re jection o f these rules as a 
whole, w ith  no exception to ah in d iv id u a l ru le  or rules 
being valid .

e. E stab lish ing th a t rules contained herein are not 
intended to cover other independent agreements entered 
in to  by parties concerned. N othing in  these rules shall 
interfere w ith  the righ ts o f any subscribers to  enter in to  
an independent agreement w ith  any other subscriber.

f. Rules and amendments sha ll no t apply retroactive ly 
from  th e ir effective dates.

Because tank cars are freight cars, a ll the interchange ru les apply to 
them . In  addition , tan k cars are specifically m entioned a t several 
points in  the interchange rules:

Rule 1.3.c. requires a leaky tank car to  be stenciled and the 
owner no tified . The owner m ust then give d isposition in  15 
days. (This ru le  is an example o f the ra ilroads am plifying a 
Federal requirem ent about inspecting tan k cars and giving it  
practical application by requiring the owner to  te ll the ra ilroad 
w hat to  do w ith  the leaky car. The Federal ru le , § 174.50(d), 
only requires the owner to  be notified.)

Rules 16, 17, and 18 allow  railroads to  charge car owners fo r 
replacing standard couplers w ith  she lf couplers.

Rule 81 relates to the correct repairs o f safety ra iling s and 
other appliances, to the replacement o f ou tle t caps and safety
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valves, and to the need fo r ce rtifica tion  o f shops perform ing 
welded repairs.

Rule 88 contains the mechanical requirem ents fo r interchange 
and requires an extensive mechanical inspection, inc lud ing  the 
s ills  and trucks, "before or at the tim e o f ta n k  retest."

Rule 92 allows the owner to  be b illed  fo r tran sfe rrin g  or 
adjusting a car transporting  hazardous m ateria ls i f  it  was not 
loaded in  compliance w ith  the hazardous m aterials regulations.

An Assessm ent and O verview:

A lm ost a m illio n  and a h a lf cars o f hazardous m ateria ls were 
transported by the railroads in  1992, 70 percent o f them  ta n k  cars.88 
Less than one-tenth o f 1 percent o f those shipm ents lost any product 
in  tra n s it. The ra ilroad  and chem ical industries have an excellent 
safety record in  transporting hazardous m aterials b u t, as im pressive 
as the bare sta tis tics m ight be, they cannot deny the po ten tia l fo r 
d isrup tion  to  life , health, and property whenever the hazardous 
m aterials transporta tion  safety system  breaks down.

The tank car is one o f a num ber o f packagings suitable to  carry 
hazardous m aterials. The Hazardous M aterials Regulations (49 CFR 
Parts 171 - 180) contain detailed requirem ents fo r selecting the 
proper package (including ra il cars and highway vehicles) fo r each o f 
the several thousand com m odities classified as hazardous.

88 "Annual Report of Hazardous Materials Transported by Rail,” published 
annually by the Bureau of Explosives of the Association of American Railroads, 
Washington, DC. The AAR reports that the percentage of hazardous materials 
moving by tank car has fallen over the past several years. In 1982, 82 percent of 
rail-hauled hazardous materials moved in tank cars and as recently as 1988, 
nearly three-quarters of the dangerous goods traffic moved by tank car. The 
decline is due primarily to the increasing use of TOFC/COFC (Trailer-on-flatcar 
and container-on-flatcar) services and intermodal portable tanks.
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Com m odity/package com binations are assigned by RSPA, acting in  
cooperation w ith  FRA for tank cars, on the basis o f the dangers posed 
by the  com m odity and the degree o f securem ent offered by the 
package. As a general rule:

Each package used in  the shipm ent o f hazardous m ateria ls ... 
shall be designed, constructed, m aintained, fille d , its  contents 
so lim ite d , and closed, so th a t under conditions norm ally 
in c id e n t to  transporta tion  ... there w ill be no identifiab le  
(w ithout the use of instrum ents) release o f hazardous m aterials 
in to  the environm ent.89

A  recent sum m ary o f the tan k car fleet registered in  UMLER90 
showed th a t some 212,891 tank cars o f several d iffe ren t 
specifications make up the N orth Am erican fleet. O f these, 157,349 
are low -pressure DOT 111A cars. They have recently received 
s ign ifican t adverse pu b lic ity , b u t they rem ain a c ritic a l resource fo r 
the m ovement o f in d u s tria l chem icals and other m aterials.

C lass 111 cars are constructed of a m inim um  o f 7 /1 6  inch 
Am erican Society for Testing M aterials (ASTM) type 516 carbon steel 
plate, form ed and jo ined to  exacting Federal specifications under 49 
CFR P art 179. M ost DOT Class 111 tank cars have in su la tio n  and 
ta n k  jacke ts as an aid to m ainta in ing product tem perature during  
tran spo rta tion . However, m ost do not have head shields or high 
tem perature therm al protection. Class 111 tan k cars are sometimes

89 49 CFR § 173.24(b).
90 Universal Machine Language Equipment Register, maintained by AAR, is 

described in its data specification manual as
a computer file which contains specific details on the internal and external 
dimensions, carrying capacities expressed in gallons/cubic feet capacity, 
equipment weight, as well as special equipment on all railcars and 
highway trailers and containers that are used in interchange or 
commercial service.
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referred to  as general service or low  pressure cars. "Low pressure" 
cars also include the DOT 103, an older type tha t allowed fo r product 
expansion in  the dome o f the car ra ther than through "outage" in  the 
tank its e lf.91

Low pressure tank cars cany nonregulated products as w ell as 
regulated hazardous m aterials w ith  re la tive ly low  vapor pressures. 
As a general m atter, only those hazardous m aterials tha t poise low -to- 
moderate hazards92 are allowed to be transported in  DOT 103 or 111 
tank cars. Where high hazard com m odities are authorized in  these 
cars, it  is usua lly because o f a special characteristic o f the m ateria l. 
For instance, n itric  acid is authorized in  a DOT 111 ta n k car, b u t 
only one made o f alum inum  or stainless steel, m aterials o f 
construction not seen in  pressure tank cars.93 As o f October 1, 1993, 
a ll poison-by-inhalation liq u id  m ateria ls, th a t could form erly have 
been transported in  DOT 111 cars are required to  be transported in  
"pressure" tan k cars th a t offer greater protection in  accidents.

Pressure tank cars, Classes 105, 109, 112, and 114, are 
constructed o f th icker- and h igher-strength steels, are required to  
have th e ir valve arrangem ents enclosed w ith in  a protective housing, 
and m ay not, except fo r the sm all 109 and 114 fleets, have bottom  
openings. These cars transport certa in  pyrophoric liqu ids (D ivision 
4.2), dangerous-when-wet m aterials (D ivision 4.3), poisonous liqu ids

91 Outage refers to the space remaining between the top of the product 
level in the car and the tank shell. Sufficient outage, generally 1 to 5 percent, 
prevents the car from becoming totally full (shell full) as the product warms and 
expands following loading.

92 "Low to moderate" hazard materials are those listed in the commodity 
table (49 CFR § 172.101) that are referenced to bulk packaging sections 173.240, 
.241, .242, and .243.

93 The amendments to Docket HM-181 published September 24, 1993, now 
permit DOT 105, 109, 112, and 114 tank cars to be constructed of specifically 
designated stainless steels.
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(D ivision 6.1), and a varie ty o f compressed gases (D ivision 2.1, 2.2 
and 2.3). M ost pressure tank cars have tank head protection, and 
cars carrying flam m able gases also m ust be equipped w ith  high- 
tem perature therm al protection. Class 105 pressure cars are 
equipped w ith  am bient tem perature insu la tion , w hile  Classes 112 
and 114 are not.

FRA has examined the accident h isto ry o f tan k cars in  two 
m ajor studies.94 The reports confirm  th a t the num ber o f ta n k  car 
accidents is  sm all compared to  the to ta l tan k car population and to 
the to ta l qu an tity  o f hazardous m aterials moved by tan k car.

However, considering accident experience, and m andated 
im provem ents in  tan k car construction, the research suggests a 
rough h ierarchy o f tank car survivab ility, taking  in to  consideration 
such events as head punctures, shell punctures, and therm al fa ilu re  
(the m ajor catastrophic events associated w ith  tra in  accidents 
involving hazardous m aterials). W ith in  th a t hierarchy, noninsulated 
Class 111 cars are the least resistant to  loss o f product in  
accidents.95

Based on the inform ation available from  research and on FRA's 
own accident investigation experience, it  appears th a t the follow ing

94 The primary studies are Hazel, Morrin E., Jr., Tank Car Accident Data 
Analysis. June, 1991, and Analysis of Tank Cars Damaged in Accidents. 1965 
through 1985. Report RA-02-6-55, 1989, RPI-AAR Railroad Tank Car Safety 
Research and Test Project, Washington, D.C. Hazel analyzed the characteristics 
of individual tank cars in 654 reported train accidents between 1981 and 1985 
that involved hazardous materials; the 1989 report, of the Tank Car Project also , 
examined tank cars in accidents and used the number of tank car movements to 
normalize the data. Additional sources of tank car data analysis, including 
discussions of both the potential danger of a release of chemicals and the risk of 
release actually taking place, are referenced in the section of this Report covering 
the in-train placement of hazardous materials cars.

95 The number of DOT 103 tank cars remaining in service is very small and 
is, thus, not separately analyzed here.
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a ttrib u te s  enhance the like lihood o f su rv iva b ility , a lbe it not 
necessarily in  the order presented:

•  Increased tank shell w all thickness (norm ally associated 
w ith  pressure tan k cars);

•  Jacketed design (i.e., the presence o f a steel jacke t 
surrounding insu la tion , high tem perature therm al 
protection, heating coils, etc.);

•  Presence o f high tem perature therm al protection (w ith 
respect to  com m odities requ iring  th is  feature);

•  Tank head protection (head shields); and

•  S helf couplers.

O f these a ttribu tes, noninsulated 111 cars typ ica lly  have only she lf 
couplers and, perhaps, tank walls significantly th icke r than required, 
and the accident experience reflects th a t fact. Jacketed (insulated) 
111 cars perform  be tte r in  accidents, b u t no t nearly as w ell as 
jacketed pressure cars equipped w ith  head shields and therm al 
protection.

Because o f these considerations, since the early 1970s, FRA 
and RSPA have been engaged in  a program  o f progressive 
improvement in  the crashworthiness o f the hazardous m aterials tank 
car fleet. This program  has proceeded from  cars used fo r the m ost 
hazardous com m odities to  those carrying com m odities posing 
re la tive ly  less serious hazards. W hile th is  process o f regulatory 
change has been underway, fou r trends have com plicated the 
analysis:
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•  The frequency of serious ra ilroad accidents has declined 
(i.e ., the service environm ent has im proved, hazardous 
m ateria ls accidents have decreased, and so the 
s ta tis tica l data pool has shrunk);

•  The types o f chem icals transported have changed 
somewhat;

•  As the knowledge o f the short- and long-term  effects o f 
u n in te n tio n a l chem ical releases has im proved and as 
m ore is known about acute health hazards and about 
the  hazards o f catastrophic explosion or fire , some 
com m odities have been added to "p rio rity " lis ts  and 
others have had th e ir p rio rities  elevated; and

•  Environm ental legislation enacted in  1980 required the 
D epartm ent to add to the lis t o f hazardous m aterials 
thousands o f environm entally hazardous com pounds fo r 
w hich long-term  health risks are no t w ell known, greatly 
com plicating the regulatory task.

E arly efforts to  im prove tank car crashw orthiness focused on 
un insu la ted  DOT 112 and 114 pressure ta n k cars w ith  the 
in s ta lla tio n  o f ta n k  head protection and high tem perature therm al 
protection on flam m able gas cars required by the fin a l ru le  in  RSPA 
Docket No. HM -144. Insulated DOT 105 pressure cars transporting  
the same products and ethylene oxide were required to  be fitte d  w ith  
head protection and therm al protection under Docket H M -175. These 
two ru les also required the in sta lla tion  o f head protection fo r tank 
cars tran spo rting  anhydrous ammonia. As a re su lt o f the 
im plem entation o f in ternational packaging standards in  Docket HM- 
181, liq u id  m ateria ls are poisonous by inha la tion  m ust be 
transported in  Class 105, 112, or 114 tan k cars constructed o f
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higher-strength steels and equipped w ith  head protection and tank 
jackets. ; ,

This program  o f im provem ents is both gradually reducing the 
role o f the DOT 111 tank car in  transporting hazardous m aterials and 
requiring m odifications to  th a t car where w arranted. FRA's O ffice o f 
Research and Developm ent, is continuing to  study tank 
car/com m odity com binations fo r fu rth e r im provem ents. Follow ing 
receipt o f the tank car design process and c rite ria  study called fo r in  
§ 21 o f the Hazardous M ateria ls T ransportation U niform  Safety Act 
of 1990 (HMTUSA), com pletion o f ongoing research, and com pletion 
of the rulem aking in  Docket HM- 175A, FRA and RSPA m ay propose 
additional measures to  im prove tan k car surv ivab ility .

FRA is concerned w ith  the pace o f tank car im provem ent, even 
though accident exposure is  down and the com m odities posing the 
m ost serious risks have been addressed. C ertain factors s till argue 
against hasty action:

•  R isk reduction  is  no t the same as ris k  e lim ination. 
Even jacketed and fu lly  re tro fitte d  DOT 105, 112, and 
114 tank cars have lost product.

•  Tank car construction capacity is  lim ited  and m ost o f 
th a t capacity w ill be fu lly  occupied over the next few 
years due to  existing regulatory mandates (including

, inspection and repa ir o f stub s ill tan k cars under
Emergency O rder No. 17).

•  D isallow ing use o f the DOT 111 tan k car fo r hazardous 
m ateria ls service could have countervailing adverse 
im pacts th a t m ust be weighed against improved accident 
su rv iva b ility . For instance —
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•  Adding tank jackets and head shields adds w eight 
to a car and decreases its  capacity.96 M uch o f the 
tra ffic  in  Class 8 m aterials (corrosives) is in  DOT 
111 cars. Shippers argue tha t, because these 
m aterials tend to  be heavy (dense), they are 
already trave lling  at m axim um  gross w eight and 
every extra pound added to  the car comes out o f 
the lading. C urrent DOT 111 tan k cars offer the 
greatest product capacity per movement, reducing 
the num ber o f loadings/unloadings, sw itching 
movements, and tank car trip s  associated w ith  the 
movement o f the lower hazard com m odities they 
transport.

•  For some products, the additional num ber o f trip s  
(and associated transportation charges) associated 
w ith  a heavier tank car w ill transla te  in to  higher 
costs fo r shippers and consum ers, possibly 
leading to diversion o f some shipm ents to  the 
highway mode.

Further improvements in  hazardous m aterials transporta tion by tank 
car are always possible. F inal rules are being developed in  two m ajor 
rulem aking proceedings: HM-175A, concerning im provem ents to  the 
crashw orthiness o f tank cars and HM -201, concerning modem 
nondestructive testing methods to qualify tank cars fo r continued 
service; both ru les w ill be discussed in  more deta il in  the next 
section. Future improvements w ill best be realized by exam ining the

S6 49 CFR § 179.13 states:
Tank car capacity and gross weight limitation. Tank cars built 
after November 30, 1970, must not exceed 34,500 gallons capacity 
or 263,000 pounds weight on rail. Existing tank cars may not be 
converted to exceed 34,500 gallons capacity or 263,000 pounds 
gross weight on rail.
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safety system (commodity, packaging, and operations) as a whole and 
acting to  reduce both ris k  and exposure on a systems basis.
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STATUS: PENDING RULEMAKING ACTIVITIES
S U M M A R Y : T h e  s a f e t y  o f  r a i l r o a d  h a z a r d o u s  m a te r ia l s  tr a n s p o r ta t io n  

d e p e n d s  o n  th e  u n d e r ly in g  s a f e t y  o f  th e  r a i l  c a r r ie r s  
th e m s e lv e s .  F R A  i s  f u l l y  e n g a g e d  in  a  r a i l r o a d  s a f e ty  
r u le m a k in g  p r o g r a m . T r a c k  s ta n d a r d s  a n d  th e  p o w e r  b r a k e  
r u le s  a r e  u n d e r  c o n s id e r a tio n  o n  th e  b r o a d e s t  s c a le  in  a  d e c a d e  
a n d  b r id g e  w o r k e r s  a n d  u t i l i t y  e m p lo y e e s  w i l l  b e n e f i t  f r o m  o n ­
g o i n g  r e g u l a to r y  a c t iv i t y .  A  f in a l  r u le  in  th e  e v e n t  r e c o r d e r  
p r o c e e d in g  w i l l  m e a n  b e t t e r  d a ta  f o r  a c c i d e n t  r e v i e w  a n d  
r e c o n s tr u c t io n .

R S P A  a n d  F R A  a r e  w o r k in g  a s  p a r tn e r s  o n  r a i l r o a d  h a z a r d o u s  
m a te r ia ls  r e g u la tio n s . T w o  f in a l r u le s , n o w  u n d e r  d e v e lo p m e n t ,  
r e la te  s p e c i f ic a l ly  to  th e  t r a n s p o r ta t io n  o f  h a z a r d o u s  m a te r ia l s  
in  r a i lr o a d  ta n k  c a r s . T h e  f i r s t ,  D o c k e t  H M -1 7 5 A , w i l l  im p r o v e  
th e  c r a s h w o r th in e s s  o f  ta n k  c a r s  b y  e x te n d in g  p r o v e n  d e s ig n  
f e a tu r e s ,  s u c h  a s  h e a d  p r o te c t io n  s y s t e m s ,  to  c l a s s e s  o f  ta n k  
c a r s  w h e r e  th e y  a r e  n o t  n o w  r e q u ir e d . T h e  s e c o n d , D o c k e t  H M -  
2 0 1 ,  w i l l  r e p la c e  o b s o le te  lo w - p r e s s u r e  h y d r o s t a t i c  t e s t i n g  o f  
t a n k  c a r s  w i th  m o d e m  n o n - d e s tr u c t i v e  t e s t i n g  m e th o d s .

REPORT: Regulations th a t "seek to  address the safe
transporta tion  o f hazardous m aterials by ra il"97 gather under two 
broad headings:

•  Those d irectly  aimed at hazardous m aterials tra n sp o rta tio n - 
setting standards fo r documentation, m arking, packaging, and 
the like , and

•  Those specifica lly directed towards ra ilroad tra n sp o rta tio n - 
directing standards fo r track, equipm ent, operating practices, 
and so on.

FRA has the lead regulatory development role under the ra ilroad 
safety acts, w hile regulations based on the hazardous m ateria ls laws

RSERA, § 16(7).
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are developed under the auspices o f RSPA, w ith  FRA as a copartner 
on rail-specific projects.98 Regardless o f w hether FRA or RSPA leads 
the team, the goal is the same: "Promote Safe and Secure
T ransporta tion," by m in im izing "the dangers to  com m unities and 
ind ustry  associated w ith  the transporta tion  o f goods."99

An earlier chapter described s ign ifican t ra ilroad  accidents 
invo lving hazardous m aterials during the period 1989-1992. From  
Helena, M ontana, to  Dragon, M ississippi, from  A kron, Ohio, to  Sea 
C liff, C aliforn ia, none o f those accidents was caused by the 
hazardous m aterials on board the tra in . The key factor in  the safety 
o f hazardous m aterials transporta tion  by ra il is the safety o f the 
railroad environm ent. FRA prom otes its  ra il safety m ission across a 
broad fro n t o f ra ilroad  safety regulations.

R ailroad Safety R egulations

H um an fa c to rs  re g u la tio n s : These regulations seek the
optim um  performance from  people who affect the movement o f tra ins, 
w hether or not they actua lly s it in  the locom otive.

•  Alcohol and Drug Regulations: FRA’s ru les fo r keeping alcohol 
and drugs100 away from  the transporta tion  workplace f ill Part 
219 o f T itle  49, CFR. Under the m andate o f the Om nibus 
Transportation Employee Testing Act o f 1991, FRA amended its  
standards to  incorporate new procedures and safeguards fo r

98 RSPA's delegations of authority are in 49 CFR § 1.53(b); the primary 
statutory authority is found in 49 U.S.C. § 5103, formerly 49 U.S.C. app. § 1804. 
FRA's delegations of authority are in 49 CFR § 1.49; the primary statutory 
authority is 49 U.S.C. § 20103, formerly 45 U.S.C. § 431.

99 Strategic Plan, US Department of Transportation, Goal 4, January 1994.

100 Most of FRA's rules relating to alcohol and drug prevention are 
promulgated under FRA Docket No. RSOR-6.
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breath  and body-flu id  testing and fo r "reasonable suspicion" 
te s tin g  fo r both alcohol and drugs. FRA is also conducting a 
closely m onitored experim ent to  determ ine the optim um  rate 
fo r random  testing o f covered employees.

•  P rotection o f U tility  Employees: FRA's "blue signal"
regu la tions101 prescribe m inim um  requirem ents fo r the 
p ro tection  o f ra ilroad employees engaged in  the inspection, 
testing , repa ir, and servicing o f ro llin g  equipm ent. Because 
these activ ities may require employees to  w ork in  dangerous 
p o sitio ns —  on, under, or between heavy equipm ent —  the 
employees need protection against movement o f the equipm ent. 
FRA regulations require th a t the tracks on w hich such 
a ctiv ities  take place be "blue flagged" so th a t locom otives are 
blocked from  coupling w ith  the cars.

