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Th2 National Transportation Safety Board is an independent Federal agency
dedicated w0 promoting aviation, railroad, highway, marine, p(ifeline, and
nda

hazardous materials safety. Established in 1967, the agency is mandated by the
Independent Safetly Board Act of 1974 1o investigate transportation accidents,
Jetermine the pfonable cause of accidents, issue safely recommendations, study
transporstation safety issue:, and evaluate the safety effectiveness of government
agencies involved in transportation.

The Safety Board makes public its actions and decisions through accident reports,
safety studies, special investigation reports, safety recommendations, and statistical
reviews. Copies of these documents may be purchased from the National Technical
Information Service, 5285 Port Royal Road, Springfield, Virginia 22161. Details on
available publications may he obtained by contacting:

National Transpottation Safety Board
Public Inquiries Section, RE-51

800 I'vlependence Avenue, S.W.
Washin jton, D.C. 20594
(202)382-6735
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Abstract: For this study, e‘iSafety Board conducted investigations of 45 selected
railroad accidents or incidents that occurred during a 1-year period that began in
March 1988, and reviewed reports oi its past major aicident investigations and
special studies related to the transport of hazardous materials by rail, studies
performed by other organizations, and the training on hazardous materials
provided vy some rail carriers. The safety issues discussed in the report are the
adequacy of the protection provided by some tank cars for the risks associated with
cedain products transported in these tank cars; emergency response planning for
railroad accidents involviig hazardous materials; and training of railroad personne!
in the handling of a hazardous materials emergency. Recommendations concerning
these issues were made to rail carriers, railroad industry associations, public safety
groups, and Federal agencies. N




CONTENTS

EXECUTIVE SUMMARY

INTRODUCTION

The Transport of Hazardous Materials
in the Ratlroad Industry

Occurrence of Rail Accidents/Incidents
Involving Hazardous Materials

Accidents and Incidents Investigated
by the Safety Board

Description of the Safety Study

Recent Legislation Related To
Hazardous Materials Transportation

TRANSPORT OF HAZARDOUS MATERIALS IN DOT-1131A TANK CARS
Performance of DOT-111A Tank Cars

Involved in Accidents
Action Needed

EMERGENCY RESPONSE PLANNING FOR
RAILROAD ACCIDENTS INVOLVING HAZARDOUS MATERIALS
The Need for Emergency Response Planning
Between Railroads and Communities
Drills Of Simulated Emergencies
Action Needed

RATLROAD EMPLOYEE TRAINING FOR HAZARDOUS MATERIALS EMERGENCIES
The Need for Improved Railroad Employee Training

Types of Training Provided to Railroad Employees

Federal Rulemaking Activity

CONCLUSIONS

RECOMMENDAT 10NS
Resulting From This Study

APPENDIXES
A: Size of the Hazardous Materials Seguent
Within the Railroad Industry, 1984-89
B: Volume of Hazardvus Materials
Transported by Rail, 1989
Diagrams of Tank Care and
Tank Car Specifications
Briefs of the Cases Investigated
During the Safety Study




£: Frovisions of the Hazardous Materials Transportation
Uniform Safety Act Applicable to Rail Safety . . . . . . . . . . 1ol
F: Federal Rulemaking and Safety Board Comments
Related to Docket HM-18]1 . . . . . . . . . . . . .. . ... ... 163
! G: Federal Ruleraking and Safety Board Comments
! Related to Docket HM-175A . . . . . . . . . . . .. . .. e .. 173
B: Association of American Railroads’ Recommended Railroad
Operating Practices for Transportation of Hazardous Materids . . 18]
]
5. ACROKYMS USED IN THE REPORT
!
{ AAR Association of American Rallroads
! ASLRA American Short Line Raflroad Association
i ATSF The Atchinson, Topeka & Santa Fe Railway Comnany
BN Burlington Horthern Railroad Conpany
; CFR Code of Federal Regulations
; CHEMTREC Chenical Transportation Emergency Center
CHNW Chicago, Missour{ & Western Railway Co.
CR Consolidated Rail Corporation (Conrail)
: CcSX CSX Transportation, Inc.
. DOY Department of Transportation
e | FEMA Federal Emergency Management Agency
3 FR Federal Register
k e FRA Federal Railroad Administration
. 1ACP International Association of Chiefs of folice
\ TAFC International Association of Fire Chiefs
AR | 1ALS fowa Interstate Raflroad, Ltd.
A IC i11inois Central Railroad Company
L 1CG [11inois Central Gulf Railroad Compan:
3 [SFSI International Society of Fire Service Instructors
) KCS Kansas City Southern Railway
s LA Louisfana & Arkansas Railway Company
O MRL Montana Rail Link, lac,
o MSRC MidSouth Rail Corporation
PR NLC National League of Cities
Lo NPRH Notice of Proposed Rulemaking
RS NS Nerfolk Southern Corporation
ERR | NTSB National Transportation Safety Board
AT PAL Paducah & Loutsville Railway, Inc.
T Y PTRA Port Yerminal Railroad Association
AR RP] Railway Progress Institute
e RSPA Research and Special Programs Administration
SR S6LR Seminole Gulf Raflway, Inc.
N S00 S00 Line Raflroad Company
REETE sP Southern Pacific Transportation Company
S T up Union Pacific Railroad Company
g WC Wisconsin Central Ltd.