T ra in  and yard crews are excluded from  blue flag protection 
because th e ir working relationship w ith  the engineer insulates 
them  from  accidental in ju ry . W here ra ilroads moved long 
tra in s  in to  older-design, "short" ra il yards, the blue flag ru le  
posed a p ractica l problem . Safety demanded an extra crew 
member fo r the yard move, b u t efficiency demanded th a t the 

: extra person not be added to the line -hau l crew. W orking w ith  
bo th  the employees and management, FRA on August 16, 
1993, issued a fin a l ru le  perm itting  the road crew to  be 
augmented w ith  a "u tility " employee, protected by other safety 
requirem ents as alternatives to the b lue flag.

•  , B ridge W orker Safety Standards: To foster un ifo rm  safety
standards fo r bridge workers throughout the ra ilroad  industry,

FRA Docket No. RSOP-11.
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FRA published safety standards102 in  June 1992 applicable to 
both railroad employees and employees of ra ilroad  contractors. 
The ru les require ra ilroads to  provide, and employees to  use, 
fa ll protection and personal protective equipm ent, includ ing  
head, hand, eye, face, and foot protection. In  addition, the new 
regulations set standards fo r scaffolding and established 
additional protection fo r w orking adjacent to  w ater.

The railroad industry challenged, in  court, the provision in  the 
ru le  th a t acknowledges the au tho rity  o f the O ccupational 
Safety and Health Adm inistration. Argum ents in  th a t case w ill 
be heard in  the fa ll o f 1994.

•  A dditiona l W orker Safety S tandards: FRA is beginning the 
developm ent o f roadway w orker safety standards; the new 
m andate w ill establish protection from  tra in  movements fo r 
maintenance^-of-way and other workers on or near tracks. In  
addition, FRA w ill address the safety o f locom otive w orking 
conditions, focusing on the re la tionsh ip  between 
environm ental, san itary, and other conditions in  the cab and 
th e ir effect on p ro du ctiv ity , health, and safety.

•  Railroad Radio C om m unications: Under RSERA, FRA was 
required to conduct a safety in q u iry  on voice radio 
com m unication and advanced tra in  contro l systems and to 
subm it a report to Congress by Ju ly  1994. FRA convened three 
roundtables on next-generation tra in  contro l systems and 
conducted a safety in q u iry  on com m unication issues. 
A dd itiona lly, FRA com m issioned a review o f technical 
specifications fo r Advanced T ra in  C ontrol Systems and 
proposed several actions im proving radio com m unications and

FRA Docket No. ROS-2.
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p ro m o tin g  P o s itiv e  T ra in  C o n tro l sy s te m s to  p re v e n t c o llis io n s . 
T h e  re p o r t w a s  s u b m itte d  to  C o n g re ss  in  J u ly  1994 .

•  Lo co m o tive  E n g in e e r Q u a lif ic a t io n s : F R A 's  re g u la t io n s  re q u ire  

r a ilr o a d s  to  h a ve  a  fo rm a l p ro ce ss  fo r  e v a lu a tin g  p ro sp e c tiv e  

lo co m o tive  eng in ee rs a n d  d e te rm in in g  th a t th e y  a re  co m p e te n t 

b e fo re  p e rm itt in g  th e m  to  op e ra te  a  lo c o m o tiv e  o r t r a in . O n  

A p r il 19, 1 9 9 3 ,103 F R A  p u b lis h e d  a m e n d m e n ts  to  it s  ru le , 

c la r ify in g  th e  p ro ce d u re s  ra ilr o a d s  u s e  to  m a k e  a  s e r ie s  o f 

d e te rm in a t io n s  a b o u t a  p ro sp e c tiv e  e n g in e e r's  co m p e te n cy . 

T h e  a m e n d m e n ts  a ls o  re q u ire  s ta n d a rd iz e d  m e th o d s  fo r 

id e n tify in g  q u a lif ie d  lo com o tive  e n g in e e rs  a n d  m o n ito r in g  th e ir  

p e rfo rm a n ce .

R a i l r o a d  e q u ip m e n t  r e g u l a t i o n s :  T h e se  re g u la t io n s  co ve r th e
"h a rd w a re " o f ra ilro a d in g , th e  c a rs  th a t c a r ry  th e  fre ig h t a n d

p a sse n g e rs  a n d  th e  lo co m o tiv e s  th a t m ove th em .

•  E v e n t  R e c o rd e rs : O n  J u ly  8, 1993 , F R A  p u b lis h e d  a  f in a l 

r u le 104 re q u ir in g  th a t  t r a in s  m o v in g  fa s te r  th a n  3 0  m ile s  p e r 

h o u r  b e  e q u ip p e d  w ith  e ven t re co rd e rs . T h e  re g u la t io n s  a ls o  

m a n d a te  in s p e c t io n  a n d  m a in te n a n c e  o f th e  b la c k  b o x e s  a n d  

re q u ire  th e  c a p tu re  a n d  p re se rv a tio n  o f d a ta  fo llo w in g  a n  
a c c id e n t.

T h e  d iff ic u lty  o f p o s t-a cc id e n t in v e s tig a tio n  in c re a se s  w ith  t r a in  

speed . T h e  even t re c o rd e r ru le  w ill p ro v id e  th e  p u b lic  w ith  a n  

im p a r t ia l w itn e s s  to  th e  k in d  o f t r a in  a c c id e n ts  lik e ly  to  

p ro d u ce  d if f ic u lt ie s  in  in v e s tig a tio n . E v e n t re c o rd e rs  w ill a ls o  

p ro v id e  a n  a d d it io n a l m e a n s  fo r th e  e v a lu a tio n  o f  c re w  a n d  

e q u ip m e n t p e rfo rm a n ce  in  n o rm a l o p e ra tio n s .

58 FR 18928.
FRA Docket No. LI-7, 58 FR 36605.
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•  L o co m o tiv e  C o n s p ic u itv : M o re  c o n s p ic u o u s  lo c o m o tiv e s  h a ve  

a  b e tte r  ch a n c e  o f  a le r t in g  m o to r is ts  a n d  p e d e s tr ia n s  to  th e  

a p p ro a ch  o f a  tra in ;  m o re  c o n s p ic u o u s  lo c o m o tiv e s  s h o u ld  
re d u ce  th e  n u m b e r a n d  se ve rity  o f h ig h w a y / ra il g ra d e  c ro s s in g  

a c c id e n ts . A s  re q u ire d  b y  s e c t io n  14 o f th e  A m tra k  

A u th o r iz a t io n  a n d  D e v e lo p m e n t A c t, in  J a n u a ry  1 99 3  F R A  

p u b lis h e d  a n  in te r im  f in a l r u le 105 id e n t ify in g  c e r ta in  w id e ly  

u s e d  a u x ilia r y  lig h t in g  a rra n g e m e n ts  a s  a c c e p ta b le  c u r re n t  

p ra c tic e : c ro s s in g  lig h ts , d itc h  lig h ts , o s c illa t in g  lig h ts , a n d  

s tro b e  lig h ts . F R A  to o k  th is  s te p  to  e n co u ra g e  th e  in s ta lla t io n  

o f th e  a d d it io n a l lig h t in g . T h e  in te r im  ru le  a llow is ra ilr o a d s  to  

ch oo se  fro m  am ong  v a r io u s  lig h t in g  a rra n g e m e n ts  a n d  to  h a ve  

th o s e  c h o se n  "g ra n d fa th e re d " fo r  a  p e r io d  o f fo u r  y e a rs  fro m  

th e  d a te  o f th e  f in a l ru le .

•  L o co m o tiv e  C ra s h w o rth in e s s : F R A  is  c o lle c t in g

c ra s h w o rth in e s s  p e rfo rm a n ce  d a ta  th ro u g h  a  s t ru c tu re d  

a p p ro a c h  to  a c c id e n t in v e s t ig a t io n  a n d  h a s  c o m m is s io n e d  

a d d it io n a l re se a rch  to  e v a lu a te  th e  p e rfo rm a n ce  o f A s s o c ia t io n  

o f A m e r ic a n  R a ilro a d s  (AAR) S p e c if ic a t io n  580 : Im p ro ve d

c ra sh w o rth in e s s  fe a tu re s  fo r  n e w  c o n s tru c t io n  o f lo c o m o tiv e s .

M a k in g  lo com o tive s sa fe r in  c ra sh e s" is  a  co m p le x  u n d e rta k in g . 

N o t o n ly  a re  lo c o m o tiv e s  h eavy , a n d  th u s  p a ck e d  w ith  en e rg y  

to  d is s ip a te  in  a  c ra sh , th e y  c a n  c ra s h  in to  e a ch  o th e r (at le a s t 

d o u b lin g  th e  energy) a n d  in to  a n  u n to ld  n u m b e r o f s t ru c tu re s  

a n d  e n v iro n m e n ts . T h e  n e w  A M T R A K  lo co m o tiv e  th a t  le d  th e  

t r a in  a c ro s s  th e  b r id g e  in  th e  h o r r ib le  a c c id e n t n e a r  M o b ile , 

A la b a m a  in  S e p te m b e r 1 9 9 3  c ra s h e d  e n d -o n  in to  a  b a n k  o f 

m u d . W h e n  it  w a s  lif te d  fro m  th e  b a yo u , it  w a s  e v id e n t th e  

s tru c tu re  h a d  su rv iv e d  th e  im p a c t b u t  th a t  th e  h e a d -e n d  c re w  
h a d  p e r is h e d  w h e n  th e  ca b  w a s  f ille d  w ith  m u d .

58 FR 6899, FRA Docket No. RSGC-2.
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F R A  is  p e rfo rm in g  a d d itio n a l fie ld  d a ta  c o lle c t io n  a n d  w ill m ove  
ah ead  o n  lo c o m o tiv e  c ra s h w o rth in e s s  a s  q u ic k ly  a s  th e  b ro a d  
sco p e  o f  th e  p ro je c t a n d  th e  a v a ila b le  re s o u rc e s  p e rm it.

•  P o w e r B r a k e s : L a te  in  1992 , F R A  p u b lis h e d  th e  o p e n in g

re g u la to ry  n o tic e 106 in  it s  p ro ce e d in g  to  re v is e  th e  p o w e r b ra k e  

ru le s ; fo llo w in g  th a t p u b lic a t io n , fo u r  d a y s  o f p u b lic  

w o rk sh o p s , in  v a r io u s  c itie s  a c ro ss  th e  co u n try , gave th e  p u b lic  

a  c h a n c e  to  h a ve  a  d ire c t p a r t  in  s h a p in g  th e  em e rg in g  ru le . 

F R A  w ill b e  e xa m in in g  an d  am en d in g  th e  c u rre n t re q u ire m e n ts  

fo r  lo c o m o tiv e  a n d  t r a in  b ra k e s , in c lu d in g  re q u ire m e n ts  fo r 

tw o -w a y  e n d -o f- tra in  d e v ice s  a n d  th e  p ro p e r s ta n d a rd s  fo r 
d y n a m ic  b ra k e s .

A  se p a ra te  fo c u s  w ith in  th e  re g u la to ry  d o c k e t w ill tre a t is s u e s  

s u r ro u n d in g  co m m u te r a n d  in te rc ity  p a s se n g e r t r a in  b ra k in g  

p e rfo rm a n ce , in c lu d in g  b ra k e  re q u ire m e n t s ta n d a rd s  fo r  h ig h  

sp e e d  r a i l s rv ic e . T h e  fo rm a l n o tic e  o f p ro p o se d  ru le m a k in g  

w a s  p u b lis h e d  S e p te m b e r 16, 1 9 9 4 .107

•  A d d it io n a l E q u ip m e n t Sa fe ty  R e g u la tio n s : F R A 's  c u rre n t sa fe ty  

re g u la t io n s  d o  n o t a d d re s s  o p e ra tio n s  a t sp e e d s  g re a te r th a n  

110 m ile s  p e r h o u r; A m tra k 's  125 m p h  speed s in  th e  N o rth e a s t 

C o r r id o r  a re  p e rm itte d  u n d e r a  w a iv e r o f e x is t in g  t ra c k  

re g u la tio n s . F R A  in te n d s  to  am en d  m a n y  o f it s  re g u la t io n s  to  

a d d re ss  is s u e s  u n iq u e  to  h ig h  speed  r a il o p e ra tio n s  a t sp eed s 

u p  to  160  m p h . S om e  o f th e se  is s u e s  w ill b e  co ve red  u n d e r 

re g u la tio n s  n o w  in  p rog ress on  tra c k  a n d  on  p o w e r b ra k e s , b u t  

F R A  p la n s  to  d e a l w ith  is s u e s  s u c h  a s  e q u ip m e n t, 

c o m m u n ica tio n s  system s, em p loyee q u a lif ic a tio n s , p re -re v e n u e  

te s tin g , a n d  g ra d e  c ro s s in g s  in  a  c o m p re h e n s iv e  ru le m a k in g

106 FRA Docket No. PB-9, 57 FR 62456.
107 NPRM, 59 FR 47676.
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se ttin g  g en e ric  s ta n d a rd s  fo r h ig h  speed  t ra in  se ts . A  p ro p o se d  

ru le  c o u ld  b e  d e ve lo p ed  d u r in g  1995 .

M a n y  ra ilro a d s , o p e ra tin g  u n d e r a  1 97 9  re v is io n  to  th e  F re ig h t 

C a r  S a fe ty  S ta n d a rd s , h a ve  d e s ig n a te d  a s  "m a in te n a n ce  o f 

w ay" c a rs  th o se  u se d  in  co m p a n y  se rv ice , s u c h  a s  h o p p e r c a rs  

o f lo com o tive  sa n d , f la t  c a rs  m o v in g  ra ilr o a d  w h e e ls , a n d  ta n k  

c a rs  o f  d ie s e l fu e l, th e re b y  e x ce p tin g  th e m  fro m  th e  F e d e ra l 

fre ig h t c a r sa fe ty  s ta n d a rd s . W h e n  in s p e c t in g  c a rs  d e s ig n a te d  

"M O W ," F R A  fo u n d  th a t th e  p e rce n ta g e  o f  c a rs  w ith  sa fe ty  

p ro b le m s  w a s  s ig n if ic a n t ly  h ig h e r th a n  fo r  th e  n a t io n a l fle e t. 

W h e re  s u c h  c a rs  a re  n o t h a u le d  in  t r a in s  m o v in g  a t m a in lin e  

sp e e d s , th e re  m a y  n o t b e  a n y  d e tr im e n t to  sa fe ty , b u t  th e  

g ro w in g  p a tte rn  is  to  co u p le  M O W  c a rs  in to  th ro u g h  fre ig h ts , 

a n d  m ove th e m  a t m a in lin e  sp eed s. F R A  h a s  p ro p o se d 108 th a t 

th e  M O W  d e s ig n a tio n  b e  re s tr ic te d  to  c a rs  n o t u s e d  in  re v e n u e  

se rv ice  a n d  n o t m o ved  fa s te r  th a n  2 0  m p h .

O p e r a t i n g  E n v i r o n m e n t  R e g u la t io n s :  T h e se  re g u la t io n s

g o ve rn  th e  s t r u c tu r a l n e tw o rk  on  w h ic h  t r a in s  o p e ra te  a n d  th e  

p ro c e d u ra l n e tw o rk  b y  w h ic h  ra ilr o a d s  c o n tro l t r a in  o p e ra tio n s .

•  T ra c k  S ta n d a rd s : In  N o vem b e r 1992 , F R A  b e g a n  th e  fo rm a l 

re g u la to ry  p ro c e s s  fo r  th e  f ir s t  c o m p re h e n s iv e  re v ie w  o f th e  

tra c k  s ta n d a rd s  in  th e  p a s t d ecade .109 F R A  w ill in c o rp o ra te  th e  

la te s t  re s e a rc h  o n  in te rn a l r a il d e fe c ts  a n d  o n  c o n t in u o u s  

w e ld e d  r a il in  t h is  rev iew . T h is  re v ie w  w ill a ls o  in v e s tig a te  

e xcep ted  t r a c k  (m a rg in a l t ra c k  w ith  e x tre m e ly  lim ite d  t ra ff ic  

a n d  m a x im u m  o p e ra tin g  speeds o f le s s  th a n  10 m ile s  p e r h o u r) 

a n d  s ta n d a rd s  a p p ro p r ia te  fo r o p e ra tio n s  o f 150  to  160  m ile s

FRA Docket No. RSFC-7, 59 FR 11238, March 10, 1994.
FRA Docket No. RST-90-1, 57 FR 54038, November 16, 1992.
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p e r h o u r. D ra ft  p ro p o se d  ru le s  a re  in  th e  s ta f f  re v ie w  p ro ce s s  
w ith in  F R A .

•  B r id g e  S ta n d a rd s : F o llo w in g  th e  tra g ic  a c c id e n t n e a r  M o b ile . 

A la b a m a , in  S ep tem b e r 1993, F R A  a n n o u n ce d  a n  e x a m in a tio n  

o f  th e  fe a s ib ility  o f re q u ir in g  th e  in s ta lla t io n  o f d e te c to r 

s y s te m s  to  w a rn  o f b r id g e  m isa lig n m e n t. T h e  re s e a rc h  a n d  

fa c t-g a th e r in g  p h a se  o f th is  e ffo rt is  u n d e r  w ay .

•  R e m e d ia l A c t io n  R e p o rtin g : R e c e n tly  p u b lis h e d  ru le s  c lo se  a  

s ig n if ic a n t  g ap  in  th e  fo llo w -th ro u g h  re q u ire d  w h e n  a n  

in s p e c to r  d is c o v e rs  c e r ta in  ra ilr o a d  sa fe ty  v io la t io n s . T h e  

r a ilr o a d s  n o w  m u s t re p o rt a c t io n s  ta k e n  to  b r in g  th e m se lv e s  

in to  c o m p lia n c e . L a u n ch e d  w ith  th e  p u b lic a t io n  o f  p ro p o se d  

ru le s  in  J u n e  1993 , F R A  re c e n tly  p u b lis h e d  th e  f in a l ru le s  in  

th e  F e d e r a l  R e g is t e r .110

•  R a ilro a d  A c c id e n t R e p o rtin g : F o llo w in g  fo u r  o p en  m ee tin g s , 

F R A  is  d ra ftin g  p roposed  ru le s  to  revam p  it s  a c c id e n t re p o rtin g  

re g u la t io n s .111 T h e  n ew  p ro p o s a ls  w ill c o n s id e r is s u e s  ra is e d  

b y  e le c tro n ic  re p o rtin g  a n d  th e  a p p ro p r ia te  m e th o d s  fo r 

e s ta b lis h in g  re p o rtin g  th re sh o ld s .

•  H ig h w a y -R a il G ra d e  C ro s s in g  R e g u la tio n s : T h e  G ra d e  C ro s s in g  

A c t io n  P la n , a n n o u n ce d  b y  S e c re ta ry  P e n a  in  J u n e  1994 , se ts  

o u t in it ia t iv e s  to  p re v e n t a c c id e n ts  c a u se d  b y  c a rs  a n d  t ru c k s  

b lo c k in g  c ro s s in g s . In  c o n ju n c t io n  w ith  o th e r m o d a l 

a d m in is t ra t io n s , F R A  w ill b e g in  m a jo r e ffo rts  to  e d u ca te  th e  

p u b lic  o n  g ra d e  c ro s s in g  sa fe ty , e n h a n ce  th e  e n fo rce m e n t o f

110 FRA Docket No. RSEP-7, August 24, 1994, 59 FR 43666.
111 FRA Docket No. RAR-4, Advanced Notice of Proposed Rulemaking, 

March 14, 1990, 55 FR 9469; the four meetings were held June 13, 1991, August 
21, 1991, October 22, 1991, and August 18, 1992.
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t r a f f ic  la w s  a t g ra d e  c ro s s in g s , p ro m o te  s y s te m a tic  c o r r id o r  
re v iew s o f g rade  c ro ss in g s , in c re a se  sa fe ty  a t p r iv a te  c ro s s in g s , 
im p ro ve  d a ta  co lle c tio n  a n d  a n a ly s is , a n d  p ro m o te  re s e a rc h  on  

n e w  sa fe ty  te ch n o lo g ie s . G ra d e  c ro s s in g  sa fe ty  is  p a r t  o f 

h a z a rd o u s  m a te r ia ls  sa fe ty : a ll to o  o ften , th e  e v e n in g  n e w s 

g ra p h ic a lly  illu s t r a te s  th e  tra g e d y  o f  a  d e ra ilm e n t c a u se d  b y  a  

b lo c k e d  c ro ss in g .

O n  th e  re g u la to ry  fro n t, F R A  h a s  p ro p o se d  m a in te n a n c e , 

in sp e c tio n , a n d  te s t in g  re q u ire m e n ts  fo r a c tiv e  g ra d e  c ro s s in g  

w a rn in g  sy s te m s .112 In  a d d itio n , th e  re v is e d  re g u la t io n s  w o u ld  

m a n d a te  im p ro v e d  p e rfo rm a n ce  in  th e  m a in te n a n c e  o f  g ra d e  

c ro s s in g  w a rn in g  d e v ice s . F in a l ru le s  te x t is  u n d e r  

d e ve lo p m e n t w ith in  F R A . F R A ’s  E m e rg e n cy  O rd e r  N o . 15 

p reven ted  tow ns in  F lo r id a  fro m  s ile n c in g  th e  ra ilr o a d  w h is t le s  

a n d  h o rn s  re q u ire d  a t g ra d e  c ro s s in g s , a n d  F R A  is  re v ie w in g  

d a ta  g a th e re d  th e re  fo r  p o s s ib le  n a t io n a l im p a c t.

H a z a rd o u s  M a te r ia ls  S a fe ty  R e g u la t io n s

T h e  R e se a rch  a n d  S p e c ia l P ro g ra m s  A d m in is t ra t io n  is s u e s  th e  

D e p a rtm e n t's  H a z a rd o u s  M a te r ia ls  R e g u la t io n s .113 A s  a  p ra c t ic a l 

m a tte r, th e  d e ta ile d  d ra ft in g  w o rk  o n  ra ilr o a d -s p e c if ic  h a z a rd o u s  

m a te r ia ls  re g u la t io n s  s ta r ts  a t F R A , in  c o n s u lta t io n  w ith  R S P A .114 

E a r ly  p o lic y  c o o rd in a t io n  b e tw ee n  th e  a g e n c ie s  c re a te s  th e  b a s is  o n  

w h ic h  a  r u le  w ill b e  p ro p o se d  a n d  th e  H a za rd o u s  M a te r ia ls  D iv is io n  

w ith in  F R A 's  O ffic e  o f  S a fe ty  a s se m b le s  th e  n e c e s sa ry  re s e a rc h  a n d  

te c h n ic a l b a ckg ro u n d  in fo rm a tio n  a n d  e s ta b lis h e s  th e  fra m e w o rk  fo r 

im p le m e n tin g  th e  p o lic y  g u id a n ce . F o llo w in g  a n  o p p o r tu n ity  fo r

112 FRA Docket No. RSGC-5, January 20, 1994, 59 FR 3051.
113 Generally considered as 49 CFR Parts 171-180.
114 49 CFR § 1.53(b). The primary statutory authority is found in 49 

U.S.C. § 5103, formerly 49 App. U.S.C. § 1804.
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p u b lic  co m m en t a n d  p a rtic ip a tio n , th e  d ra ftin g  o f p ro p o sed  re g u la to ry  
te x t a n d  p re a m b le  la n g u a g e  is  a c c o m p lish e d  th ro u g h  a  c lo se  lia is o n  
be tw een  th e  O ffice  o f S a fe ty  a n d  F R A 's  O ffice  o f C h ie f  C o u n se l. O n ce  

th e s e  s ta f f  d ra fts  a re  re a d ie d  a t F R A , R S P A  te c h n ic a l a n d  e d ito r ia l 

e xp e rtise  a re  a g a in  c o n s u lte d  to  e n su re  D e p a r tm e n ta lly  c o o rd in a te d  

re g u la t io n s  th a t  a re  a ls o  a c c e p ta b le  to  th e  p re s e n ta t io n  a n d  fo rm a t 
re q u ire m e n ts  o f  th e  F e d e r a l  R e g is t e r .

S i g n i f i c a n t  P e n d i n g  R e g u la t io n s :  S e v e ra l m a jo r a d va n ce s  in  

th e  H a z a rd o u s  M a te r ia ls  R e g u la tio n s  a re  in  p ro g re ss :

•  C ra sh w o rth in e s s  P ro te c tio n  R e q u ire m e n ts  fo r  T a n k  C a r s : T h e  

N o tice  o f P ro p o se d  R u le m a k in g 115 (NPRM ) w a s  p u b lis h e d  in  th e  

F e d e r a l  R e g is t e r  o f O ctob e r 8, 1993, a t 58  F R  5 2 5 7 4 . A  h e a r in g  

w a s h e ld  in  J a n u a ry  1994 . A t  th is  w r it in g , F R A  a n d  R S P A  a re  

re v ie w in g  th e  te s tim o n y  a t th a t h e a r in g  a n d  th e  w r it te n  

co m m e n ts  o f  in te re s te d  p e rso n s .

In  th is  p ro ce e d in g , D O T  is  p ro p o s in g  re v is io n s  to  th e  

h a z a rd o u s  m a te r ia ls  re g u la t io n s  to  - im p ro v e  th e  

c ra sh w o rth in e ss  o f ta n k  ca rs  a n d  re s tr ic t  th e  c o n t in u e d  u se  o f 

t a n k  c a rs  n o  lo n g e r m ee tin g  c u rre n t sa fe ty  re q u ire m e n ts . 

In c lu d e d  a re  p ro p o sa ls  to  exp and  th e  u se  o f  th e rm a l p ro te c t io n  

s y s te m s  a n d  h e a d  p ro te c tio n  o n  ta n k  c a rs  u s e d  fo r 

t ra n s p o r t in g  c e r ta in  h a za rd o u s  m a te r ia ls ;  a d d  n ew  

re q u ire m e n ts  fo r b o tto m  d is c o n t in u ity  p ro te c tio n ; p ro h ib it  th e  

u se  o f se lf-en e rg ized  m a n w a y s  lo ca te d  b e lo w  th e  liq u id  le v e l o f 

th e  ca rgo ; re v is e  "g ra n d fa th e r" p ro v is io n s  th a t  a llo w  c e rta in  

u se s  o f ta n k  ca rs; a n d  re q u ire  th e  u se  o f p re s su re  ta n k  c a rs  fo r 

a ll p o is o n o u s -b y - in h a la t io n  (PIH) m a te r ia ls  a n d  c e r ta in  o th e r 

e n v iro n m e n ta lly  s e n s it iv e  m a te r ia ls .

118 RSPA Docket No. HM-175A.
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•  H a za rd o u s  M a te r ia ls  in  C O F C  a n d  T O F C  S e rv ic e : T h is
p ro ce ed in g  p ro p o se s  to  p e rm it th e  u se  o f c e rta in  p o rta b le  ta n k s  
to  t ra n s p o r t  h a za rd o u s  m a te r ia ls  th a t  p o se  a  lo w  to  m o d e ra te  

d eg re e  o f h a z a rd  in  c o n ta in e r o n  f la tc a r  a n d  t r a ile r  o n  f la tc a r  

s e rv ic e , w ith o u t o b ta in in g  p r io r  a p p ro v a l fro m  th e  F R A  

A s s o c ia te  A d m in is t ra to r  fo r  S a fe ty .

T h e  N P R M 116 w a s  p u b lis h e d  in  th e  F e d e r a l  R e g is t e r  o f M a y  7, 

1993 , a t 58  F R  2 7 2 5 7 . C o m m e n ts  w e re  d u e  J u ly  12, 1993 . 

F R A  a n d  R S P A  h a ve  re v iew ed  a ll th e  co m m e n ts  re ce iv e d  a n d  

a re  in  th e  c lo s in g  s ta g e s  o f p re p a r in g  th e  s ta f f  d ra ft  fo r re v iew .

•  D e te c tio n  a n d  R e p a ir  o f C ra c k s . P its . C o rro s io n . L in in g  F la w s . 

T h e rm a l P ro te c t io n  F la w s , a n d  O th e r  D e fe c ts  o f T a n k  C a r  

T a n k s : T h e  N P R M 117 w a s  p u b lis h e d  in  th e  F e d e r a l  R e g is t e r  o f 

S ep tem b e r 16, 1993, a t 5 8  F R  4 8 4 8 5 . C o m m e n ts  w e re  d u e  in  

M a rc h  1 9 9 4 , a n d  F R A  a n d  R S P A  a re  re v ie w in g  th e  m a te r ia ls  

su b m itte d .

T h e  p ro p o se d  ru le s  w o u ld

•  re q u ire  th e  d e ve lo p m en t a n d  im p le m e n ta tio n  o f Q u a lity  

A s s u ra n c e  P ro g ra m s  a t fa c ilit ie s  th a t  b u ild  a n d  re p a ir  

ta n k  ca rs ;

•  re q u ire  th e  u se  o f n o n -d e s tru c t iv e  te s t in g  te c h n iq u e s  in  

lie u  o f th e  c u r re n t h y d ro s ta t ic  p re s s u re  te s ts  fo r fu s io n  

w e ld e d  ta n k  c a rs  to  m o re  a d e q u a te ly  d e te c t c r it ic a l 

c ra c k s ;

•  re q u ire  th ic k n e s s  m e a su re m e n ts  o n  ta n k  ca rs ;

116 RSPA Docket No. HM-197.
117 RSPA Docket No. HM-201.
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•  a llo w  th e  c o n tin u e d  u se  o f ta n k  c a rs  w ith  re d u c e d  s h e ll 
th ic k n e s s e s ;

•  re v ise  th e  in sp e c tio n  a n d  te s t in te rv a ls  fo r ta n k  ca rs ; a n d

•  c la r ify  th e  in sp e c tio n  re q u ire m e n ts  re la t in g  to  ta n k  c a rs  

p r io r  to  a n d  d u r in g  tra n s p o rta t io n .

T h e se  p ro p o sa ls  a re  m ade  b e ca u se  F R A  a n d  R S P A  b e lie v e  th a t 

it  is  n e ce s sa ry  to  in c re a se  th e  co n fid e n ce  th a t  c r it ic a l ta n k  c a r  

d e fe c ts  w il l b e  d e tected .

•  U n lo a d in g  o f T a n k  C a rs  a n d  L o a d in g  o f C a rg o  T a n k  M o to r 

V e h ic le s :  U se  o f E le c tro n ic  S u rv e illa n c e  a n d  M o n ito r in g  

E q u ip m e n t: T h e  N P R M 118 w a s  p u b lis h e d  in  th e  F e d e r a l

R e g i s t e r  o f  S e p te m b e r 14, 1992 , a t 5 7  F R  4 2 4 6 6 . C o m m e n ts  
h a ve  b e e n  re ce iv e d  a n d  a  f in a l d ra ft is  u n d e r  re v ie w  w ith in  
D O T .

T h is  p ro p o s a l w o u ld  a llo w  th e  u se  o f e le c tro n ic  s ig n a llin g  

s y s te m s  to  s a t is fy  th e  a tte n d a n ce  re q u ire m e n ts  fo r u n lo a d in g  

ta n k  c a rs  a n d  fo r lo a d in g  ca rg o  t a n k  m o to r v e h ic le s . T h e  ru le  

w o u ld  a ls o  re v ise  th e  ta n k  c a r u n lo a d in g  re q u ire m e n ts , rem ove  

o b so le te  a n d  u n n e c e s sa ry  p ro v is io n s , a n d  a llo w  ta n k  c a rs  

c o n ta in in g  h a za rd o u s  m a te r ia ls  to  re m a in  s ta n d in g  w ith  then- 

u n lo a d in g  co n n e c tio n s  a tta ch e d  w h e n  n o  p ro d u c t is  b e in g  

tra n s fe rre d .

•  Im p ro vem en ts to  H a za rd o u s  M a te r ia ls  Id e n tific a tio n  S y s te m s119 

is  a t th e  fa ir ly  e a rly  stages o f d eve lopm en t a n d  is  d ra w in g  u p o n

118 RSPA Docket No. HM-212.
119 RSPA Docket No. HM-206, ANPRM published June 9, 1992, 57 FR

24532.
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th e  e xp e rtise  o f th e  re g u la te d  c o m m u n ity  a n d  o th e r in te re s te d  
p a r t ie s  to  se e k  w a y s  to  im p ro v e  sy s te m s  fo r  id e n t ify in g  
h a za rd o u s  m a te r ia ls .

P e n d in g  R e g u la to ry  P o s s ib ilit ie s

In  a d d itio n  to  a ll th e  p ro ce e d in g s  s u m m a riz e d  above , F R A  h a s  

a  n u m b e r o f o n g o in g  in v e s t ig a t io n s , re s e a rc h  e ffo rts , a n d  in q u ir ie s . 

S o m e  o f th em , a s  illu s t r a te d  b y  re g u la to ry  p ro je c ts  a lre a d y  f in a l o r 

fo rm a lly  p e n d in g , m a y  le a d  to  ru le m a k in g  a c tio n s . O th e rs  d o  n o t, 

o fte n  b e ca u se  even  a  k n o w n  p ro b le m  h a s  n o t y e t y ie ld e d  a  s o lu t io n  

th a t  c a n  b e  w r it te n  in to  a  re g u la t io n .

It w a s a n n o u n ce d  in  th e  p re am b le  to  th e  H M - 1 7 5 A  p ro ce e d in g , 

fo r  in s ta n c e , th a t:

B a s e d  o n  co m m e n ts  m a d e  to  som e  o f th e  is s u e s  ra is e d  

..., a n d  re s e a rc h  d o n e  b y  th e  F R A , R S P A  a n d  F R A  

c o n c lu d e d  th a t s e v e ra l to p ic s  ra is e d  in  th e se  e a r lie r  

n o t ic e s  a re  e ith e r  to o  te c h n ic a lly  c o m p le x  o r 

in s u f f ic ie n t ly  d e ve lo p e d  to  b e  re so lv e d  b y  re g u la to ry  

p ro p o sa ls  now . R S P A  w ill c o n s id e r a c tio n  on  sa fe ty  r e lie f  

d ev ice s, to p  f it t in g  p ro te c tio n , a n d  g a sk e t s p e c if ic a t io n s  

in  se p a ra te  ru le m a k in g  a c tio n . A ls o , c o n s id e ra t io n  w ill 

b e  g iv e n  to  m a k in g  c e r ta in  o p e ra t io n a l ch a n g e s , fo r  

in s ta n ce , re s tr ic t in g  t r a in  p la ce m e n t, in  lie u  o f t a n k  c a r  

d e s ig n  o r s p e c if ic a t io n  ch a n g e s  u n d e r  a  fu tu re  

ru le m a k in g  d o cke t.

R e co g n iz in g  a  p rob lem , g e ttin g  co m m itte d  to  so lv e  it ,  a n d  re a c h in g  a  
s o lu t io n  th a t is  t ra n s la ta b le  in to  re g u la t io n s  u n d e r  th e  a u th o r ity  o f 

H M T A  o r F R S A  is  a  m u lt i- s te p  p ro ce ss . In  g en e ra l, o n ly  w h e n  one 
step  is  com p le ted  ca n  th e  n e x t one b eg in . In te r im  p ro g re ss , h ow eve r, 

c a n  b e  a ch ie ve d  th ro u g h  th e  e x e m p tio n s  p ro g ra m . In  th e  f ie ld  o f

148 Fo rw a rd  th rou gh  the 90's:



Pending Rulemaking Activities

s a fe ty  r e lie f  d e v ice s , fo r  in s ta n c e , R S P A  a n d  F R A  a re  g ra n t in g  
re q u e s ts  to  ra is e  th e  te s t p re s s u re  o f fra n g ib le  d is c s  u s e d  in  sa fe ty  

v e n ts . T h is  s im p le  s te p  m a y  p re v e n t n u m e ro u s  em p lo yee  in ju r ie s .

C u r re n t  re g u la to ry  d e ve lo p m e n ta l p ro je c ts  a t F R A  in c lu d e  a n  

e x a m in a tio n  o f th e  p ro ce ss  b y  w h ic h  ra ilro a d s  e le c tro n ic a lly  t ra n s fe r  

d a ta  a b o u t th e  fre ig h t c a rs  th e y  in te rc h a n g e . S a fe ty  d e m a n d s  th a t 

e m e rg e n cy  re s p o n d e rs  h a ve  a c c u ra te  d e s c r ip t io n s  o f  th e  h a za rd o u s  

m a te r ia ls  o n  a  d e ra ile d  tra in . B e ca u se  a lm o s t a ll th e  m a jo r ra ilr o a d s  

a re  a d o p tin g  "p a p e rle ss " sy s te m s  fo r d a ta  t ra n s m is s io n , F R A  is  

c o n c e rn e d  th a t  th e  la c k  o f t ra d it io n a l d o cu m e n ta tio n  o n  th e  t ra in  

m a y  h a m p e r em e rg en cy  e ffo rts . T h e  la rg e , a n d  g ro w in g , v o lu m e  o f 

r a ilr o a d  t ra f f ic  o r ig in a t in g  o ve rsea s  c o m p lic a te s  th e  p ro b le m . F o r  

n ow , F R A  is  p u r s u in g  a  v o lu n ta ry  e ffo rt in  m e e tin g s  w ith  in d u s tr y  

a n d  p ro g re s s  is  b e in g  m ade  to w a rd s  a  s a t is fa c to ry  p ro to co l.

F in a lly ,  F R A  is  re v ie w in g  a n d  c o n s id e r in g  w a y s  to  c la r ify  th e  

re q u ire m e n ts  fo r w h e n  h a za rd o u s  m a te r ia ls  d o cu m e n ta tio n  m u s t b e  

c a rr ie d  b y  a  crew , th a t  is , d e te rm in in g  w h e n  th e  c re w  is  o p e ra tin g  a  

" tra in "  a n d  w h e n  th e y  a re  m e re ly  "sw itch in g ."  A  ru le m a k in g  

p ro ce e d in g  a lre a d y  in  th e  p la n n in g  stag es w ill a d d re s s  th a t  is s u e  a s  

w e ll a s  th e  p re v io u s ly  d is c u s s e d  is s u e  o f th e  p ro p e r p la c e m e n t o f 

h a z a rd o u s  m a te r ia ls  c a rs  w ith in  a  tra in .
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S U M M A R Y : F R A  p r o m o te s  c o m p lia n c e  w ith  th e  h a z a r d o u s  m a te r ia l s  
r e g u l a t i o n s  th r o u g h  a  v ig o r o u s  e n f o r c e m e n t p r o g r a m . T h e  
t im e ly  c o lle c tio n  o f  c iv i l  p e n a l t i e s  f o r  H M T A  v io la t io n s  p r o v id e s  
a  f o r c e f u l  c o m p le m e n t to  F R A 's  o v e r a l l  r a i l r o a d  in s p e c t io n  
p r o g r a m , w h e r e  th e  h a z a r d o u s  m a t e r i a l s  in s p e c t io n s  a r e  
in c r e a s in g ly  f o c u s e d  o n  s h ip p e r s . F ie ld  in s p e c to r s  r e p o r t  t h a t  
t h e  e n f o r c e m e n t e f fo r t i s  w o r k in g  a n d , o f te n , th e  s u b s e q u e n t  
v i s i t  to  a  c o m p a n y 's  f a c i l i t y  f in d s  c o n d i t io n s  m u c h  im p r o v e d .  
T h e  g e n e r a l ly  im p r o v in g  s a f e ty  r e c o r d  o f r a i l r o a d  t r a n s p o r ta t io n  
o f  h a z a r d o u s  m a te r ia l s  i s  f u r t h e r  e v id e n c e  o f  a n  e f f e c tiv e  
e n f o r c e m e n t  p r o g r a m .

R E P O R T :  F R A  h a s  d e m o n stra te d  it s  c o m m itm e n t to  th e

en fo rcem en t o f a ll ra ilro a d  sa fe ty  re g u la tio n s . In  th e  f is c a l y e a rs  th a t 

a re  th e  fo cu s  o f th e  s ta tu to ry  m a n d a te  fo r t h is  re p o r t (1 989 -92 ), F R A  

co lle c te d  $ 1 0 ,2 3 8 ,6 8 6  in  c iv il p en a ltie s  from  ra ilr o a d s  a n d  h a za rd o u s  

m a te r ia ls  s h ip p e rs  fo r v io la tio n s  o f th e  h a za rd o u s  m a te r ia ls  

re g u la t io n s  a n d  $ 4 0 ,6 8 9 ,1 7 3  fo r v io la t io n s  o f  re g u la t io n s  is s u e d  
u n d e r  th e  o th e r ra ilr o a d  sa fe ty  a c ts .

D u r in g  F Y  9 3  F R A  co n d u c te d  se v e ra l t a s k  fo rc e  in s p e c t io n  

a c t iv it ie s  w ith  F e d e ra l, C a n a d ia n , M e x ic a n , s ta te , a n d  o th e r D O T  

a g e n c ie s  to  im p ro v e  c o m p lia n ce  in  in te rm o d a l a n d  g lo b a l 

t ra n s p o r ta t io n  se rv ic e s . F R A  re c e n tly  co m p le te d  a n  a s se s sm e n t o f 

e le c tro n ic  d a ta  e x ch an g e  on  a  m a jo r ra ilr o a d , id e n t ify in g  fo r 

c o r re c t io n  s t r u c tu r a l d e fic ie n c ie s  in  th e  w a y  h a z a rd o u s  m a te r ia ls  

in fo rm a tio n —v it a l to  em e rgen cy  re sp o n se —is  tra n s m itte d  a n d  k e p t 

a v a ila b le  fo r  u s e  d u r in g  tra n sp o rta t io n .

In  co o p e ra tio n  w ith  T ra n s p o rt C a n a d a , F R A  c o n d u c te d  

in s p e c t io n s  a t ta n k  c a r  fa c ilit ie s  in  th a t c o u n try  to  o ve rsee  ta n k  c a r  
re p a irs  th a t  m a y  a ffe c t tra n s p o rta t io n  sa fe ty . F u r th e r , F R A  w o rk e d  

w ith  9  p a r t ic ip a t in g  s ta te s  to  q u a lify  13 h a z a rd o u s  m a te r ia ls  
in sp e c to rs  in  th e  n e w e st e lem en t o f o u r  s ta te  p a r t ic ip a t io n  p ro g ra m .
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A n  a d d it io n a l s ta te  in s p e c to r  w ill co m p le te  F R A 's  t r a in in g  p ro g ra m  

soon .