-
.
-2 .
od)
A i, AT Yy A

.5

2.

-4
(]

B *

T T R A S P Sy &y et

P — e R LT

e v T e T

EXECUTIVE SUMMARY

The transport of hazardous materials is a rapidly growing segment of the
railtroad industry. In 1989, for example, more than 1.52 mil?ion carloads of
pofsons, chemicals, pesticides, and other hazardous materials were
transported by ratl, an increase of 66 percent over the 0.92 million
carloads transported by rai)l fn 1985. Because the volume of hazardous
materials transported by rail is high and because many of the materials, if
released, can pose a substantial danger to 1life, property, and the
environment, their transport must be made as safe as possible.

The National Transportation Safety Board has had a long-standing concern
about the safe transport of hazardous materials by rail. 1In 1978, the Safety
Board held a public hearing on tank car safety, and fn 1980, the Board
conducted a special fnvestigation on tank car performance. These activities
resulted in recommendations for improved protection on certain tank cars.
Between January 1985 and February 1988, the Safety Board {investigated
80 railroad accidents 1involving hazardous materfals, which resulted in
additional recommendations to Federal and State agencies, raflroads, 2ng

safety-retated organizations urging various actions to improve the safety of
the transport of hazardous materials by ratl.

In 1988, the Safety Board began a sifely study to datermine whether tte
recurring priblems seen in the earlier accidents were continuing. As part of
this study, the Safety B8oard conduited investigations of 45 selected
railroad accidents or incidents that occurred during a 1-year period that
began in March 1988. The Board also reviewed reports of {its past major
accident {avestigations and special studies, studies performed by other

organizations, and the training oun hazardcus materials provided by some
railroads. The study addresses needed safety improvements for the transport
¢f hazardous materials by vail.

The safety issues discussed in the study are as follows:

e The adequacy of the protection provided by some tank cars
for the risks assocfated with certain products
transported in these tank cars;

Emergency response planniny for railroad accidents
invelving hazardcus materials; and

Training of raflroad personnel 1in the handling of a
hazardous materials emergency.

As a result of the safety study, recommendations were issued to the
Research and Specfial Programs Administration and Federal Railroad
Administration of the U.S. Department of Transportation; the Association of
Amer-can Raitlroads; Class 1 ratlroads and railroad systems; Guilford
Trantportation, Inc.; MHidSouth Rail Corporation;: the American Short Line
Railvoad Association; the C(hemical Manufacturers Associatfon; tha American
Petroleun Institute; the National Fire Protection Association; the National
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League of Cities; the National Association of Counties; the International
Association of Fire Chiefs; the International Association of Chiefs of
Police, and the National Sheriffs’ Association.

The recommendations focused on the following safety concerns:

The nead to transport the more dangerous hazardous
materfals in tank cars that provide better accident
protection;

The need for railroads and communities to develop and
coordinate written emergency response plans and
procedures for handling releases of hazardeus materials;

The need for railroads to improve hazardous materials
training fcr employees; and

The need to establish methnds to evaluate a raildroad
employee’s level of knowledge of emergency procedures and
the abflity to apply such knowledge.