F R A 'S  E n fo rc e m e n t o f  th e  H M T A :

T h e  H a za rd o u s  M a te r ia ls  T ra n s p o rta t io n  A c t 120 p ro v id e s  th e  

S e c re ta ry  o f T ra n s p o r ta t io n  w ith  re g u la to ry  a n d  e n fo rce m e n t 

a u th o r ity  to  p ro te c t a g a in s t th e  r is k s  in h e re n t in  th e  t ra n s p o r ta t io n  

o f h a za rd o u s  m a te r ia ls . T h e  S e c re ta ry  h a s  d e le g a te d  ru le m a k in g  

a u th o r ity  u n d e r  th e  H M T A  to  th e  A d m in is t ra to r  o f R S P A  a n d  

e n fo rce m e n t a u th o r ity  in  th e ir  re sp e c tiv e  a re a s  to  th e  C o a s t G u a rd , 

F e d e ra l A v ia t io n  A d m in is t ra t io n , F e d e ra l H ig h w a y  A d m in is t ra t io n , 

F R A , a n d  R S P A . R S P A  h a s  is s u e d  th e  h a z a rd o u s  m a te r ia ls  

re g u la t io n s  w h ic h  s e t g e n e ric  s ta n d a rd s  fo r  a ll m o d e s o f 

t ra n s p o r ta t io n  a n d , w o rk in g  w ith  th e  o th e r a g e n c ie s , s p e c if ic  

re q u ire m e n ts  fo r  e a ch  m o d e .121

S e c tio n  110  o f th e  H M T A 122 p ro v id e s  fo r c iv il a n d  c r im in a l 
p e n a lt ie s  fo r v io la t io n s  o f th e  A c t  o r th e  re g u la t io n s . W ith  th e  1990  

am en dm en ts u n d e r th e  H a za rd o u s  M a te r ia ls  T ra n s p o r ta t io n  U n ifo rm  

S a fe ty  A c t, c iv il p e n a lt ie s  n o w  ra n g e  fro m  $ 2 5 0  to  $ 2 5 ,0 0 0  p e r 

v io la tio n  p e r day. (P rio r to  th e  1990  am endm en ts, th e  m a x im u m  c iv il 

p e n a lty  w a s  $ 1 0 ,0 0 0  a n d  th e re  w a s  n o  m in im u m .) S e c t io n  110(a) 

re q u ire s  th a t th e  p e rs o n  ch a rg e d  b e  p ro v id e d  n o t ic e  a n d  a n  

o p p o rtu n ity  fo r  a  h e a r in g  p r io r  to  th e  f in a l a s s e s sm e n t o f  a  c iv il 

p e n a lty . T h e  S e c re ta ry  m a y  co m p ro m ise  th e  c iv il p e n a lty  p r io r  to  

r e fe r ra l to  th e  A tto rn e y  G e n e ra l fo r c o lle c t io n  o f th e  p e n a lty . In  

d e te rm in in g  th e  a m o u n t o f th e  p e n a lty , th e  S e c re ta ry  is  re q u ire d  to  

c o n s id e r

49 U.S.C. § 5101 e t  s e q ., formerly 49 App. U.S.C. § 1801 e t  s e q .

121 The authority is found at 49 C.F.R. §§ 1.46(u), 1.47(k), 1.48(u), 1.49(s), 
and 1.53(b); the regulations appear at 49 C.F.R. Parts 171-180.

122 49 U.S.C. §§ 5123, 5124, formerly 49 App. U.S.C. § 1809.
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th e  n a tu re , c irc u m s ta n c e s , e x ten t, a n d  g ra v ity  o f th e  v io la t io n  
c o m m itte d  a n d , w ith  re sp e c t to  th e  p e rso n  fo u n d  to  h a ve  
co m m itte d  su ch  v io la tio n , th e  degree o f c u lp a b ility , a n y  h is to ry  

o f p r io r  o ffen se s , a b ilit y  to  p a y , e ffe ct o n  a b ilit y  to  c o n t in u e  in  

b u s in e s s , a n d  s u c h  o th e r m a tte rs  a s  ju s t ic e  m a y  re q u ire .

F R A  h a s  p u b lis h e d  p ro ce d u re s  fo r th e  c o lle c t io n  o f c iv il a n d  

c r im in a l p e n a lt ie s  u n d e r  th e  H M T A .123 A s  is  t ru e  w ith  re s p e c t to  a ll 

o f th e  c iv il p e n a lty  s ta tu te s  F R A  en fo rce s , H M T A  c iv il p e n a lty  a c t io n s  

b e g in  w ith  a  fie ld  in s p e c tio n  b y  a n  F R A  o r s ta te  in s p e c to r. W e ig h in g  

v a r io u s  c r ite r ia  d is cu s se d  in  th e  h a za rd o u s  m a te r ia ls  f ie ld  m a n u a l,124 

th e  in sp e c to r  d e c id e s  w h e th e r a n y  n o n co m p lia n c e  d e te c te d  w a rra n ts  

fo rm a l e n fo rce m e n t a c tio n . T h e  m o re  s e r io u s , re p e t it io u s , o r 

p u rp o s e fu l is  th e  n o n co m p lia n ce , th e  m o re  lik e ly  it  w ill r e s u lt  in  a n  

e n fo rce m e n t a c t io n , o rd in a r ily  a  c iv il p e n a lty .

W h e re  th e  in s p e c to r  d e te rm in e s  th a t a  c iv il p e n a lty  s h o u ld  b e  

so u g h t, h e  o r sh e  p re p a re s  a  v io la t io n  re p o rt s u m m a r iz in g  th e  fa c ts  

a n d  in c lu d in g  a ll n e ce s sa ry  e v id en ce . T h e  re p o rt is  s e n t to  F R A 's  

re g io n a l o ffice  fo r  re v ie w  b e g in n in g  w ith  th e  re g io n a l s p e c ia lis t  a n d , 

u n le s s  th a t  o ffic e  re tu rn s  th e  re p o rt fo r te c h n ic a l o r p o lic y  re a so n s , 

i t  is  s u b m itte d  to  F R A 's  O ffic e  o f C h ie f  C o u n s e l w ith  a  

re c o m m e n d a tio n  fo r  th e  co m m en cem en t o f a  c iv il p e n a lty  a c t io n .

123 4Q c.F.R. Part 209, Subpart B. Criminal penalty cases are so rare that 
this report will make no further mention of them: The HMTA replaced hazardous 
materials legislation that was essentially criminal in nature; one of the primary 
reasons for the replacement was burden caused by the extra constitutional and 
procedural safeguards in criminal prosecution cases. They proved both 
unnecessary and counter-productive in fostering safety amidst the dynamic needs 
of transportation.

124 H a z a rd o u s  M a te r ia ls  E n fo rc e m e n t M a n u a l, Office of Safety 
Enforcement, Federal Railroad Administration, Washington, D.C., 1991 (updated 
as needed). Each of the major divisions within the Office of Safety Enforcement 
has an enforcement manual to guide and assist inspectors: Hazardous Materials, 
Motive Power and Equipment, Operating Practices, Signal and Train Control, and 
Track.
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T h e  S a fe ty  L a w  D iv is io n  o f th e  O ffic e  o f C h ie f  C o u n s e l re v ie w s  

in c o m in g  v io la t io n  re p o rts  fo r le g a l s u ff ic ie n c y . In  th e  v a s t  m a jo r ity  
o f s itu a t io n s , th e  re p o rt s ta te s  a  v io la t io n  a n d  is  s u p p o rte d  b y  

s u ff ic ie n t  e v id en ce . T h e  FR A . a tto rn e y  a s s ig n e d  to  th e  ca se  

d e te rm in e s  th e  in it ia l p e n a lty  fo r  e a ch  v io la t io n  b y  re fe rr in g  to  

in te rn a l p e n a lty  g u id e lin e s , w h ic h  se t s ta n d a rd  p e n a lt ie s  fo r  ty p ic a l 

v io la tio n s , a n d  a p p ly in g  th e  s ta tu to ry  a s se s sm e n t c r ite r ia  to  in c re a s e  

o r  d e c re a se  th e  g u id e lin e  a m o u n t.125 126 A t  th is  stage , o f c o u rs e , F R A  

does n o t u s u a lly  h a ve  co m p le te  In fo rm a tio n  o n  m it ig a t in g  fa c to rs  o r 

de fenses th a t  m a y  s u b s e q u e n tly  b e  p re se n te d  b y  th e  re sp o n d e n t. A  

co p y  o f th e  v io la tio n  re p o rt is  se n t to  th e  re sp o n d e n t u n d e r th e  N O P V , 

w h ic h  s ta te s  th e  in it ia l p e n a lty  d e m a n d  fo r a ll re p o rts  in  th e  ca se .

T h e  re sp o n d en t h a s  30  d ays (or, fo r good ca u se  sh ow n , a  lo n g e r 

p e rio d ) to  p a y  th e  in it ia l p e n a lty  d e m a n d  o r s u b m it a  re s p o n s e  th a t 

re q u e s ts  e ith e r in fo rm a l h a n d lin g  o r  a  fo rm a l h e a r in g . M o s t 

re sp o n d e n ts  re se rve  th e ir  r ig h t to  a  h e a r in g  b u t  in d ic a te  a  p re fe re n ce  

fo r  in fo rm a l re s o lu t io n  o f  th e  ca se . In  th e ir  w r it te n  re sp o n se s , 

te le p h o n e  co n fe re n ce s , a n d / o r  fa ce -to -fa ce  d is c u s s io n s , th e

125 In an average year, fewer than 5 percent of the reports submitted to the 
Office of Chief Counsel are declined because they either do not state a claim or 
because there is insufficient proof of the claim alleged. In either case, if the defect 
can be cured, the report can be resubmitted for prosecution. FRA's lawyers are 
available to consult with inspectors to eliminate problems before the case is 
forwarded to the regional specialist.

126 Penalties for violations under FRSA are published in the Code of Federal 
Regulation, as an appendix following each part. Hazardous materials penalty 
guidelines have not yet been published because the nature of dangerous 
chemicals themselves creates more possible multiple variables for appropriate 
penalties than, say, a flat wheel on a locomotive. To illustrate, consider the 
differing threat offered by an insecure closure on a car containing only a residue of 
an acid with no vapor pressure and the threat if the loose closure were on a car 
loaded with poison gas. On September 29, 1993, the Senate Appropriations 
Committee issued Report 103-150, (Report of the Committee on Appropriations on 
Department of Transportation and Related Agencies Appropriations Bill, 1994) 
directing FRA and RSPA to publish hazardous materials penalty guidelines during 
1995. (p. 163) FRA is working with RSPA to meet the deadline.
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re sp o n d e n ts  (u s u a lly  th ro u g h  th e ir  co u n se l) p re s e n t m it ig a t in g  

fa c to rs  a n d /o r  de fenses. O ften , th e  re sp o n d e n t p re s e n ts  e v id e n ce  o f 
re m e d ia l a c tio n , a d d re s se s  th e  c irc u m s ta n c e s  o r g ra v ity  o f th e  

v io la t io n , o r a rg u e s  th a t  it s  c o m p lia n ce  h is to ry  a n d / o r  lo w  le v e l o f 

c u lp a b ilit y  w a rra n t  a  re d u c t io n  o f th e  p e n a lty . S o m e tim e s , th e  

re sp o n d e n t co m p le te ly  d is p u te s  th e  fa c ts  o r th e  a p p lic a t io n  o f  la w  to  

th e  fa c ts .

T h e  F R A  a tto rn e y , se e k in g  te c h n ic a l a d v ic e  fro m  F R A 's  O ffice  

o f  S a fe ty  w h e re  n e c e s sa ry  a n d  in te rp re t iv e  a s s is ta n c e  fro m  th e  

h a z a rd o u s  m a te r ia ls  e xp e rt a tto rn e y  w h e re  re le v a n t, a p p lie s  th e  

H M T A  a s s e s sm e n t c r ite r ia  to  a ll o f th e  fa c ts  p re se n te d . W ith  th e  

a p p ro v a l o f th e  A s s is ta n t  C h ie f  C o u n se l fo r S a fe ty , th e  a tto rn e y  

co n ve y s  to  th e  re s p o n d e n t a  d o lla r  a m o u n t fo r  w h ic h  F R A  is  w illin g  

to  c lo se  th e  ca se . W h e re  th e  re sp o n d e n t ag rees to  p a y  th a t  a m o u n t 

a n d  fo rg o  a  h e a r in g , F R A  is s u e s  th e  f in a l o rd e r a s s e s s in g  th e  c iv il 
p e n a lty  a t th a t  p o in t.

I f  a  h e a r in g  is  re q u e s te d  a n d  in fo rm a l d is c u s s io n s  fa il to  

p ro d u ce  a n  ag reem en t, th e  C h ie f  C o u n se l a rra n g e s  a  h e a r in g  b e fo re  

one  o f th e  D e p a rtm e n t's  a d m in is tra t iv e  la w  ju d g e s . A t  th e  h e a rin g , 

w h ic h  is  co n d u c te d  m u ch  lik e  a  t r ia l ( in c lu d in g  th e  c ro s s -e x a m in a tio n  

o f  w itn e sse s ), F R A  h a s  th e  b u rd e n  o f p ro v in g  th e  a lle g a t io n s  in  th e  

N O P V . T h e  ju d g e  c a n  d is m is s  th e  n o tic e  in  w h o le  o r in  p a rt; i f  n o t 

d is m is s e d  in  w h o le , th e  ju d g e  is s u e s  a n  o rd e r a s s e s s in g  a  c iv il 

p en a lty . T h e  p ro ce d u re s  re q u ire  th e  ju d g e , lik e  th e  F R A , to  c o n s id e r 

th e  s ta tu to ry  p e n a lty  a sse ssm e n t c rite ria . A n y  p a rty  ag g rie ved  b y  th e  

ju d g e 's  d e c is io n  m a y  a p p e a l to  th e  F R A  A d m in is t ra to r , w h o  re n d e rs  

a  f in a l d e c is io n  o r  re m a n d s  th e  ca se  to  th e  a d m in is t ra t iv e  la w  ju d g e  

fo r  fu r th e r  p ro ce e d in g s .

F a ilu r e  to  p a y  a  f in a l o rd e r w ith in  th e  s p e c if ie d  t im e  su b je c ts  

th e  re sp o n d e n t to  a  s u it  b y  th e  A tto rn e y  G e n e ra l, u p o n  re fe rra l fro m  
F R A , to  c o lle c t th e  a m o u n t o f th e  f in a l a sse ssm e n t. O f  co u rse , a
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re s p o n d e n t w h o  w is h e s  to  c o n te s t a  f in a l d e c is io n  b y  th e  
A d m in is t ra to r  m a y  b r in g  s u it  fo r re v ie w  o f th a t  d e c is io n  in  U n ite d  
S ta te s  d is t r ic t  c o u rt. In  s u c h  a  s u it , th e  c o u r t  w o u ld  d e te rm in e  

w h e th e r th e  A d m in is t ra to r 's  d e c is io n  w a s  s u p p o rte d  b y  s u b s ta n t ia l 
e v id en ce  in  th e  re co rd .

T h e  E ffe c t iv e n e s s  o f  E n fo rc e m e n t:

T h e re  a re  a  n u m b e r o f p o s s ib le  c r ite r ia  fo r  w e ig h in g  th e  

e ffe c tiv e n e s s  o f F R A ’s  im p le m e n ta tio n  o f th e  H M T A . B e c a u se  th e  

en tire  p u rp o se  o f th e  H M T A  is  to  p ro te e t a g a in s t th e  r is k s  to  life  a n d  

p ro p e rty  th a t  a re  in h e re n t in  th e  tra n s p o r ta t io n  o f h a za rd o u s  

m a te r ia ls , th e  sa fe ty  re c o rd  o f th e  c o m m u n ity  a ffe c te d  b y  F R A 's  

e n fo rce m e n t e ffo rt is  c e r ta in ly  g e rm ane . R a ilro a d s  c a rry in g  

h a za rd o u s  m a te r ia ls  a n d  s h ip p e rs  o ffe r in g  h a z a rd o u s  m a te r ia ls  fo r 

ra ilro a d  tra n sp o rta tio n  are , o v e ra ll, in  h a rm o n y  w ith  th e  sa fe ty  g o a ls  

o f th e  D e p a rtm e n t o f T ra n s p o rta t io n .

P e rh a p s  th e  m o s t im p o rta n t m e a su re  o f  th a t  sa fe ty  re c o rd  is  

th a t, s in ce  th e  b e g in n in g  o f 1980, o n ly  th re e  d e a th s  h a ve  o c c u rre d  a s  

a  re s u lt  o f a  re le a se  o f a  h a za rd o u s  m a te r ia l in  a  t r a in  a c c id e n t. 

H o w eve r, re le a se s  a n d  th re a te n e d  re le a se s  c o n t in u e  to  o c c u r  w ith  

s u ff ic ie n t  fre q u e n cy  to  in c u r  s ig n if ic a n t  s o c ie ta l c o s ts . In  re m a rk s  

m ad e  a t th e  C e n te n n ia l C e le b ra t io n  o f R a ilro a d  S a fe ty 127, A A R  V ic e  

P re s id e n t - O p e ra t io n s  a n d  M a in te n a n c e  C .E . D e ttm a n  n o te d  

s ig n if ic a n t d e c re a se s  in  d e ra ilm e n ts  a n d  t r a in  a c c id e n ts  in  th e  p a s t 

decade, d e sp ite  in c re a se s  in  reven ue  to n  m ile s  a n d  fre ig h t t ra in  m ile s .

N a tu ra lly , F R A  d oes n o t c la im  so le  c re d it  fo r  th e  im p ro ve m e n t 

in  th e  r a il t ra n s p o r t  o f h a za rd o u s  m a te r ia ls  th a t  h a s  o c c u rre d  in

127 This celebration of the 100th year of the Federal railroad safety program 
took place at Washington Union Station on September 23, 1993. The remarks 
mentioned in the text were made at a workshop entitled, "Future Direction for 
Freight Railroad Safety."
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re ce n t y ea rs , n o r does F R A  co n te n d  th a t th e re  is  n o  ro o m  fo r  fu r th e r  
im p ro v e m e n t. F R A  w o u ld  lik e  to  see th e  n u m b e r o f t r a in  a c c id e n ts  
in v o lv in g  re le a se s  d e c lin e  fu rth e r, a n d  th e re  is  c o n s id e ra b le  ro o m  fo r 

im p ro ve m en t co n ce rn in g  th e  n u m b e r o f u n in te n d e d  re le a se s  fro m  r a il 
ca rs . T h e se  in c id e n ts  o ften  o ccu r w h en  a  r a il c a r  is  s ta n d in g  s t i l l  a n d  

a re  u s u a lly  a  r e s u lt  o f th e  s h ip p e r 's  fa ilu re  to  s e cu re  a ll o f th e  c a r 's  

c lo s u re s  p ro p e r ly . S h ip p e rs  o ften  d e fe n d  th e m se lv e s  a g a in s t 

p e n a ltie s  fo r fa ilu re  to  se cu re  c lo su re s  b y  p ro d u c in g  a  "c h e c k  lis t "  o r 

o th e r p re tr ip  in s p e c tio n  repo rt, p re p a re d  a n d  s ig n e d  b y  th e  em p lo yee  

p e r fo rm in g  th e  lo a d in g . C h e c k  lis t s  a re  a  good  sa fe ty  to o l, b u t  ro te  

re lia n c e  o n  th e m  is  m isp la ce d . T h e  re g u la to ry  s ta n d a rd  is  th a t  

p a c k a g e  c lo s u re s  m u s t b e  se cu re  a n d  le a k p ro o f "u n d e r c o n d it io n s  

( in c lu d in g  th e  e ffects o f tem p e ra tu re  a n d  v ib ra t io n )  n o rm a lly  in c id e n t 

to  tra n s p o r ta t io n ."  F R A 's  s h if t  o f in s p e c t io n  re s o u rc e s  to w a rd  

g re a te r e m p h a s is  o n  s h ip p e rs  is  in te n d e d  to  re d u c e  th e  n u m b e r o f 

n o n a c c id e n t re le a s e s  th a t h a p p e n  ea ch  y e a r. W h e n  F R A  in s p e c to rs  

go to  a  s h ip p e r 's  fa c ility , th e y  sp en d  c o n s id e ra b le  t im e  e x p la in in g  th e  

re g u la tio n s  a n d  th e  need  to  a c t sa fe ly . T h e ir  f ir s t  p r io r ity  is  to  fo s te r 
c o m p lia n c e , n o t to  w r ite  v io la tio n s .

In d u s try  sa fe ty  in it ia tiv e s , im p ro v in g  ra ilro a d  fin a n c e s , a n d  th e  

d a ily  e ffo rts  o f ra ilr o a d  em p lo yees a n d  m a n a g e m e n t h a ve  h a d  a  

s ig n ific a n t im p a c t on  th e  s itu a tio n . T he se  fa c to rs  h a ve  h e lp e d  re d u c e  

th e  t r a in  a c c id e n t ra te  o ve ra ll, d e c re a s in g  th e  c h a n c e  o f a  t r a in  

a c c id e n t c a u s in g  a  re lease . How ever, F R A  b e lie ve s it s  jo in t  re g u la to ry  

e ffo rts w ith  R S P A , a n d  F R A 's  ow n in s p e c tio n  a n d  e n fo rce m e n t e ffo rts  

in  a ll a re a s , h a v e  c o n tr ib u te d  s ig n if ic a n t ly  to  th e  im p ro v e m e n ts  in  

b o th  t ra in  a c c id e n ts  o ve ra ll a n d  h a za rd o u s  m a te r ia ls  re le a se s . E v e n  

h a z a rd o u s  m a te r ia ls  sh ip m e n ts  in  f u ll c o m p lia n c e  w ith  th e  H M T A  

re g u la tio n s  p o se  a  s ig n ific a n t th re a t i f  th e  tra c k , e q u ip m e n t, s ig n a ls , 

o r o p e ra tin g  p ra c tic e s  th a t a ffect th o se  sh ip m e n ts  a re  u n sa fe . N e a r ly  

a ll o f F R A 's  re g u la t io n s  a n d  m o s t o f it s  in s p e c t io n  a n d  e n fo rce m e n t

49 CFR § 173.24(f)(1).
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e ffo rts  a re  d e s ig n e d  to  m in im iz e  th e  fre q u e n cy  o f t r a in  a c c id e n ts , 

w h ic h  pose  th e  g rea te st th re a t o f a  c a ta s tro p h ic  re le a se  o f  h a za rd o u s  
m a te r ia ls  in  th e  r a il m ode . T h e re fo re , F R A 's  e n t ire  sa fe ty  p ro g ra m  

c o n tr ib u te s  to  h a za rd o u s  m a te r ia ls  sa fe ty .