NATIONRAL TRANSPORTATION SAFETY B0ARD
WASHINGTON, D.C. 20594

SAFETY STUDY
TRANSPORT OF HAZARDOUS MATERIALS BY RAIL

INTRODUCT 10N

The Transport of Hazardous Materfals
in the Rallroad Industry

The transport of hazardous materials §s a rapidly growing segment of the
rajlroad 1industry. The percentage of chemicals and allfed products
transported, by tons, and the resulting revenues generated for railroad
companies have irncreased steadily since 1984 (appendix A). In 1989, for
example, more than 1.52 millfon carloads of poisons, chemicals, pesticides,
and other hazardous materials were transported by rail in about 107,000 tank
cars and in other types of containers (appendix B). This volume represents
a 66-percent increase over the 0.92 millfon carloads of hazardous materials
transported by rail in 1985 (Association of American Railroads 1990a).

There are more than 30,000 hazardous materials regulated by the U.S.
Department of Transportation (D0OT); however, 25 hazardous materials or
commodity groups account for 77 percent of the total volume transported by
ratl (see appendix E). The makeup of the shipments moving by rail varies
considerably: for example, from extremely hazardous poisons, such as
chlorine, to nonflammible but poisonous liquids, such as perchlorocthylene (a
dry-cleaning solvert, also <called tetrachlorcethylene). Although
perchloroethylene poses no acute hazards in small quantities, large releases
can pose long-term environmental threats. Because the volume of hazardous
materials {ransported ty rail is high and because many of the maturials, if
released, can pos2 a risk to )ife, property, and the environrent, their
transport must be made as safe as possible.

Occurrence of Rail Accidents/Incidents
Involving Hazardous Materials

The data system of the federal Railroad Administratioan (FRA), an agency
within the DOT, recorded 14,969 railroad accidents betweer 1985 and 198). Of
those accidents, 2,121 involved derailed or damaged cars transporting
hazardous materfals  (table 1).! In 254 of these accidents, hazardous
materials were released.

L The #RA defines o train scclident as ens event fnvolving the aovement
of roallroad on-track aquipsent thast results in a death, s reportable Injury,
or a8 reporteable flinese, or in which rallroesc property demege exceeds the
repoerting threshold. (in 1988, the threshold wys $5,200.) 1The FRA does not
define o harardovus materiatls relz2ase.




Table l.--Information from the federal Rallroad Administration related to
train accidents involving hazardous materials, 1985-89

—

[tem 1986

——

1987

1988

Numher of accidents
involving hazardous
niterials

Number of train consists
careying hazardous materials?

Number of cars in consists

Nuaber of cars containing
hazardous materials

Nusber of accidents in

which car{s) containing
hazardovs materfals was
damaged or deratled

humber of cars damaged
that contatned hozardous
materfals

Number of accCidents in
which hazardous materials
were released

Nuaber of cars that
released hazardous
materials 19

Number of accidents that
resulted in evacuation 22 32

Nember of people reported
by raflroads as evacuated 11,879 139,701

89

28

24,345

"

32

16,164

28

13,922

2,121

2,192
150,822

13,735

435

142

106,011

— p—

3 The nusber of train consists is greater than the number of accidents because some
accidents t{nvalved a collision of 2 traias,

Source: U.S. Department of Transportation, Federal Railroad Adatnistration, Office

of Safety.
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The data system of the Research and Special Programs Administration
(RSPA), another agency within the OOT, recorded 4,810 rail incidents
involving hazardous materials between 1985-89:2

Number of

Year incidents

1985 842

1986 856

1987 899

1988 1,018

1989 1,19%
The reporting criteria differ for thesé\gata bases; therefore, comparisons
cannot be made. However, both data bases show an increase in the number of
accidents/incidents involving hazardous materfals reflecting the increase in
shipments during this S-year periot (see appendix A).3

Accidents and Incidents Investigated
by the Safety Board

Although many accidents/incidents occur that involve hazardous
matertals, the consequences of most of these events are not serious.
However, because hazardous materials pose a substantial danger to public
safety 1f released, the consequences of accidents/incidents {involving
hazardous materials can be serious or catastrophic.*

The Safety Board has had a long-standing concern about the transport of
hazardous materfiais in tank cars that do not provide protection commensurate
with the risks posed by the products. In 1978, the Safety Board held an
en-banc publfc hearing (a hearing before all 5 Board meabers) at which
32 witnesses testified on tank car safety. Results of this hearing included
accelerated application of head shields, thermal protection, and top and

2 The RSPA defines o hazoardous materials incident as sny releasse of o
hazesrdous materiasl (in quantities os sasll as 1 pint).