M e a n in g fu l c r ite r ia  fo r  e v a lu a tin g  a  c iv il p e n a lty  p ro g ra m  

in c lu d e  (1) h ow  w e ll it  is  ta rg e ted  to w a rd  t ru ly  im p o rta n t e n fo rce m e n t 

m a tte rs ; (2) h o w  m u c h  is  a c tu a lly  c o lle c te d  in  p e n a lt ie s  o v e ra ll; (3) 

h o w  t im e ly  th e  e n fo rce m e n t a c t io n  is ; a n d  (4) h o w  s u c c e s s fu l th e  

en fo rcem en t p ro ce ss  is  in  a c tu a lly  e ffe c tin g  re s p o n s iv e  a c t io n  b y  th e  

v io la to r .

F R A ’s O ffice  o f S a fe ty  h a s  re c e n t ly  ta k e n  s te p s  to  fo c u s  it s  

h a za rd o u s  m a te r ia ls  in s p e c to rs  o n  th e  m o s t im p o rta n t e n fo rce m e n t 

ta rge ts. T h is  h a s  m ean t in c re a se d  e m p h a s is  o n  in s p e c t io n  o f  s h ip p e r  

fa c ilit ie s  in  a n  e ffo rt to  re d u ce  th e  typ e  o f v io la t io n s  th a t  a re  th e  m o s t 

fre q u e n t ca u se s  o f h a z a rd o u s  m a te r ia ls  re le a se s . In  J a n u a r y  1991 , 

F R A  is su e d  a  re v ised  h a za rd o u s  m a te r ia ls  e n fo rce m en t m a n u a l (c ite d  

ea rlie r) th a t, am ong  o th e r th in g s , p ro v id e s  f ie ld  fo rc e s  w ith  im p ro v e d  

g u id a n c e  on  h o w  to  s e le c t th e  m o re  im p o rta n t v io la t io n s  fo r 

e n fo rce m e n t a c tio n . A  c o n t in u in g  se r ie s  o f H a z a rd o u s  M a te r ia ls  

N o tic e s  (12 w e re  is s u e d  in  1993) k eep  re g io n a l s p e c ia lis ts  a n d  

in sp e c to rs  c u rre n t on  is s u e s  a n d  p o lic ie s . A c t iv ity  b y  F R A  in sp e c to rs , 

fo r  in s ta n c e , h a s  c o n tr ib u te d  s ig n if ic a n t ly  to  m o n ito r in g  th e  

in s p e c t io n  a c t iv it ie s  a n d  o f ta n k  c a r  o w n e rs  re q u ire d  u n d e r  

E m e rg en cy  O rd e r No. 17. N a tio n a l a n d  re g io n a l in s p e c tio n  p la n s  a n d  

a n  a c c o u n tin g  o f in s p e c t io n  re s o u rc e s  a g a in s t th o se  p la n s , n o t o n ly  

in c re a se  th e  degree to  w h ic h  F R A 's  h a za rd o u s  m a te r ia ls  e n fo rce m e n t 

a c t io n s  a re  d ire c te d  a t t r u ly  im p o rta n t m a tte rs , th e y  a llo w  a n  

o b je c tiv e  m e a su re  o f th e  e ffo rt n e c e s sa ry  to  a c c o m p lis h  th e  g o a ls .
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C ivil Penalties Collected fo r  HM TA Violations (1987-1992) 
(Amounts in dollars)

Fiscal
Year

1987 1988 1989 1990 1991 1992

FRA 647,195 393,425 636,460 3,358,865 3,501,781 2,741,580
FAA 305,900 154,100 282,850 136,050 986,800 1,063,350
FHWA 292,300 218,650 311,923 613,753 564,675 1,181,590
RSPA 126,625 335,900 408,600 668,800 728,234 401,369
USCG 83,150 87,900 118,600 179,783 287,787 270,150
DOT 1,455,170 1,189,975 1,758,433 4,957,251 6,069,277 5,658,039

A g g reg a te  to ta ls  o f p e n a lt ie s  co lle c te d  a re  one  m e a su re  o f a n  
e n fo rce m e n t p ro g ra m 's  e ffe c tiv e n e ss  a n d  F R A  is  p ro u d  o f it s  h is to ry  

a s  a n  a g g re s s iv e  e n fo rce r o f th e  H M T A . In  fa c t, fo r  a t le a s t  th e  la s t  

s e v e ra l f is c a l y e a rs , F R A  h a s  se t th e  p a ce  fo r  D O T  a g e n c ie s  in  

c o lle c t in g  p e n a lt ie s  u n d e r  th e  H M T A . W h ile  to ta l d o lla r  c o lle c t io n s  

w il l  f lu c tu a te  fro m  y e a r to  y e a r, th e ir  v o lu m e  o ve r t im e  is  a  good  
m e a su re  o f  th e  a g e n cy 's  e n fo rce m e n t p re se n ce  

in  th e  re g u la te d  c o m m u n ity . B y  th is  m ea su re ,

F R A 's  H M T A  en fo rcem en t is , a n d  h a s  lo n g  b een , 

se co n d  to  n o n e .

F R A 's  a b ility  to  be  tim e ly  in  a sse ss in g  a n d  

c o lle c t in g  c iv il p e n a lt ie s  u n d e r  th e  H M T A  a n d  

th e  o th e r r a ilr o a d  sa fe ty  s ta tu te s  su ffe re d  

g re a t ly  in  th e  re c e n t p a s t. T h is  p ro b le m 's  

p r im a ry  c a u se  w a s  th e  im b a la n c e  be tw een  th e  

O ff ic e  o f  C h ie f  C o u n s e l's  g ro w in g  sa fe ty  

w o rk lo a d  a n d  its  lim ite d  sa fe ty  re so u rce s . W ith  

th e  a v a ila b ility  o f re sou rce s , F R A  h a s  e s s e n tia lly  

c o rre c te d  th e  p ro b le m : In sp e c to r 's  re p o rts
re c e iv e d  b y  th e  O ffice  o f C h ie f  C o u n se l a re  

re v ie w e d  a n d  tra n s m itte d  w e ll w ith in  th e

FRA Total Civil 
Penalty Collections 
(All Statutes)

Year Amount
1987 $3,375,115
1988 2,556,430
1989 4,622,928
1990 8,455,674
1991 10,951,123
1992 16,659,448
1993 15,583,915
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agency 's 120 -d ay  in te rn a l g u id e lin e  an d , excep t fo r c e r ta in  ca se s  h e ld  

fo r th o rn y  in te rp re t iv e  is s u e s  o r  p e n d in g  th e  o u tco m e  o f o n -g o in g  
lit ig a t io n , ca se s  tra n s m itte d  b e fo re  1 9 9 2  h a ve  b een  se tt le d  a n d  

c lo sed .

F R A 's  H M T A  e n fo rce m e n t p ro g ra m  is  s u c c e s s fu l in  p ro m p tin g  

re sp o n s iv e  a c t io n  b y  th e  v io la to rs . R e sp o n d e n ts  fre q u e n tly  c ite  

p ro ce d u ra l a n d /o r  p e rso n n e l ch an g e s th e y  h a ve  m ad e  in  re sp o n se  to  

th e  ch a rg e s s ta te d  in  th e  N O P V . S h ip p e rs , fo r e xam p le , o fte n  e x p la in  

h ow  th e y  h ave  tig h te n e d  p re tr ip  in s p e c t io n  p ro ce d u re s  fo r  ta n k  c a rs  

in  a  m a n n e r d e s ig n e d  to  a v o id  s p e c if ic  ty p e s  o f v io la t io n s . 

R e sp o n d en ts  a lso  p o in t to  n e w  t r a in in g  p ro g ra m s , re m e d ia l tra in in g , 

o r em p lo yee  d is c ip lin a ry  a c t io n s  th a t  h a ve  b e e n  ta k e n  a s  a  r e s u lt  o f 

th e  p e n a lty  a sse ssm e n t. It is  c le a r  th a t  re sp o n s iv e  a c t io n s  a re  

fre q u e n tly  ta k e n  b e cau se  o f p e n a lty  a s se s sm e n ts  a n d  th e re  is  re a s o n  

to  b e lie v e  th a t  th e  o v e ra ll le v e l o f  p e n a lt ie s  is  d e te rr in g  

n o n co m p lia n ce .

A  n ew  to o l is  u n d e r  d e ve lo p m e n t fo r  F R A ’s  sa fe ty  e n fo rce m e n t 

p ro g ra m . In  ru le s  p u b lis h e d  A u g u s t  2 4 , 1994 , p e rso n s  n o t if ie d  o f 

v io la t io n s  a re  re q u iire d  to  n o tify , in  tu rn , th e  a g en cy  o f th e  a c t io n s  
ta k e n  to  c o rre c t th o se  v io la t io n s .129 I f  t h is  p ro g ra m  su cce e d s , 

re m e d ia l a c t io n  re p o rtin g  c o u ld  fu r th e r  e n h a n ce  ra ilr o a d  sa fe ty  b y  

q u ic k ly  fo c u s in g  th e  a tte n tio n  o f a n  a lle g e d  v io la to r  o n  th e  u n sa fe  

c o n d it io n  a n d , b e ca u se  re m e d ia t io n  w ill b e  re q u ire d , b y  e lim in a t in g  

th e  h a za rd  to  sa fe ty . T h e  n e w  ru le s  w ill a ls o  m a k e  it  h a rd e r  to  tre a t 

v io la t io n s  o f th e  ra ilr o a d  sa fe ty  re g u la t io n s  a s  ju s t  a n o th e r c o s t o f 

d o in g  b u s in e s s .

Rail Hazardous M aterials Ehforcemeht Activities__________________________________ ___________

129 This action was mandated by section 3 of the Rail Safety Enforcement 
and Review Act, P.L. 102-365, 106 Stat. 972. FRA's "Remedial Actions Reporting" 
rulemaking is designated Docket No. RSEP-7 and the final rules appear in the 
F e d e ra a l R e g is te r at 59 FR 43666.
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T h e  good , a n d  im p ro v in g , sa fe ty  re c o rd  in  r a ilr o a d  h a za rd o u s  
m a te r ia ls  t ra n s p o r ta t io n  a n d  F R A 's  a g g re ss iv e n e ss  in  e n fo rc in g  th e  
H M T A  d em o n stra te  th a t th is  is  a  F e d e ra l p ro g ram  w ith  tee th  th a t g e ts 

re s u lts .
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DOT'S g o a l o f ze ro  h a za rd o u s  m a te r ia ls  re le a s e s  in  ra ilr o a d  

tra n sp o rta t io n  h a s  n o t ye t b een  a ch ie ved , b u t  s h ip p e rs  a n d  ra ilr o a d s  

a re  c lo se . U S  ra ilr o a d s  m oved  m o re  th a n  1 .4  m illio n  c a r lo a d s  o f 
h a za rd o u s  m a te r ia ls  in  1992. In  th a t ye a r, 3 3  r a il c a rs  lo s t  som e, o r 

a ll,  o f  t h e ir  ca rg o  a s  a  re s u lt  o f a  d e ra ilm e n t. H a z a rd o u s  m a te r ia ls  

in c id e n ts , a  b ro a d e r ca te g o ry  in c lu d in g  re le a se s  fro m  c a rs  n o t 

in v o lv e d  in  r a ilr o a d  a c c id e n ts  (som e o f th e m  n o t even  in  tra in s ) , 

a ffe c te d  a n o th e r 1128  ca rs .

E v e n  th o u g h  th e  re s u lt in g  "e rro r ra te" is  o n ly  e ig h t-h u n d re d th s  

o f 1 p e rce n t (.08% ), th a t is  s m a ll co m fo rt to  th e  re s id e n ts  o f D ra g o n , 
M is s is s ip p i o r D u lu th , M in n e so ta  /  S u p e r io r, W is c o n s in . In  D ra g o n , 

on  J a n u a ry  18, 1992 , a  "d u a l d iam e te r" ta n k  c a r  se p a ra te d  a n d  lo s t  

o v e r 3 0 ,0 0 0  g a llo n s  o f liq u if ie d  p e tro le u m  g as in  a  f ir e b a ll th a t 

b u rn e d  sm a ll b u s in e s se s  a n d  d am ag ed  h om es. In  D u lu th /S u p e r io r ,  

o n  J u n e  3 0 , 1992 , a  d e ra ilm e n t le d  to  a  re le a se  o f e s s e n t ia lly  a ll th e  

co n te n ts  o f one  ta n k  c a r o f v o la t ile  m a te r ia ls  a n d  th e  re s u lt in g  v a p o r 

c lo u d  re q u ire d  th e  e v a cu a tio n  o f n e a r ly  2 0 ,0 0 0  p e rs o n s  a lo n g  th e  

W is c o n s in /M in n e s o ta  b o rd e r.

A c c o m p lis h in g  F R A 's  m is s io n  o f " r is in g  to  th e  c h a lle n g e  o f 

sa fe ty " re q u ire s  m o re  th a n  ju s t  re sp o n d in g  to  a c c id e n ts  lik e  th e se . 

I t re q u ire s  a  c o n s ta n t sy s te m s fo cu s , to  s to p  a c c id e n ts  b e fo re  th e y  

h a p p e n .

T h e  D ra g o n  a cc id e n t h app en ed  in  th e  y e a r F R A  la u n ch e d  a  n ew  

a p p ro a c h  to  ta n k  c a r  s t ru c tu r a l in s p e c tio n s  th ro u g h  E m e rg e n cy  

O rd e r  N o . 17, e n fo rc in g  a  p r io r ity -b a s e d  p ro g ra m  d e ve lo p ed  in  

p a rtn e rs h ip  am ong  th e  ra ilro a d s , th e  sh ip p e rs , th e  ta n k  c a r  b u ild e rs , 

T ra n s p o rt C a n a d a , a n d  D O T . F o r now , th e  ta n k  c a r  fle e t is  re c e iv in g  

a  th o ro u g h  e n d  s i l l  in s p e c t io n  to  f in d  d e fe cts  b e fo re  th e y  fa il;  fo r  th e  
fu tu re , th e se  in s p e c t io n s  w ill h a p p e n  o n ce  e ve ry  te n  y e a rs , in  

a c c o rd a n c e  w ith  w r itte n  p ro ce d u re s , s p e c ia liz e d  fo r e a ch  in d iv id u a l 

ty p e  o f  s tu b  s i l l  d e s ig n . M o reo ve r, th e  n eed  to  d e te c t f la w s  a t th e
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e a rlie s t p o s s ib le  m om en t in  a  c a r 's  life  e n e rg ize d  F R A 's  in v e s t ig a t io n s  
in to  th e  "system " o f a  ta n k  ca r, it s  s tru c tu re , a n d  th e  p u b lic a t io n  in  
S ep tem b e r 1993  o f p rop o sed  ru le s  to  re q u ire  m o d e m  n o n -d e s tm c tiv e  
te s t in g  m e th o d s  in  p la c e  o f  o u tm o d e d  h y d ro s ta t ic  te s ts .

T h e  D u lu th /S u p e r io r  d e ra ilm e n t cam e  a s  F R A  w a s  d e ve lo p in g  
th e  e a r ly  re g u la to ry  n o tic e  fo r th e  f ir s t  co m p re h e n s iv e  re v ie w  o f th e  

tra c k  re g u la tio n s  in  th e  p a s t d ecade . F R A  h e ld  p u b lic  w o rk sh o p s  in  

fo u r c it ie s  a ro u n d  th e  c o u n try  a n d  is  n o w  d e ve lo p in g  p ro p o se d  ru le s  

to  m ee t to m o iT o w 's  n e e d s  fo r  s ta n d a rd s  fo r  ra ilr o a d  r ig h ts -o f-w a y .

F R A  h a s  so u g h t, in  th is  re p o rt, to  h ig h lig h t  tw o  p r in c ip le s :  

F ir s t ,  th a t  h a za rd o u s  m a te r ia ls  s a fe ty  is  in s e p a ra b le  fro m  to ta l 

r a ilr o a d  sa fe ty  an d , se co n d , th a t  F R A 's  h a s  ta k e n  s ig n if ic a n t  s te p s  

to w a rd s  it s  g o a l o f d im in is h in g  th e  b a r r ie r s  b e tw een  th e  t r a d it io n a l 
d is c ip lin e s  in  tra n s p o rta t io n , so  th a t  th e  w h o le  s y s te m  is  h e ld  u p  to  

e x a m in a tio n  ra th e r  th a n  e a ch  o f it s  se p a ra te  p a rts .

R E S P O N S E  T O  T H E  C O N G R E S S IO N A L  M A N D A T E

T h e  R a il S a fe ty  E n fo rc e m e n t a n d  R e v ie w  A c t  (R S E R A ) o f 

S ep tem b e r 3, 1992  re q u ire s  th e  S e c re ta ry  o f T ra n s p o rta t io n  to  re p o rt 

on  is s u e s  p re se n te d  b y  th e  ra ilr o a d  t ra n s p o r ta t io n  o f h a z a rd o u s  

m a te r ia ls , in c lu d in g :

( 1 )  F o r  t h e  y e a r s  1 9 8 9 ,  1 9 9 0 ,  1 9 9 1 ,  a n d  to  th e  e x t e n t  a v a i l a b l e ,
1 9 9 2 ,  r e l e v a n t  d a ta  c o n c e r n in g  e a c h  u n in t e n t i o n a l  r e l e a s e  
o f  h a z a r d o u s  m a t e r i a l s  r e s u l t i n g  f r o m  r a i l  t r a n s p o r t a t i o n  
a c c i d e n t s ,  i n c l u d i n g  t h e  lo c a t io n  o f  s u c h  r e l e a s e ,  th e  
p r o b a b le  c a u s e  o r  c a u s e s  o f  s u c h  r e l e a s e ,  a n d  t h e  e f f e c t s  o f  
e a c h  r e le a s e .

( 2 )  F o r  t h e  y e a r s  1 9 8 9 ,  1 9 9 0 ,  1 9 9 1 ,  a n d  to  t h e  e x t e n t  a v a i l a b l e ,
1 9 9 2 ,  a  s u m m a r y  o f  t h e  r e l e v a n t  d a ta  c o n c e r n in g  
u n in te n t io n a l  r e le a s e s  o f  h a z a r d o u s  m a t e r i a l s  r e s u l t i n g  f r o m  
r a i l  t r a n s p o r ta t i o n  i n c i d e n t s .
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•  U n in te n tio n a l re le a se s fa ll in to  tw o ca teg o rie s: th o se  c a u se d  b y  
t r a in  a c c id e n ts  a n d  th o se  in v o lv in g  o n ly  th e  h a za rd o u s  

m a te r ia ls  c a rs  o r  e q u ip m en t.

•  T ra in  a c c id e n ts  in v o lv in g  h a za rd o u s  m a te r ia ls  re le a se s  d ro p p e d  

fro m  1 7 3  in  1 98 0  to  2 7  in  1992 . (The 2 7  a c c id e n ts  in  1992  

re s u lte d  in  to ta l o r p a r t ia l la d in g  lo s s  fro m  3 3  se p a ra te  ca rs .)

•  N o n a c c id e n t h a za rd o u s  m a te r ia ls  re le a s e s  in c lu d e  m in o r  

re lea ses, re le a se s  fro m  c a rs  n o t in v o lv e d  in  r a ilr o a d  a c c id e n ts , 

a n d  re le a s e s  fro m  c a rs  s ta n d in g  s t ill,  n o t p a r t  o f a  t ra in .

•  N o n a c c id e n t re le a se s  in c lu d e  re le a s e s  fro m  sa fe ty  r e lie f  

d e v ice s a n d  fro m  im p ro p e rly  se cu re d  v a lv e s  a n d  f it t in g s .

•  F o r  th e  p a s t seve ra l y e a rs  h a za rd o u s  m a te r ia ls  in c id e n ts  

h a v e  b e e n  re la t iv e ly  s ta b le  a t 1 ,1 0 0  to  1 ,2 0 0  a n n u a lly , 

even  a s  t r a in  a c c id e n ts  h a ve  d e c lin e d  s ig n if ic a n t ly .

•  H a za rd o u s  m a te ria ls  le a k s  a lm o s t a lw a y s  o r ig in a te  

a t p a r ts  o f th e  ta n k  c a r  s e cu re d  b y  th e  sh ip p e r.

•  S h ip p in g  p o in ts  a re  m o re  w id e ly  sp re a d  th a n  r a il 

y a rd s , a n d  d is ta n c e  o ften  m e a n s  it  is  d if f ic u lt  to  

in v o lv e  th e  c u lp a b le  p a rty .

•  F R A  is  in c re a s in g ly  ta rg e tin g  it s  p r im e  w e ap o n , th e  f ie ld  

in s p e c to r , a g a in s t h a za rd o u s  m a te r ia ls  in c id e n ts  

th ro u g h  th e  N a t io n a l In sp e c tio n  P la n .

•  T h ro u g h  th e  N IP , F R A  is  w o rk in g  to  fo c u s  

in sp e c tio n s  on  in d u s tr ie s  a n d  s h ip p e rs  w ith  sa fe ty  

re c o rd s  sh o w in g  th e m  m o s t lik e ly  to  c a u se  

in c id e n ts .
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•  F R A  in sp e c to rs  a lso  en fo rce  c o m p lia n c e  w ith  D O T  
re g u la tio n s  re q u ir in g  fu n c t io n -s p e c if ic  t r a in in g  fo r 
em p loyees h a n d lin g  h a za rd o u s  m a te r ia ls  b e ca u se  

e d u c a te d  em p lo yees a re  le s s  lik e ly  to  c o m m it th e  

e rro rs  th a t le a d  to  h a za rd o u s  m a te r ia ls  in c id e n ts .

( 3 )  A  d e s c r i p t i o n  o f  c u r r e n t  r e g u l a t i o n s  g o v e r n in g  h a z a r d o u s  
m a t e r i a l s  r a i l  c a r  p l a c e m e n t  ( in c lu d i n g  b u f f e r  c a r s )  a n d  a n  
e v a l u a t i o n  o f  t h e i r  a d e q u a c y  i n  l i g h t  o f  e x p e r ie n c e  a n d  
e m e r g in g  t r a f f ic  a n d  c o m m o d i ty  p a t t e r n s .

•  C u rre n t in - t ra in  p la ce m e n t ru le s , d a tin g  fro m  th e  e ra  o f s te a m  

lo com o tive s a n d  w ooden  b o x  ca rs  h a u lin g  e x p lo s iv e s , g e n e ra lly  

re q u ire  a  "s ix -deep " se p a ra tio n  betw een  a  h a za rd o u s  m a te r ia ls -  

c a rry in g  c a r  a n d  a  lo co m o tiv e  o r o c cu p ie d  cab oo se .

•  S e p a ra t io n  b e tw ee n  h a za rd o u s  m a te r ia ls  c a rs  a n d  th e  

p a rts  o f t ra in s  o ccu p ie d  b y  h u m a n s  is  in tu it iv e ly  co rre c t.

•  T h e  sa m e  is  n o t t ru e  b e tw een  c a rs  c a r ry in g  h a za rd o u s  

m a te r ia ls :

•  T h e  r is k  o f in c o m p a tib le  c h e m ic a ls  m ix in g  in  a  

d e ra ilm e n t is  sm a ll.

•  S tr in g e n t c a r p la cem en t ru le s  w o u ld  re q u ire  e x tra  

sw itch in g , a  d ang e ro u s a c t iv ity  in  its e lf, a n d  p la c e  

c re w s a t g re a te r r is k .

•  B a la n c e d  t r a in  m a k e u p  re q u ire s  p la c in g  c a rs  so  th a t  th e y  

re d u ce  u n e v e n  fo rc e s  w ith in  th e  tra in .

•  T e rra in , cu rv a tu re , th e  d iffe ren t p ro p e rtie s  o f em p ty  a n d  lo a d e d  
c a rs , a n d  th e  e ffe c ts  o f c a rs  o f d iffe re n t le n g th  a ll m u s t b e  

co n s id e re d .
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•  F R A  h a s  a  re s e a rch  c o n tra c t in  p la c e  to  re v ie w  o f th e se  

p ra c tic e s , a n d  p la n s  to  la u n c h  re g u la to ry  a c t io n  in  1 99 6 , a fte r 
c o m p le t io n  o f th e  s tu d ie s  a n d  a  re v iew  o f th e  d a ta .

( 4 )  A n  a s s e s s m e n t  o f  r e g u l a t i o n s ,  r u l e s ,  o r d e r s ,  o r  s t a n d a r d s  t h a t  
a d d r e s s  r a i l  o p e r a t io n s  p r o c e d u r e s  a s s o c i a t e d  w i th  c a r r y i n g  
h a z a r d o u s  m a t e r i a l s  o n  r i g h t s - o f - w a y  h a v i n g  s i g n i f i c a n t  
g r a d e s  o r  h ig h  d e g r e e s  o f  c u r v a tu r e .

•  T ra c k -c a u s e d  d e ra ilm e n ts  h a ve  d e c lin e d  s te a d ily  o ve r th e  la s t  

d ecade , fro m  a  1983 to ta l o f 1 ,5 6 9  to  8 4 9  in  1992 , a  re d u c t io n  
o f  4 6  p e rce n t.

•  S e v e ra l k e y  fa c to rs  p la y e d  a  p o w e rfu l ro le  in  th is  re d u c tio n :

•  T h e  ra ilr o a d s ' s u c c e s s  in  d e ve lo p in g  a n d  a p p ly in g  n ew  

p ro ce d u re s  fo r o p e ra tin g  tra in s  a n d  m a in ta in in g  t r a c k  in  
m o u n ta in o u s  c o u n try .

•  T h e  R a ilro a d  R e v ita liz a tio n  a n d  R e g u la to ry  R e fo rm  A c t  o f 

1 9 7 6  a n d  th e  S ta g g e rs  R a il A c t  o f 1 98 0  b o o s te d  th e  

f in a n c ia l h e a lth  o f th e  ra ilr o a d s  a n d  in c re a s e d  th e ir  

a b ilit y  to  in v e s t in  im p ro ve d , sa fe r r ig h ts  o f w ay .

•  F R A  is  e xp lo rin g  re v is io n s  to  tra c k  sa fe ty  s ta n d a rd s  th ro u g h  it s  

c u r re n t  ru le m a k in g  p ro ce ed in g .

•  O p e ra t io n s  o ve r steep  g rad e s a n d  s h a rp  c u rv e s  a re  

in c lu d e d  in  th e  s tu d y .

•  F R A  re ce ive d  in fo rm e d  co m m en ts  in  re sp o n se  to  th e  

N ovem be r 1992 A d van ce  N o tice  o f P ro p o sed  R u le m a k in g .
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•  W o rk sh o p s  h e ld  w ith  in d u s try  a n d  la b o r  re p re s e n ta t iv e s  
in  N e w a rk , A t la n ta , D e n ve r, a n d  W a s h in g to n  h a ve  
y ie ld e d  a d d it io n a l m a te r ia l fo r  c o n s id e ra t io n .

( 5 )  A n  a s s e s s m e n t  o f  t h e  e f f e c t i v e n e s s  a n d  a s s o c i a t e d  c o s t s  o f
r e q u ir in g  d e p lo y m e n t  o f  w a y s id e  b e a r in g  f a i l u r e  d e t e c t o r s  f o r  
t r a i n s  c a r r y i n g  h a z a r d o u s  m a t e r i a l s .

•  R a ilro a d s  h ave  g re a tly  re d u ce d  th e  n u m b e r o f a c c id e n ts  c a u se d  

b y  h o t b o xe s  to  o n ly  2  p e rc e n t o f  a ll a c c id e n ts  c a u se d  b y  

m e c h a n ic a l fa ilu re .

•  T h e  re d u c t io n  in  h o t b o x  a c c id e n ts  fo llo w s  im p ro v e d  ro lle r  

b e a r in g  te ch n o lo g y  a n d  th e  in s ta lla t io n  o f h o t b o x  d e te c to rs , 

a b o u t eve ry  2 0 -3 0  m ile s  a lo n g  m a in lin e  tra c k .

•  H o t b o x  d e te c to rs  w o rk  w e ll, b u t  th e y  a re  e x p e n s iv e  to  in s t a ll 

(n ea rly  $ 9 0 ,0 0 0  each) a n d  to  m a in ta in  ($11 ,000  to  $ 2 0 ,0 0 0  p e r 
u n it  p e r yea r).

•  A  re q u ire m e n t th a t h o t b o x  d e te c to rs  b e  in s ta lle d  o n  a ll ro u te s  

c a r ry in g  h a za rd o u s  m a te r ia ls  w o u ld  r io t  b e  co s t e ffe ctive ; th e  

sa fe ty  d e c is io n s  m a d e  b y  th e  ra ilr o a d s  in  th is  a re a  a re  v a lid .

( 6 )  A n  a s s e s s m e n t  o f  r a i l  t a n k  c a r  r u l e s ,  r e g u l a t i o n s ,  o r d e r s ,  o r
s t a n d a r d s  a f f e c t in g  h a z a r d o u s  m a t e r i a l s  t r a n s p o r t a t i o n .

•  T a n k  c a rs  a re  c o n tro lle d  b y  ru le s  im p o se d  b y  th e  F e d e ra l 

G o v e rn m e n t a n d  b y  in d u s tr y .

•  F R A 's  fre ig h t c a r a n d  p ow e r b ra k e  ru le s  govern  o p e ra tin g  

a n d  sa fe ty  fe a tu re s .

•  F e d e ra l h a za rd o u s  m a te r ia ls  re g u la t io n s  g o ve rn  ta n k  
c a r-s p e c if ic  sa fe ty  fe a tu re s  a n d  c o n s tru c t io n  m a te r ia ls .
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•  T h e  A s s o c ia t io n  o f A m e r ic a n  R a ilro a d s ' (AAR) 

In te rc h a n g e  R u le s  c o n tro l th e  o p e ra tio n  a n d  re p a ir  o f 
ta n k  c a rs , w h e th e r ow ned  b y  o th e r ra ilr o a d s , s h ip p e rs , 
o r c a r  le s so rs .

•  F R A  a n d  R S P A  h ave  b een  w o rk in g  to  im p ro ve  th e  ta n k  c a r  fle e t 
s in c e  th e  1 9 7 0 s.

E a r ly  e ffo rts co n ce n tra te d  on  th e  c a rs  c a r ry in g  th e  m o s t 

V o la t ile  p ro d u c ts .

T h e  su c ce ss  o f e a r lie r p rog ram s h a s  sp re a d  a n d  n o w  th e  

ro le  o f  th e  D O T  c la s s  111 ta n k  c a r—th e  m o s t b a s ic  

n o n p re s s u re  C ar—is  b e in g  p e rc e p t ib ly  re d u c e d  in  

h a z a rd o u s  m a te r ia ls  tra n sp o rt.

F in a l r u le  re v is io n s  a re  b e in g  d eve lo p ed  to  im p ro v e  th e  

c ra sh w o rth in e s s  o f ta n k  c a rs  a n d  to  m o d e rn iz e  ta n k  c a r  

in s p e c t io n  m e th od s; th e y  a re  s c h e d u le d  fo r  p u b lic a t io n  
b e fo re  th e  e n d  o f 1995 .

(7 )  T h e  s t a t u s  o f  a l l  p l a n n e d  o r  p e n d i n g  r e g u l a t o r y  a c t i v i t i e s  o f  th e  
S e c r e ta r y  ( in c lu d in g  th e  s t a t u s  o f  a l l  r e g u l a t i o n s  r e q u i r e d  b y  
s t a t u t e )  t h a t  s e e k  to  a d d r e s s  t h e  s a f e  t r a n s p o r t a t i o n  o f  
h a z a r d o u s  m a te r ia l s  b y  r a i l , a n d  th e  s t a t u s  o f  r a i l  h a z a r d o u s  
m a t e r i a l s  e n f o r c e m e n t  a c t i v i t i e s .

•  T w o  f in a l F R A /R S P A  ru le s , n o w  u n d e r  d e ve lo p m en t, w ill 

re g u la te  th e  tra n s p o r ta t io n  o f h a za rd o u s  m a te r ia ls  in  ra ilr o a d  

ta n k  c a rs . •

•  D o c k e t H M -1 7 5 A , w ill im p ro ve  th e  c ra s h w o rth in e s s  o f 

t a n k  c a rs  b y  re q u ir in g  p ro ven  d e s ig n  fe a tu re s , s u c h  a s  

h e a d  p ro te c t io n  sy s tem s, on  c la s s e s  o f ta n k  c a rs  w h e re  

th e y  a re  n o t n o w  re q u ire d .
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•  D o c k e t H M -2 0 1 , w ill re p la c e  o b so le te  lo w -p re s su re  
h y d ro s ta t ic  te s t in g  o f ta n k  c a rs  w ith  m o d e m  

n o n d e s tm c t iv e  te s t in g  m e th o d s .

•  F R A  e n fo rce s  c o m p lia n c e  w ith  th e  h a z a rd o u s  m a te r ia ls  
re g u la t io n s  a n d  th e  e n fo rce m e n t e ffo rt is  w o rk in g .

l* In sp e c to rs  re p o rt th a t s u b s e q u e n t v is it s  to  a  co m p a n y 's  

fa c ilit y  o fe n  f in d  c o n d it io n s  m u c h  im p ro ve d .

•  T h e  d e c re a se  in  h a za rd o u s  m a te r ia ls  re le a se s  in  

d e ra ilm e n ts  is  a d d it io n a l e v id e n ce  o f a n  e ffe c tive  

e n fo rce m e n t p ro g ra m .

(8 )  S u c h  o t h e r  in f o r m a t io n  a s  th e  S e c r e t a r y  d e t e r m i n e s  r e l e v a n t  to  
t h e  s a f e  t r a n s p o r t a t i o n  o f  h a z a r d o u s  m a t e r i a l s  b y  r a i l .

•  F e d e ra l r a ilr o a d  sa fe ty  la w s  e m p h a s iz e  n a t io n a l u n ifo rm ity ; 

s ta te s  a n d  th e ir  p o lit ic a l s u b d iv is io n s , h ow eve r, h a ve  a  v it a l 

ro le  in  c a r in g  fo r  lo c a l n e ed s a n d  in  re g u la t in g  lo c a l sa fe ty  

h a za rd s .

•  T h e  F e d e ra l/ s ta te  p a r tn e rs h ip  fo r  ra ilr o a d  sa fe ty  is  a  

d y n a m ic , e x p a n d in g  e n te rp r is e  w ith  p ro v e n  re s u lts .

•  A s  a n  e x a m p le  o f s ta te  e ffo rts  in  h a z a rd o u s  m a te r ia ls  

sa fe ty , a n  A p p e n d ix  to  th is  R e p o rt, p re se n ts  a  

d e sc r ip tio n  o f tw o  C a lifo rn ia  P u b lic  U t ilit ie s  C o m m is s io n  

ra ilr o a d  re g u la to ry  p ro ce e d in g s , one  a im e d  a t s ite  

s p e c if ic  h a z a rd s  a n d  th e  o th e r a t h a z a rd o u s  m a te r ia ls  

t ra n s p o r ta t io n  m e th od o lo g y .
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ONGOING ACTIONS
F R A 's  S y s te m ic  A p p ro a c h . F R A  h a s  re o r ie n te d  it s  sa fe ty  

p ro g ra m s  to  co n c e n tra te  on  s y s te m ic  sa fe ty  p ro b le m s  ra th e r  th a n  

m e re ly  re a c tin g , in c id e n t b y  in c id e n t, to  p ro b le m s  a s  th e y  em erge.

T h e  G ra d e  C ro s s in g  A c t io n  P la n  se ts  o u t in it ia t iv e s  to  p re v e n t 

a c c id e n ts  c a u se d  b y  c a rs  a n d  t ru c k s  b lo c k in g  c ro s s in g s . W o rk in g  

w ith  th e  F e d e ra l H ig h w a y  A d m in is tra t io n , th e  N a t io n a l H ig h w a y  

T ra ffic  S a fe ty  A d m in is tra tio n , a n d  th e  F e d e ra l T ra n s it  A d m in is tra t io n , 
th e  F R A  w ill

•  B e g in  m a jo r e ffo rts  to  e d u ca te  th e  p u b lic  o n  g ra d e  
c ro s s in g  sa fe ty ,

•  E n h a n c e  th e  e n fo rce m e n t o f  t ra ff ic  la w s  a t g ra d e  
c ro s s in g s ,

•  P ro m o te  s y s te m a tic  c o r r id o r  re v ie w s o f g ra d e  c ro s s in g s ,

•  In c re a se  sa fe ty  a t p r iv a te  c ro s s in g s ,

•  Im p ro ve  d a ta  c o lle c t io n  a n d  a n a ly s is , a n d

•  P ro m o te  re se a rch  o n  n e w  sa fe ty  te ch n o lo g ie s .

T h e  R a ilro a d  C o m m u n ic a t io n  a n d  T ra in  C o n tro l A c t io n  P la n  

w ill im p ro v e  ra d io  c o m m u n ic a tio n s  a n d  in s t itu te  P o s it iv e  T ra in  

C o n tro l,  a  c o m p u te r/c o m m u n ic a t io n  s y s te m  to  p re v e n t c o llis io n s , 

o ve rspeed  d e ra ilm e n ts , a n d  ro adw ay  w o rk e r in ju r ie s . O n e  o f th e  f ir s t  

s te p s  w ill b e  to  d e te rm in e  w h ic h  c o rr id o rs  m a y  w a rra n t P T C  

a p p lic a tio n , a n d  h a za rd o u s  m a te ria ls  tra ffic  w ill b e  a  c r ite r io n  fo r  th a t  
re v iew .
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F in a l R u le s  is s u e d  in c lu d e  ru le s  g ove rn in g :

•  L o co m o tiv e  E v e n t R e c o rd e rs , to  b e  re q u ire d  b y  M a y  5, 

1 99 5 , in  th e  le a d  lo c o m o tiv e  o f  a ll t r a in s  g o in g  fa s te r  

th a n  3 0  m ile s  p e r h o u r . T h e se  w ill m o n ito r  c re w  

p e rfo rm a n ce  a n d  p ro v id e  a n  u n b ia s e d , a c c u ra te  re c o rd  

o f th e  o p e ra tio n s  o f a  t r a in  p r io r  to  a  d e ra ilm e n t.

•  A lc o h o l a n d  d ru g  re g u la tio n s , to  p re ven t th e  o p e ra t io n  o f 

t ra in s  b y  c re w s u n d e r  th e  in f lu e n c e  o f c o n tro lle d  

su b s ta n ce s .

•  R e m e d ia l a c t io n  re p o r t in g , to  re q u ire  a  fo llo w -u p  re p o rt 

to  F R A  o f  th e  a c t io n s  ta k e n  to  c o rre c t a  v io la t io n  o f 

ra ilr o a d  sa fe ty  s ta n d a rd s  d is co v e re d  b y  a n  inspecto r^

•  L o co m o tiv e  c o n s p ic u ity . to  m a k e  lo c o m o tiv e s  m o re  

v is ib le  a n d  th u s  re d u c e  g ra d e  c ro s s in g  a c c id e n ts  a n d  

h e a d -o n  c o llis io n s .

H a za rd o u s  M a te r ia ls  G u id a n c e  D o cu m e n ts  p u b lis h e d  in c lu d e :

•  F i e l d  P r o d u c t  R e m o v a l  I r o m  T a n k  c a r s , a n  u p d a te d  

re s e a rc h  re p o rt o n  th e  f ie ld  tra n s fe r  o f  h a z a rd o u s  

m a te r ia ls  fro m  ta n k  c a rs  d am ag ed  in  d e ra ilm e n ts . 

(D O T /F R A /O R D  9 2 -2 7 , F e b ru a ry , 1993.)

•  H a z a r d o u s  M a t e r i a l s  E m e r g e n c y  R e s p o n s e  P la n  

G u id a n c e  D o c u m e n t  f o r  R a i l r o a d s , p ro v id in g  a s s is ta n c e  
in  th e  d e ve lo p m e n t a n d  re v ie w  o f em e rg en cy  re sp o n se  

p la n s . (D O T /F R A /O R D  9 3 -0 9 , M a rc h  1993 .)
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FUTURE ACTIONS

FRA will take the following actions to improve further the safety 
of railroad operations and hazardous materials transportation:

Operation Respond Assessment. FRA w ill use the lessons 
learned from the ongoing Operation Respond program in the Houston 
area to improve the DOT'S Em ergency Response G uidebook and to 
provide a model for hazardous materials emergency response 
partnerships for communities throughout the United States.

Train Placement Analysis and Rulemaking. Upon completion 
of research on optimum train makeup criteria, FRA w ill analyze the 
costs and benefits of amending the current regulations and, as 
appropriate, institute regulatory proceedings to implement the 
research findings.

Stub Sill Inspection Program. FRA w ill conclude the stub sill 
inspection program started under Emergency Order 17, with all cars 
inspected and repaired as necessary. Nonjacketed cars w ill be 
completed by September 1997, and jacketed cars, 2 years later.

Tank Car Crashworthiness. FRA w ill complete action on the 
tank car crashworthiness proceeding (HM-175A) within 
congfessionally specified deadlines.

Nondestructive Testing. FRA w ill complete action on the rule 
that w ill establish modem nondestmctive testing methods (NDT) to 
ensure that tank cars are safe to continue in service (HM-201), within 
congressionally specified deadlines.

Tank Car Unloading. FRA will complete action on the proposed 
mles regarding human attendance at tank car unloading sites.
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Issue Proposed Rules, including:

•  Revisions to the power brake regulations.

•  Revised operating regulations for maintenance of way 
equipment.

•  Improved track standards.