} The data base msinteined by t(he Association of Acericsn Reilroads
(AAR), which records relesses of hazsrdous wmaterfals (such o8 lesks,
spleshes, venting froe safety relief devices on tenk cors, and reiesscs from
rell sccidentas) recorled 1,185 releosses from tenk cers in 1989 (AAR 1990e).
Nearly otl (98 percent) of the relesses resulted from loose or defectlive
fittings, ond most of the relesses finvolved swall quantities of hezardous
moterfols (uauslly less than 1006 gsllons of product). Corrosive and
flamaabla Liquids eccounted for &7 percent of the non-sccident releases.

4 Ae used In this report, an fincident refers to o relesse of hozardous
moterficle, such os o leok, thet uss not the result of an sccident,
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bottom shelf couplers® for DOT-112 and -114 tank cars that carry flammable
and/nr texic hazardous materials (NTSB 1978).% In 1980, the Safety Board
conducted a special investigation on the performance of DOT-105 tank cars
(NTSB 1980a). Since then, improvements have been made as a result of action
taken, especially in the performance of DOT specification tank cars. For
example, shelf couplers are now vequired on all DOT tank cars that transport
hazardous materials. Further, head shields and thermal protection are also
now required on most DOT-105 tank cars, as well as on DOT-112 and -114 tank
cars,

The added protection has contributed to a reduction in the frequency and
severily of faflures of these tank cars. Ffor example, a study recently
published by the Railway Progress Institute (RP1) and the Association of
American Railroads (AAR) concluded that the addition of shelf couplers and
head shields on COT-112 and -114 tank cars had reduced the probability of a
head puncture by 91 percent {RPI and AAR 1989). Other studies by the RPI and
APR conclude that therma) protection, head shields, and shelf couplers are
"clearly associated with the reduced spillage of hazardous materials in
recent years® (RPI and AAR 1990b) and thal pressure tank cars equipped with
head shields and thermal protection (DOT-105, -112, and -114) have excellent
puncture resistance (RP! and AAR 1990a).

Although DOT-11]A tank cars generally do not contain protection similar
to that on the DOT-105, -1)2, and -114 tank cars, they are, nevertheless,
used to carry hazardous materials that can pose a substantial danger to life,
property, and the environment.?” Further, because the shells of DOT-11)A tank
cars are thinner than the shells of DOT-105, -112, and -114 tank cars, the
DOT-111A tank cars are more susceptible to damage than are 00T-105, -112,
and -114 tank cars, eves when those tank cars are not protected by head
shields and thermal protection.® As a result, the tank car section of this
report focuses on the adequacy of the protection provided by DOT-111A tank
cars for the type of products they transport,

5 Dlagrans of tank cars, end informetion on tank car structure and
speciflcations are In appendix C.

6 0f the neeriy 107,000 tenk coers that transport hazardous ssterials,
104,000 (97 percent) comzrise the tollowing specificotions: POT-10% (19,700
tenk cors); -311A (62,000 toank cars); and -112/-114 (22,000 tenk cars). Kost
hatardous meterfals are transported in these specificetion tank cars.

7 The DQOT-111A taenit <cors, wtich are still being manufactured, aore
generel service, non-pressure tank cars mede of steel, nicke!, or aluminum,
Generally, O0Of-111A tenk cors are non-'nsulated, heve Lottom oullets snd
aultiple flittings, and do not have jockated tharaal protection or head
shields.

8 POT-111A tank coers have o minimum shell and head thickness of 7/164
fach; 001-10%, 112, ond -114 tenk cars have shells and heedea uith ainicunm
thitkneast =f 9.‘!':' lnc.“..
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Between January 1985 and February 13988, the Safety B8oard investt?ated
80 ratlroad accidents? (7 major'® and 73 field lnvd{tigations) tnvolving
hazardous matertals. The accidents fnvelved collisfons (between trains or a
train and a motor vehicle), derailments, and leaks from standing or stored
tank ca-s resulting in violent thermal explosions, fires, and pudlic
evacuations. The tnvestigations of these accidents revealed sevsral safety
{ssues concerning the transpart of hazardous materials, including the
adequacy of (1) the protection provided by some tank cars for the risks
associated with picducts transported in them, (2) emergency preparedness, and
(3) training of railroad personnel. As a result of the seven mzjor
fnvestigations, the Safety Board issued 38 safety recomnendations to Federal
and State agencies, raftroads, and safety-rvelated organizations urging
variou: actions to improve the safety of the transport of hazardous materials
by rail.

Description of the Safety Study

Because the Safety Board observed evidence of problens rvelated to the
adequacy of O0OT-111A tank cars for the shipment of certain hazardous
materfals, emergency response planning for railvead accidents involving
hazardous materials, and the training ot railroad employees in the handling
of a hazardous matertals emergency, the Safety Board began a safety study, in
1988, on the transport of hazardous materials by rail. The purpose of the
study was to delermine whether the recurring problems seen in the earlier
accidents were continuing, and {if so, to identify remediil actions and to
fssue safety recommendations requesting remedial action.

As a part of the study, the Safety Board conducted investigations of
45 selected ratlroad accidents or incidents that occurred in a l-year
perfod, March 1988 through Fabruary 1989; these accidents involved trains
transporting hazardous materials and standing cars containing hazardous
materials. The Board also reviewed reports of its past major accident
tnvestigations and specia) studies, studies performed by other organizations,
and the training on hazardous materials provided by sowe railroads.

During the 1-year period, the Safety Board investigated the accidents
and incidents (a) for which it received notification from the 00T National
Response Ccnter, and (b) that occurred fn a location that enabled Safety
2oard investigators to respond in time to collect data ihat were perishable.

Y 1re sccidenta genetally were rallroesd sccidents as JSefined {n 49 CFR
part 8401 Any collision, dereitmant, or explosfon involving reflroad treing,
tocomotives, end cars; or eny sther loss-causing event fnvolving the
cperation of such rollroad equipnent that rosults In s fatality to o
passanger or smployee, Or the emergency evecustion of persons,

10 the severity ot somo sccidents 1s svech that the Safety Board conducts
comprehensive tnvestigstions that resvult {n vore detaifled {tf{ormattion then (s
collected from the investigetions of Lless severe actcidents, These more
conprehenaive investigstions sre csiled mpjor ‘nvestigetions,
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forty-five accidents/incidents were: {investigated; the samole is not
statistically representative of hazardous materials accidents or incidents.!
Table 2 1ists the locations and dates of the accidents and incidents. Three
of the events were sever2 enough to result in major fnvestigations (see
footnote 10); consequently, more ditafled information is available regarding
those three eveats: Altcona, Jowa; Helena, Montana: and Akron, Ohio. For
each of ihe 45 accidents/incidents (hereinafter catled cases), th: Safety
B8oard determined those ractors that efther cauted or contributed to the
event. (Brief reports of the 45 cases are in appendix D.)

The 45 c2ses, which involved 149 tank cars, were of the following
types:

Iype Humber
Derailment!? 31
Collision:

Between trains'? 2
Rajlroad/highway gqrade crossing |
Releases of hazardous materials
from standing or stored cars'? u
Total 45

Y1 saa eccident dats for the perfod March V988 through Ffebruary V98¢
indicate that coallrcead coarrlers reported &89 rccidents (uvolving hszearJous
asterfals, 5C of wiizh (with and without avacustions) fnvolved releas. s of
hotsrdous materials., Of the 50 sccldents {involving releases, 20 (40 parcent)
vere smong the 45 casos finvestigoted by the Ssfety 8oeard during the 1-yesr
period. Also of the 50 accidents reported to the fRA, 22 acclidents Involved
both o relesse of hazerdous asterltals and subsequent evacuastion; 18 (82
perecent} of these accidents were smong the Soafety Boscd’s 33 coneo that had
evacustions.

12 Evecustions uwere tonducted in 33 of the 45 coses: sfter 28 of the
dersttments, 2 of the cotlisions, end 3 of the relesces from standing tank
cars. Nezardous asterfasts were not reledsed in sll 33 ceses; however,
svactustions were orcdered becoust Locot emergencty response personnel perceilved
that there uas & threst of the retlecse of product. (Of the 33 coses wuith
evacustions, retesses of harsrdous nmsteriosls occurred n 5. 0of the 12
coases without evacustions, releasses occurred in 11.)
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Table 2.--location and date of the accidents/incidents

investigated b, the National Transportation Safety Board
during fts safety study on the trinsport of hazardous
miterfals by rafl, March 1988 to February 1989