CONCLUSION

FRA's safety actions, and the safety actions of its intermodal 
partners throughout the Department of Transportation, w ill continue 
to help America's railroads set world standards in safety and 
efficiency. The ultimate keys to transportation safety, however, are 
in the hands of people: Whether they work for any of transportation's 
intermodal carriers, shippers, and suppliers; whether they are 
transportation's customers; or whether they just share 
transportation's paths, people make the difference between safety and 
danger. Given safe hardware and guided by proper procedures, the 
decisions of transportation people w ill ensure that the Nation's 
railroads "Tie America Together" safely.
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ADDENDUM: 1 9 9 3  SAFETY STATISTICS
The Rail Safety Enforcement and Review Act of 1993 (RSERA) 

required the Secretary of Transportation to report on the period 
between 1989 and 1992. The 1993 safety figures became available 
after the information for this report was collected. They continue to 
demonstrate world class accomplishments.

The train accident rate (4.54/million train miles) was the 
second lowest in history, bettered only by 1992, Of the three major 
causes of train accidents, track, equipment, and human factors, only 
track caused accidents showed a significant increase. They were up 
by 18 percent over 1992 (from 849 to 1,017) and were sharply higher 
in April and in the period June through September, months during 
which record rains fell and the Midwest was devastated by floods.

In 1993, as in 1992, train accidents with a release of hazardous 
materials occurred at about half the 1989 level; there were 29 such 
accidents in 1993, up from 27 the previous year. The number of cars 
releasing all or part of their dangerous cargo in train accidents rose 
from 32 in 1992 to 58. Releases in railroad hazardous materials 
incidents (a broader category including releases from cars not even 
in trains) fell slightly during 1993 (from 1129 to 1114) but damages 
caused by such releases dropped to about one-third of their 1992 
level.

There are points of concern about the 1993 safety record. 
Track caused derailments were far too high and another year with 
over 1,000 hazardous materials incidental releases is simply 
unacceptable. Actions summarized in the conclusion to this report 
will address priority concerns and, where a solution has not yet been 
discovered, FRA w ill continue pursuing its goal of zero accidents and 
zero fatalities.
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APPENDIX A: A  BRIEF HISTORY OF THE TANK
CAR

The history of tank cars is a fascinating example of the 
increasing sophistication of American engineering and materials 
science. It is also interesting as an exercise in specifications 
development in a marketplace environment with little  or no effective 
governmental intervention until relatively recently. While beyond the 
scope of this report, the decades of Federal laissez-faire have 
important implications for any study of the interaction of industry 
and the Government as they work to promulgate the standards for, 
and ensure the certification of, the vehicle that carries the vast 
majority of rail borne hazardous materials.130 131

In August 1859, the first successful oil well was brought in at 
Titusville, Pennsylvania, and, when the petroleum trickle soon 
became a stream, it was obvious that there had to be a better way to 
transport crude oil than in 42-gallon, iron-hooped barrels on flat 
cars.132 Larger "kegs," of about 1,700 gallons, mounted on flat cars,

130 This historical summary is adapted from material in a 1990 report by 
FRA and RSPA assessing relations with, and the performance of, the AAR Tank 
Car Committee: A  R e p o r t on  T a n k  C a rs: F e d e ra l O v e rs ig h t o f  D e s ig n , 
C o n s tr u c tio n , a n d  R e p a ir , Federal Railroad Administration and Research and 
Special Programs Administration, Department of Transportation, Washington,
DC, 1990.

131 The 1990 FRA/RSPA study of the operations of the AAR Tank Car 
Committee was the first such overview performed by DOT. Section 21 of HMTUSA 
requires a study, by a disinterested expert body, of the tank car design process 
and tank car design criteria. That study is currently in process under a contract 
between DOT and the Transportation Research Board of the National Academy of 
Sciences. Completion is predicted by September 1994.

132 Frank J. Heller, "Evolution of Tank Car Design Through Engineering," 
privately published monograph of talk before 1970 ASME Petroleum Conference, 
Denver, CO, p. 1. Much of this historical review is drawn from Frank Heller's 
work whether or not each statement is specifically footnoted. Mr. Heller was a 
long-time member of the Tank Car Committee and served a term as its chairman. 
Another well written history of the tank car, concentrating on the early

(continued...)
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were tried as were horizontally mounted, glued wooden barrels 
approximately 3,500 gallons in size. One of the problems with this 
method of moving petroleum was the rain; it dissolved the glue that 
kept oil inside the kegs! Finally, by the end of oil's first decade, in 
1869, the Empire Transportation Company had developed a car with 
a riveted iron tank mounted to a double-beamed wood freight car 
frame that at least looked very much like present tank cars.

The post Civil War era saw iron tanks replaced by steel as the 
Bessemer process yielded improvements. This early rapid evolution 
in tank designs and materials lead to a development that, in the 
minds of many, had a profound effect on the future of tank cars. The 
railroads sought ways to avoid investing in new tank ear equipment 
and they

argued that it was impractical and economically unsound for 
each railroad to maintain a fleet of tank cars . . .  when a large 
portion of that fleet might lie idle during slack periods. In 1888 
the Interstate Commerce Commission agreed with the railroads 
and thus, the securing of tank car equipment became a 
shipper's worry. The result was that private tank car 
companies were bom whereby shippers or builders invested 
their capital in the acquisition and maintenance of tank cars 
for their own use or lease.132 133

The ICC's historic, 19th century decision created a class of cars 
with a unique pattern of ownership. Today, 99 percent of the tank 
cars in the American fleet are owned by car leasing companies and 
shippers. The next largest nonrailroad owned fleet are the covered

132(...continued)
domination of the petroleum industry by Standard Oil, is Albert Z. Carr's book, 
J o h n  D . R o c k e fe lle r 's  S e c r e t W ea po n , © 1962, McGraw-Hill Book Company, Inc., 
New York.

133 Heller, p. 4.
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hoppers, with less than half of them owned by shippers or car 
companies. In third place are flat cars, about a third of which are 
held in "private" ownership.134

The Interstate Commerce Act played an important role in 
shaping the way in which railroads dealt with revenue equipment. 
Under that act, "common carriers" bear a duty to furnish 
transportation services "upon reasonable request therefore ...."135 The 
Act further imposed a requirement for the interchange of both traffic 
and equipment.136

While the Commission established charges for using equipment 
not owned by the hauling railroad137, the implications were far greater 
than just monetary compensation. Rail equipment, in order to move 
freely from one carrier to any other in the country, had to meet a set 
of common standards for such basic attributes as wheel gauge and 
coupler height. It soon became obvious that interchanging 
equipment meant repairing the damage from ordinary wear and tear. 
This, in turn, expanded the need to build cars to a common standard.

The problem with tank cars138 was that, because the railroads 
did not own them, carrier mechanical officers were not as familiar 
with them as they were with box cars or, gondolas. That ICC decision 
in 1888 absolving railroads from the responsibility to furnish tank

134 Railroad Facts, published annually by the Economics arid Finance 
Department of the Association of American Railroads, Washington, DC.

135 Interstate Commerce Act, § 1(4). The provisions of this and other 
sections noted here were re-enacted as Subtitle IV, Title 49, U.S.C. upon repeal of 
the IC Act. See, in this case, 49 U.S.C. § 11101(a).

136 IC Act, §§ 3(4) and 1(10). See, generally, 49 U.S.C. § 11121.
137 IC Act, § 1(14), now 49 U.S.C. 11122.
138 As early as 1900 there were already 10,000 tank cars in service.
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cars made it virtually certain that nonrailroaders would be an 
essential part of the decisions made about the cars used for 
chemicals and petroleum products. This dichotomy has shaped both 
tank car development and the Federal government's relationship to 
it.

From the first cars at Titusville until just after the turn of the 
century, tank cars were designed and built by agreement between the 
builder and the shipper. Railroad "acceptance" dealt with those 
features necessary for transportation: dimensional compatibility and 
normal materials of construction. The need to solve these and other 
problems led to the formation of organizations like the Master Car 
Builders Association (MCBA). In 1903, the Master Car Builders 
Association Tank Car Committee (railroad mechanical officers and a 
representative of Union Tank Line) developed a set of recommended 
practices for the construction and repair of tank cars. The 
recommended practices were advanced to industry standards in 1910 
when they were accepted by the car builders.

Tank cars made significant progress following the adoption of 
the first industry standards. Pressure cars were introduced, welded 
construction was approved, and the shippers, builders and railroads 
began applying the principles of metallurgy to tank steels. In 1918, 
a new specification insulated car, known as a Class IV, was developed 
to haul volatile flammable products. A new Class V car was created 
especially for products dangerous to life in the event of leakage or 
rupture (chlorine and sulphur dioxide, for example). These 1918 
specifications mark the first time that MCBA preconstruction 
approval of designs was required.139

139 To complete the early roster of tank cars: Class I cars were those built 
before 1903, Class II's were built from then until 1917 when a new general 
purpose specification, the Class III, was required for cars built after May 1, 1917.
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Oil the legislative front, in 1908 Congress passed the 
Explosives and Combustibles Act, a law that governed hazardous 
materials transportation for six decades.140 This legislation 
authorized the ICC to issue regulations covering the packaging, 
marking, loading and handling of explosives and other dangerous 
commodities in transit; it also prescribed criminal penalties for 
shippers or carriers who violated the ICC regulations.

The regulations adopted three years later by the ICC to 
implement the Explosives Act were based on rail safety standards 
developed by the Bureau for the Safe Transportation of Explosives 
and Other Dangerous Articles (The Bureau of Explosives or BOE).141 
Bolstered by the specific reference to the BOE in the law, the ICC 
delegated responsibilities to it. Over the next several decades, until 
the formation of the Department of Transportation, the relationship 
between the ICC and the BOE continued to grow, as rules that were 
originally designed for the railroads were applied to other modes of 
transportation.142

18 U.S.C. §§ 831-837. Later called the Explosives and Other Dangerous 
Articles Act, or EODA. (Federal Law of May 30, 1908, modified by the Act of 
March 4, 1909, §§ 232-236.) Federal hazardous materials transportation safety 
law is now found at 49 U.S.C. § 5101 e t  s e q .

141 18 U.S.C. § 834(e) authorized, by name, the "utilization" of the Bureau 
of Explosives.

142 Formed in 1905 and operational soon thereafter, the Bureau of 
Explosives developed standards for safe hazardous materials transportation and, 
through a network of inspectors across the United States and Canada, enforced 
those standards. Its laboratory tested new dangerous commodities to determine 
their classification for transportation. The relationship between BOE and the ICC 
was so close that the Bureau effectively wrote most of the hazardous materials 
regulations inherited by the Department of Transportation. BOE joined the 
Association of American Railroads when that organization was formed in 1935. In 
1985, after more than 75 years of service, the AAR drastically changed the 
structure and methods of the Bureau and altered its name to "Hazardous 
Materials Systems." By then, of course, the Department of Transportation was 
well along in building its own history and further discussion of the internal affairs

(continued...)
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By 1927, the Commission and the American Railway 
Association (ARA) Committee on Tank Cars had collaborated on a set 
of seven tank car specifications and, effective July 1, 1927, they were 
adopted as ICC regulations. In terms which foretell the current 
procedures, the ICC regulations required a builder to secure approval 
of all designs from the ARA Committee on Tank Cars before beginning 
construction. To illustrate, a proponent seeking a change in the tank 
car specifications was required to submit the proposal to the ARA 
(through the Secretary, Mechanical Division) for review by its 
Committee on Tank Cars. The Committee then transmitted its 
approval or rejection, with reasons, to the Commission. 'Review of the 
proposal and the Committee action on it would pass through the 
Bureau of Explosives for comments and suggestions prior to final 
action by the Commission.

Further, an applicant for approval of plans for construction 
needed to submit complete detailed prints/plans to the mechanical 
division secretary for a thorough investigation and review. If the 
application was in fu ll compliance with specifications of the 
Commission and no increase in hazard was involved, approval would 
be granted. If the application was in fu ll compliance with 
specifications of the Commission but a possible increase in hazard 
was involved, service trials would be necessary before permitting 
extended use. When, in the opinion of the Committee, the application 
did not comply with specifications of the Commission, but service 
trials were considered desirable, the Commission would have to 
approve the conditions of the service trials. In practice, the ICC relied 
heavily on the expertise of the Bureau of Explosives and the 
Committee's expert opinions were given substantial weight by the 
Commission in determining appropriate final action. 142

142(...continued)
of the AAR is not relevant to this Report.
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In 1934, the American Railway Association, the Bureau of 
Explosives, and the associations for Railway Executives, Railway 
Accounting Officers, Railway Treasury, and Railway Economics were 
combined into the existing Association of American Railroads. The 
final rule, written by the AAR/ICC partnership and issued by the 
Commission, was published October 19, 1964, and established 49 
C.F.R. Section 79.3 (currently Section 179.3), codifying an approval 
process very much as had been in use since 1930.

In 1967, authority to regulate the transportation of hazardous 
materials was transferred from the ICC to a new Federal agency, the 
Department of Transportation. Within DOT, separate modal 
administrations were retained to preserve organizational continuity; 
the FRA was charged with responsibility for rail transportation safety 
matters. A separate entity, the Hazardous Materials Regulations 
Board, was created by the Secretary to coordinate hazardous 
materials activities within the DOT.

The change from ICC to DOT added a research capability to the 
Federal Government's hazardous materials transportation activities 
and allowed FRA to become involved in the design of tank cars. 
Indeed, the FRA was considered a "member" of the Tank Car 
Committee and attended Committee functions from 1968 to 1975. 
From the passage of the HMTA in 1975 until 1980, a RSPA staff 
member attended TCC functions, sometimes with an FRA 
representative. Participation by FRA and RSPA, however, was 
restricted by the industry to "open" sessions only. Federal staff 
members acted as observers and did not participate in or vote on any 
issues pertaining to proposed changes or to tank car applications for 
new construction, alterations, or repairs.

In 1975, the enactment of the HMTA improved departmental 
regulatory and enforcement activities by giving the Secretary of 
Transportation authority to establish regulations to "govern any 
safety aspect of the transportation of hazardous materials which the
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Secretary deems necessary or appropriate ,..."143 Shortly after 
passage, the Secretary created the Materials Transportation Bureau 
and named it the lead DOT agency for hazardous materials 
regulations, but enforcement authority was divided between the MTB 
and the modal administrations. In 1986, the MTB was abolished and 
its hazardous materials functions vested in the Office of Hazardous 
Materials Transportation and the RSPA Administrator.

The pattern of Government staff involvement with the Tank Car 
Committee has evolved over time. From July 1, 1927, when the ICC 
specifications first superseded those of the industry, until April 1, 
1967, when the DOT came into existence, the ICC took the language 
of the Explosives and Other Dangerous Articles Act quite literally and 
turned tank car activity over to the BOE and the Committee on Tank 
Cars. The ICC had a representative at meetings of the Committee 
whose primary function was to review proposals for acceptability.

Between 1980 and 1983, cooperation between DOT and the 
Tank Car Committee dwindled and the Federal representatives were 
not invited to, or advised of, Committee or subcommittee sessions. 
Beginning in 1983, FRA again asserted its role and resumed 
reviewing tank car issues through active participation with the Tank 
Car Committee.144

143 49 U.S.C. § 5103, formerly 49 U.S.C. § 1804(a).
144 Federal representatives do not participate in deliberations that do not 

involve delegated authorities, for example, discussions involving the development 
of the industry's responses to DOT rulemaking proceedings.
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S U M M A R Y : I n  1 9 9 3 , C a lifo r n ia 's  P u b lic  U t i l i t ie s  C o m m is s io n  o p e n e d  tw o  
r a i l r o a d  r e g u la to r y  p r o c e e d in g s , o n e  a i m e d  a t  s i t e  s p e c i f ic  
h a z a r d s  a n d  th e  o th e r  a t  h a z a r d o u s  m a t e r i a l s  tr a n s p o r ta t io n  
m e th o d o lo g y . F R A  i s  n o t  a  p a r t y  to  th e s e  p r o c e e d in g s  a n d  th e y  
a r e  n o t  s u f f ic ie n t ly  a d v a n c e d  to  p r e d ic t  t h e i r  e v e n tu a l  o u tc o m e . 
W h ile  th e  F e d e r a l  R a ilr o a d  S a f e ty  A c t  p r o p e r l y  e m p h a s i z e s  
u n if o r m  a n d  c o n s i s t e n t  s a f e t y  r u l e s  t h a t  b e n e f i t  th e  e n t i r e  
n a t io n s ,  s t a t e  r e g u la to r y  a c t io n  c a n  o f te n  p o i n t  th e  w a y  f o r  
n a t io n a l  s ta n d a r d s .

REPORT: On July 14, 1991, at Dunsmuir, California,
excessive lateral in-train forces led to the derailment of one 
locomotive and 7 (of 97) cars. One of the cars was a tank car of 
metam sodium, an agricultural pesticide; it fell from a bridge, landed 
in the Sacramento River, was punctured and lost most of its 
contents. Fourteen days later, at Seacliff, California, a failed roller 
bearing journal caused a derailment of 14 (of 39) cars and the loss 
into the atmosphere of about 440 gallons of hydrazine, aqueous 
solution, from ruptured drums in an intermodal container.

Neutralization procedures and cleanup efforts at each of the 
sites required considerable time, involved scores of workers, 
necessitated specially trained personnel and specialized equipment, 
and cost m illions of dollars. The California General Assembly found 
that the damage to the environment and to wildlife, the costs of 
evacuating people from their homes, and the inconvenience caused 
by road closings was inestimable. The legislature required the Public 
Utilities Commission to report on hazardous railroad sites, to identify 
track sections that pose local safety hazards, and to propose 
regulations and procedures to abate or mitigate any hazards.
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In an Order Instituting Rulemaking R.93-10-002,145 the PUC 
has proposed 33 rail segments and, for each, regulations tailored to 
the counter measures deemed necessary at each site. The railroads 
affected include Southern Pacific, Union Pacific, Santa Fe, San Diego 
Northern, Metrolink, and the North Coast Railroad. At the same 
time, the PUC decided to embark on a second proceeding, this one 
addressing the transportation of hazardous materials generally. The 
Commission wanted to keep regulations dealing with site safety 
separate from those aimed at transportation methodology. On the 
latter topic, the PUC Order Instituting Rulemaking is number R.93- 
12-008.146

This report is neither a forum for determining issues of 
Federal/state preemption147 nor comment by FRA about any aspect 
of the California Commission's proceeding. As Congress intended in 
RSERA 1992, this is a report "regarding issues presented by the 
transportation by rail of hazardous materials." Consideration of the 
possible outcome of the PUC proceeding would be mere speculation 
now; besides, FRA is not a participant in the Commission's 
rulemaking and nothing said here is should be used either as 
evidence of FRA's opinions about that proceeding or in any attempt 
to influence the deliberations of the PUC.

Site Safety Regulatory Proposals:

PUC has proposed that the following regulatory measures be 
applied to one or more of the sites designated as local safety hazards:

145 Filed at the Commission's San Francisco office October 6, 1993.
146 Filed at the Commission's San Francisco office December 17, 1993.
147 See 49 U.S.C. § 20106, formerly 45 U.S.C. § 434. The standard is that 

laws relating to railroad safety shall be nationally uniform to the extent practical. 
The term "Federal railroad safety laws" also includes the Hazardous Materials 
Transportation Act. 49 U.S.C. § 20109(e)(1), formerly 45 U.S.C. § 441(e).
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T ra ck  T ra in  D ynam ics: The railroads would be required to 
follow the "rules" developed by the International Government- 
Industry Research Program on Track Train Dynamics. "IT'D 
principles take into account the locomotive tractive effort, trailing 
tonnage, drawbar force, and grade and curvature of the track. The 
end result is the ability to avoid derailment ...."148 This aspect of the 
California Commission's proposals is discussed in more detail in the 
section of this report dealing with the in-train placement of 
hazardous materials cars.

D ynam ic B rake R egulation: This proposal would require each 
train operated over an applicable site to have operative dynamic 
brakes for use on descending grades. "Operative" would be 
functionally defined as dynamic brakes that are working and that 
have sufficient braking capacity to operate over the site without the 
use of retainer brakes. Trains with insufficient dynamic brakes 
would be required to add helpers or to "lighten" the train.

E n d -o f-T ra in  Telem etry System s R e gu la tion : This proposal 
would require trains operating over an applicable site to have two- 
way end-of-train telemetry systems. Trains carrying cabooses 
meeting certain requirements of the PUC, and placed at the end of the 
train, and occupied by a member of the train crew would not be 
required to have two-way telemetry. As defined by the Commission, 
two-way end-of-train telemetry means a radio transmitter and 
receiver system with one such device on the last car of the train and 
a second device in the control compartment of the controlling 
locomotive, visible to the engineer. These devices must be capable of 
communicating with each other and, as to the last car of the train, 
indicating brake pipe pressure in increments of one pound per square 
inch; rear car movement; operation (or nonoperation) of the rear 
marker light; remaining battery life; interruption of the 
communication link between the two units; and the total distance in

T ra c k  T ra in  D y n a m ic s , p. 3-1.
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feet travelled by the locomotive carrying the forward device. In 
addition, the telemetry system shall permit a crew member in the 
controlling locomotive to remotely activate an emergency brake 
application starting at the rear device.

T ra in ing  R egulation: The proposed regulations would require 
that train and yard service employees be provided classroom training 
about the unique operating characteristic of the applicable site; that 
locomotive engineers receive specialized instruction in track train 
dynamics, dynamic braking, ascending grade, descending grade, 
helper service, and track curvature considerations. Employees 
responsible for train make-up would be required to have training in 
track train dynamics, including the origins and consequences of 
steady and transient high lateral forces, the reasons for each of the 
track train dynamics rules, and the special characteristics of the 
applicable site.

Service over S ite  - R e q u a lifica tio n  R egu la tion : The proposed 
regulations would require locomotive engineers and conductors to be 
accompanied by a supervisor if  they had not performed service over 
the applicable site within the preceding 180 days.

A ccident N o tifica tio n  R egulation: The proposal would require 
accidents to be reported to the Safety Division of the PUC whether or 
not they met Federal reporting criteria.

S ecurem ent o f T ra in s and C ars S e t-O ut: The proposed 
regulation would require that cars left on a main track, or placed on 
a spur from a main track have a sufficient number of hand brakes set 
to prevent movement. In addition, derail protection would be 
required unless the cars are placed beyond a facing point switch 
aligned against movement or on a track with an ascending grade 
between the cars and the main track, populated area, or 
environmentally sensitive area.
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T ra ck R e gu la tion : The proposed regulation would mandate 
extraordinary track design and maintenance measures on sites where 
there is a special potential for disaster due to the extreme forces 
applied to the track structure. As examples, antiroll blocks would be 
required at least every eighth tie, curve wear on the gage side 
exceeding 1/2 inch would be prohibited, double shoulder tie plates 
would be required on curves exceeding 8 degrees, conventional spiked 
tie plates would require at least 5 spikes per plate, rail anchors in a 
box pattern on every other tie would be required, as would larger 
dimension ties, and grade compensation in specific curves would 
have to match a stated specification.

Transportation Methodology Regulatory Proposals:

The PUC staff has proposed the following regulatory measures 
to improve transportation methodology:

In fo rm a tio n  on T ra in  C onsist: In addition to the Federal 
requirements, the Commission proposes that trains carrying 
hazardous materials shall carry a packet of shipping papers "in the 
engine occupied by the conductor." The packet must be kept in a 
container marked "Secondary Emergency Response Materials." As 
proposed, the packet would contain:

•  A physical description of the type of car.

•  Information to identify the particular car, such as the 
identification number and the position of the car in the 
train.

•  The size and carrying capacity of the car in pounds for 
solids, gallons for liquids, or cubic feet for gaseous 
materials.
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•  For vehicles carrying nonbulk packages of hazardous 
materials, a description of the weight and volume of the 
packages.

•  A list of each hazardous material in each car:

•  The general chemical name for each hazardous material.

•  The common trade name for each hazardous material.

•  If the hazardous material is a solution or mixture, the 
major constituents, listed in descending volume order.

•  A name and 24-hour telephone number for the 
hazardous materials manufacturer for each hazardous 
material.

•  A name and 24-hour telephone number for each shipper 
of a hazardous material.

•  The United Nations (UN) or North American (NA) number 
for each hazardous material.

•  The Standard Transportation Commodity Code (STCC) 
number for each hazardous material.

•  The DOT hazard class for each hazardous material.

In addition to the information on a normal train consist, the 
proposal would require a description of all rail cars carrying 
hazardous materials in bulk. Further, both the hazardous materials 
information and the non-hazardous materials information would be 
required to be maintained by the railroad: in a manner that allows 
emergency responders to gain access to it by voice, modem, or 
facsimile on request of the incident commander at the scene. Finally,
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the railroad would be required to maintain a 24-hour telephone 
number to "facilitate" access to the information.

In sp e c tio n  R equirem ents: A rolling inspection would be
required before a train carrying hazardous materials crosses into 
California.

O pera tion  R equirem ents. The Commission proposes a rule 
requiring a walking inspection of a train following an emergency 
application of the brakes while moving or severe slack action 
incidental to stopping. The inspection is to make certain that the 
track and equipment is in proper condition and that all wheels are on 
the track. If part of the train is on a bridge or other location where 
a physical inspection is impossible, the crew would be required to 
inspect as much of the train as possible and then to move the train 
at a speed not to exceed 4 miles per hour no further than necessary 
to complete the walking inspection.

Under the proposal, if a "train defect detector" is actuated and 
an overheated journal is indicated, but inspection reveals a false 
activation, the train must be operated not to exceed 30 miles per 
hour past the next operative hot box detector and, if  the same car 
again activates the detector, the car must be set out. If cars are set 
out, the railroad would be required to set sufficient hand brakes and 
derail protection unless the main track is protected by a facing point 
switch lined against movement and locked or there is an ascending 
grade between the cars and the main track.

T ra in in g  R equirem ents. The PUC proposes that employees 
handling hazardous materials shipments be given job specific 
training to perform the following:

•  Comply with the hazardous materials shipping paper 
requirements.
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•  Recognize markings and placards.

•  Conduct a walk-around inspection to determine the 
external condition of placarded hazardous materials 
shipments.

•  Switch placarded hazardous materials shipments in 
accordance with applicable regulations.

•  Execute proper train placement of hazardous materials 
cars.

In addition, employees who handle hazardous materials would 
have to receive training to perform enumerated tasks in the event of 
a hazardous materials incident:

•  Identify hazardous materials, make appropriate 
notifications, provide appropriate material to emergency 
responders.

•  Take the proper action to protect self and others at the 
scene.

•  Provide assistance to local emergency response forces by 
giving them the proper information on hazardous 
materials and by helping them interpret information on 
the consist.

The proposal would also require the keeping of the necessary 
records to demonstrate compliance.
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Recommendations to the Department of Transportation:

In 1991, the California General Assembly amended the Public 
Utilities Code to require the Commission to request appropriate 
Federal agencies to make several changes in regulations covering the 
shipment of hazardous materials by railroad. On July 19, 1992, PUC 
President William Fessler wrote then Secretary of Transportation 
Andrew Card, transmitting 10 recommendations. The subject matter 
of California's recommendations involves the regulatory jurisdiction 
of both FRA and RSPA. Both agencies are considering them; in fact, 
both agencies have active, ongoing rulemaking proceedings 
encompassing many of the individual recommendations; in the case 
of at least one — the addition of marine pollutants to the Hazardous 
Materials Table — the action has been completed.

The exposition of the Commission's recommendations here is 
just that, and not a comment on where or whether they might fit into 
a Federal regulatory program. To the same effect, mention of or 
comment on the recommendations is not to be taken as a statement 
of departmental policy on any pending rulemaking proceeding.

C la ss ifica tio n  o f C hem ical Com pounds: The California
Environmental Protection Agency's Office of Environmental Health 
Hazard Assessment recommended that a list of marine pollutants, 
including metam sodium, be added to the Hazardous Materials Table.

S a fe r R a il Cars fo r H azardous M a te ria ls : The PUC
recommended that DOT identify the most harmful hazardous 
materials now moving and require that they move in "stronger" cars 
with head shields and thermal jackets; if  a phased implementation is 
necessary, DOT should do it by protecting the most harmful 
substances first.

B e tte r In fo rm a tio n  on T rain M anifests: The PUC recommends 
a revision of the requirements for displaying hazardous materials
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information on movement documents, with the goal of making the 
information and warnings understandable to emergency response 
personnel. Recommended improvements include:

•  Including information on environmental effects in the 
manifest.

•  Enhancing the description of the rail car by including a 
physical description, e.g., tank car, intermodal container 
car....

•  Include a piece count of non-bulk packaging on or within 
a container or freight car, and include the weight and 
volume of each such piece.

•  Show the size and capacity of the rail car, with the 
information stated in pounds for solids, gallons for 
liquids, and cubic feet for gaseous materials.

•  List each hazardous material in or on each rail car.
•  List all the chemical constituents of solutions in 

descending order of the concentrations by volume.
•  Furnish train crews with an accurate listing of the cars 

in the train, including contents and weight.

D ynam ic B rake S tandards: PUC recommended that DOT 
develop dynamic brake standards and regulations to ensure that 
each train actually has adequate dynamic braking.

T rackside D e tecto rs: CPUC recommended that DOT develop 
and establish safety standards and regulations governing the uniform 
application and use of hot wheel bearing and dragging equipment 
trackside detectors. This is especially important, in the Commission's 
view, with cabooseless trains.

E n d -o f-T ra in  B ra k in g  D evices: The use of two-way end-of- 
train braking devices is recommended whenever trains are operated 
in mountain grade territory. As advanced by PUC, such a dual 
capacity is crucial where activation of the brakes from the front of the
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train is prevented, whether through inadequate maintenance or the 
action of vandals in closing train line shut-off valves.

C ar W eighing and S h ipper Load ing C e rtific a tio n : The
Commission recommended that DOT establish freight car weight and 
shipper loading certification because of continuing problems 
associated with the failure of shippers to determine and communicate 
the accurate "trailing weight" of a train to train crew members. PUC 
has found at least one instance where the train was 50 percent 
heavier than was stated in the documents provided to the engineer.

W heel B e a rin g  A ssem bly P roblem s: The PUC recommended 
that DOT urgently support continued testing of the relationship 
between defective cap screw seals and the backing out of Brenco 
locking bolts from wheel bearing assemblies. If a causal relationship 
is found between this defect and overheated bearings, it was 
recommended that DOT require an industry retrofit program.

A ccid e n t R e po rtin g  A ccuracy: Citing a U.S. General
Accounting Office report that concluded there was considerable under 
reporting of accidents, damages, injuries, and days lost because of 
injuries, PUC recommended that 49 CFR § 225 be amended to 
require more coordination between the railroad office making 
accident reports and the railroad's claims and repair departments; to 
require enhanced record retention; to update data as changes become 
known, and to update data bases to correct deficiencies.

H o u rs o f S ervice A c t: CPUC recommended the Hours of 
Service Act be amended "to more adequately account for human 
capacities and limitations on performance." PUC recommended that 
hours worked at night be differentiated from hours worked during 
daylight and that lim its be placed on the cumulative hours during a 
certain period of time.
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Response to the Commission's Recommendations:

On September 28, 1993, FRA's Associate Administrator for 
Safety wrote the Chief of the Railroad Division of the Commission, 
sending him an updated summary of DOT action pertinent to the 
recommendations. The reply, included below, has itself been updated 
to reflect status changes as this report was in the final stages of 
agency and review.

C la ss ifica tio n  o f C hem ical Com pounds: The Commission 
recommended that RSPA add to the DOT list of regulated materials 
those materials included in Annex III of the 1973 International 
Convention for the Prevention of Pollution from Ships (MARPOL 
73/78) and certain other substances regarded as hazardous by 
California's Office of Environmental Health and Hazard Assessment 
(Director's list). On November 5, 1992, RSPA issued a Final Rule to 
lis t and regulate, in all modes of transportation, those materials 
identified as marine pollutants under MARPOL in. Concerning those 
materials on the Director's list, they are under review by RSPA for 
consideration of adoption into Federal regulations.

S afer R a il C ars fo r H azardous M a te ria ls . The Commission 
recommends that DOT require the implementation of the 
recommendations set forth by the National Transportation Safety 
Board's "Safety Study, Transport of Hazardous Materials by Rail." 
The Board's report compared the accident performance of the DOT 
111-A tank car with higher test pressure tank cars equipped with 
enhanced safety systems.

It is important to consider the Board’s recommendation in the 
appropriate and intended perspective. The Board did not take the 
position that the DOT 111-A car is unsafe. On July 31, 1991, the 
Board testified before the House Committee on, Government 
Operations as follows:
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the Safety Board did not take the position in its recent 
safety study that DOT 111-A tank cars are per se unsafe 
for hazardous materials. We believe, in fact, they are 
very safe for many of the materials that are on the list.

What needs to be done in the long term is exactly what 
we have asked RSPA to do—developing this process to 
classify the risks associated with all of these materials, 
everything that is shipped by rail tank car, classify the 
risks associated with all of them, determine the risks the 
public is willing to accept, and then determine how to 
package them so that the risks they pose once they are 
packaged is at an acceptable level.

In an earlier recommendation, the Board asked the Department 
to do just that. The FRA completed the first phase of a research 
project to develop such a methodology. That phase addresses the 
compatibility of transporting flammable gases and liquids and 
materials poisonous by inhalation with the tank. Research on 
additional classes of commodities is ongoing.

Other recommendations issued by the Board are being 
considered in the departmental rulemaking under RSPA Docket No. 
HM-175A. FRA and RSPA are considering expanding the types of 
tank cars that require additional "safety systems." Safety systems 
include tank head puncture resistant systems (head shields), thermal 
protection systems (normally a fire retardant material enveloping the 
tank), coupler vertical restraint systems (shelf couplers), and 
requirements for roll-over protection. The Notice of Proposed 
Rulemaking in this matter was published October 8, 1993, a hearing 
has been held and the comments received thus far have been 
reviewed.

Please note, as well, that strengthened requirements for 
transportation of materials poisonous by inhalation, which were
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issued under RSPA Docket No. HM-181, become effective October 1,
1993. FRA has made a special effort to contact shippers of these 
commodities to emphasize the need for use of higher pressure tank 
cars meeting the requirements of the revised regulations.

B e tte r In fo rm a tio n  on T ra in  M anifests: The Commission
recommends that, with respect to hazardous materials, the 
Department revise the requirements for setting forth information on 
a train manifest. Present Federal transportation requirements do not 
mandate the use of a manifest nor its use to communicate the 
hazards of a hazardous material. The regulations do require the 
conveyance of a shipping paper that identifies the material, the risk 
or risks associated with that material, and the material's 
identification number to cross-reference the material with other 
literature. Furthermore, immediate emergency response information 
containing fire-fighting, first-aid, and environmental mitigation 
procedures and an emergency response telephone number must 
accompany the shipment. Also, when shipping a material under a 
general entry, or when the shipping name does not show the 
component of a systemic poison, the shipping paper must contain the 
technical name of at least two major components that contribute to 
the toxicity of the material.

FRA understands that the Commission is reviewing the format 
in which information is presented on train consists, and in particular 
the use of a variety of codes to describe attributes of the equipment. 
The concern is that emergency responders be able to readily decipher 
the documents provided by the train crew. FRA encourages the 
Commission to continue its dialogue with railroads operating in 
California regarding this issue, and FRA would appreciate any further 
insights that the Commission may develop regarding practical means 
of addressing this issue.

In a rulemaking RSPA is considering issuing, FRA and RSPA 
would solicit comments on the costs or benefits of requiring a
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manifest with detailed hazardous materials information. DOT w ill 
consider the Commission's comments in developing any proposed 
rule. FRA expects to commence this rulemaking not later than 
September 1994.

RSPA published an ANPRM in Docket No. HM-206 
(57 FR 24532; June 9, 1992) to solicit comments on the need to 
improve the current placarding system for the transportation of 
hazardous materials. The ANPRM also requested cost or benefit 
information on the need for a centralized reporting and computerized 
telecommunications data center and a requirement for carriers to 
establish a 24-hour emergency response telephone number. RSPA is 
presently reviewing a report of the National Academy of Sciences on 
the issue of centralized tracking of hazardous materials shipments 
and w ill progress this rulemaking in the future.

D ynam ic B rake S tandards: The Commission requests that the 
Department develop dynamic brake standards and regulations for 
locomotives. The issue of dynamic brakes is being addressed in a 
rulemaking on train and locomotive brake systems. FRA published 
an ANPRM on December 31, 1992, and conducted four days of public 
workshops this past spring. Participants in the proceeding generally 
agreed that dynamic brakes should not be relied upon as a primary 
safety system. However, it was recognized that engineers may rely 
upon dynamic brakes as a second-order safety system; and the 
RSERA requires that FRA issue standards for dynamic brakes, 
applicable where locomotives are equipped with this feature. As this 
report was written, a Notice of Proposed Rulemaking was in the final 
stages of review within DOT and publication is expected in the near 
future.

Track-side D etectors. The Commission recommends that the 
Department develop and establish safety standards and regulations 
governing the uniform application and use of hot wheel bearing and 
dragging equipment detectors. FRA regulates dragging equipment

A  Report on Selected Issues Presented b y  the Transportation b y  Rail o f Hazardous Materials 201



APPENDIX B:.State Hazardous M aterials Regulation: The California Example

detectors, slide detectors, and other similar protective devices when 
these devices are interconnected with a signal system. FRA. has no 
other regulations governing the application and use of hot wheel 
bearing or dragging equipment trackside detectors.

The AAR, however, has published recommended standards for 
hot wheel bearing detectors on "key routes." A key route is any track 
with a combination of 10,000 car loads or intermodal portable tank 
loads of hazardous materials, or a combination of 4,000 car loads of 
a material that meets the criteria of extremely poisonous by 
inhalation or classified as a flammable gas, an Explosive A, or an 
environmentally sensitive chemical, over a period of one year. The 
AAR recommendation suggests placement of wayside defective 
bearing detectors 40 miles apart on key routes. Major railroads are 
implementing programs having objectives that generally exceed this 
criterion.

FRA w ill continue to monitor implementation of carrier wayside 
detector programs and the performance of roller bearing-equipped 
ears. Roller bearing failures are often preceded by little  warning and 
thus cannot always be prevented through automated detection, 
regardless of the level of expenditures devoted to this purpose. 
However, FRA agrees that system analysis of risk factors such as 
population density and proximity to major waterways is desirable to 
develop appropriate strategies in this area. This is a technically 
complex undertaking that FRA will integrate into a larger examination 
of safety risks on major rail routes. FRA is also continuing to fund 
research into bearing failure modes and failure detection technology.

E nd-of-T ra in  B ra k in g  Devices: The Commission recommends 
that the Department require the use of two-way, end-of-train braking 
devices whenever trains are operating in mountain grade territory. 
This issue is included in the rulemaking on train and locomotive 
brakes discussed above.
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C ar W eighing and S h ipper Load ing  C e rtifica tio n : The
Commission recommends that the Department develop and establish 
freight car weight and shipper loading certification. The frequency of 
excessive "trailing weight" on freight trains, to the extent that the 
excessive weight contributed to the unsafe operation of the train, is 
low. With over 20 years of accident investigation history, FRA has 
not encountered compelling evidence that would justify a regulation 
on these topics. The extraordinary circumstances involved in the 
Cajon, California, accident have not recurred. The carrier introduced 
corrective measures at the accident site to guard against excessive 
weight of trains.

It is by no means clear that Federal action addressing this 
subject matter would be more effective than the market forces already 
at work between carriers and shippers. When allegations that show 
excessive weight threatening the safe operation of a train do arise, 
FRA w ill investigate the circumstances surrounding the operation 
and take appropriate action. Should the Commission acquire data 
that indicates a systemic problem, FRA would welcome the 
opportunity to review that data.

W heel B e a rin g  A ssem bly P roblem s: The Commission
recommends that the Department support continued testing by AAR 
and FRA of the relationship between defective cap screw seals and the 
"backing out" of Brenco locking bolts from wheel bearing assemblies.

The technical question regarding cap screw seals is not limited 
to bearings of a particular manufacturer. AAR discontinued the 
application of cap screw seals to roller bearings on May 1, 1988. No 
bearings manufactured or remanufactured since then would have the 
cap screw seals. Several railroads have undertaken special programs 
to remove cap seals from existing roller bearing assemblies. FRA has 
encouraged the Association of American Railroads to examine 
whether accelerated removal of roller bearing cap seals is warranted. 
The AAR now has under active consideration a program to
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accomplish this removal, and we expect a decision within the next 
few months.

A ccident R eporting  A ccuracy. The Commission recommends 
the amendment of 49 CFR Part 225 to foster greater accuracy and 
completeness in accident reporting. In 1990, FRA issued an ANPRM 
to seek public comment on the need for railroads to put into effect, 
among other things, internal management controls for reporting 
accidents and incidents to FRA. FRA is nearing completion of an 
NPRM that addresses most of the Commission's concerns.

Since issuance of the General Accounting Office's (GAO) report 
on railroad accident reporting, FRA has taken positive steps to ensure 
the accuracy of these reports by conducting regular inspections of the 
carrier's reporting processes and procedures. Furthermore, FRA 
conducted a follow-up investigation on the seven railroads identified 
by GAO as under-reporting accidents, damages, injuries, and days 
lost because of injuries. Each carrier has improved its internal 
management controls for ensuring the accuracy of the accident and 
incident reports submitted to FRA. However, structural 
improvements in the regulatory program continue to be indicated.

H ours o f S ervice A c t The Commission recommends that the 
Department propose that Congress amend the Hours of Service Act 
to account more adequately for human capacities and limitations on 
performance.

In 1991, the Department proposed legislation that would have 
repealed the Hours of Service Act and required that its provisions be 
issued as regulations. FRA would then have been empowered to 
begin development of requirements to address, in a more effective 
manner, the problems of contemporary work patterns, including 
irregular starts and the effects of disrupting biological rhythms. This 
type of statutory latitude is available in other transportation modes, 
such as aviation and commercial trucking, and it permits the DOT
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regulatory agencies to respond to changing work patterns and 
developments in scientific knowledge regarding human performance. 
Neither rail labor nor rail management supported this proposal, and 
the 102nd Congress ended without enactment of the legislation.

However, the issue is squarely before the Congress and the 
industry parties, and there is an increasing recognition that some 
kind of response is needed. The House Energy and Commerce 
Committee has requested that GAO study the issue of engine crew 
schedules, and the GAO has now issued two reports on that issue. 
The second of the GAO reports credited the railroad crew calling 
system s with good performance in providing notice of assignments. 
The report indicated mixed findings on the issue of the relationship 
between shift variability or time of day and the occurrence of train 
accidents.

FRA continues to conduct research and investigation regarding 
this matter through laboratory explorations of engineer performance 
on the simulator and through review of actual locomotive engineer 
work and rest patterns. FRA will continue to evaluate the need for 
greater flexibility to issue responsive regulations. In addition, the 
Association of American Railroads is working with the major unions 
representing operating employees to explore further the relationship 
between irregular or unpredictable hours and degraded performance. 
FRA will continue to follow the progress of that effort.
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