NTSB
fvent Dite of accident
nupber Location of accident accidzat Raflroad number
3 Claude, X 03704/88 6N FINSSFRZ1)
2 Punta Gorda, FL n3/10/88 SGLR ATL88FRZ13
3 Pasco, WA 04/08/88 BN CHI&BFRZ17?
4 Jeffersonville, IN 04/26/88 (R CHI8BFRZ18
s ¥ilmingtor, CA 04/27/88 UP LAX88FRZ10
6 Roodhcuse, IL 05/03/88 CMNW CHI88FAR220
? Cenver, €O 05/04/88 UP DENS8FRZI]
8 Gulfpart, MS 05/07/88 MSR(C ATLESFRILS
9 Sheridan, Hi 05/14/88 NC (HI88FR222
10 Las Yegas, WY 05/23/88 up LAXS88FRZI2
11 Columbus, OH 06/11/88 CSX ATLBBFRZ1S
12 Crofton, KY 06/22/88 (SX ATLB8FRZ19
13 feer Park, X 07/22/88 PIRA FTHEBFRZ 23
14 farnum, Xkt 07/22/88 BN DENBSFR21?
15 Vhite 8luff, TN 07/24/88 (SX FTNB8FR224
16 Altoona, 1A 07/30/88 1AIS NCASBMRZ06
17 Usbarger, TX 07/30/88 ATSf f TWBBFRZ25
i8 Ohiopyle, PA ¢8/01/88 (SX FINBBFR226
15 Brazoria, TX 1}8/02/88 UP FINGBFRZ27
20 Loudonville, OH 08/04/88 (R LAXBBFRZ1S
21 flsberry, MO 08/06/88 BN FTIWaBFR228
22 Elberton, GA 08/08/88 <X ATLBBFR220
23 flm Grove Wl 08/106/88 500 CHISBFRZ27
24 Athens, GA 08/13/88 (CSX ATL8BFRZ2]
2% Meaphis, TN 08/18/839 IC ATLBBFR722
26 Jacksonville, FL 09/15/88  (SX ATL88FRZ23
27 Samit, IL 09/25/88 IC CHIBBFRI29
28 Rireyville, KY 10713/88 PAL ATLBIFRZ02
29 Eagsiey, SC 10/16/88 NS ATL89FR203
30 Peari, 1L 10/26/88 CHNV CHIBIFRZIOS
3t Morganra, LA 10/26/88 LA FTW89FRZ01
32 Newcastle, (A 11/02/08 SP LAX89FR202
n Lyndon Stotion, MWl 11/09,/88 SO0 CHI89FR206
34 Bangor, Al 11/19/88 (SX ATLBIFRZO5
35 Lanagan, KO 11/720/88 KCS CHIB9FRZ0?
36 Fruttvale, TX 11/25/88 Up FTHE9FRZO4
37 Palmyra, KO 11/29/88 8N CHIS9FRZ08
18 Edison, NJ 12/09/88 (R NYC89FR203
39 Flagstaff, Al 12/14/88  ATSF LAXBIFRZOS
40 Bonners Ferry, 1D 01/28/89 Up LAXB9FRZII
{1 Helena, MY 02/02/89 HMRL DCASSMRIO]
42 Kansas City, KS 02/02/89  ATSF CHIBIrR2Y]
43 Manteca, CA 02/20/89 SP LAXBIFRZ1S
44 Bordulac, ND 02/20/89 500 CiB189FRZ214
45 Akron, OH 02/26/89 CSX DCABIM2004




Of the 45 cases, 35 cases (78 percent) insolved Class | railroads:'?

Number of

Railroad __cases

Class | Railroads:
CSX Transportation, Inc.
Unfon Pacific Railroad Company
Burlington Northern Railroad Company
Atchinson, Topeka & Santa Fe Railway Company
Consolidated Rail Corporation {Conrail)
Soo Line Railroad Ccwpany
I11inois Central Railroad Company
Southern Pacific Transportation Company
Kansas City Southern Railway
Norfolk Southern Corporation

e P P W W WO WO

Other Classes:
Chicago, Missouri & Western Raflway Company
lowa Interstate Railroad, Ltd.
toufsiana & Arkansas Railway Company
MidSouth Rail Corporation
Montana Rafl Link, Inc.
Paducah & Loutsville Railway, Inc.
Port Terminal Raflroad Association
Seminole Gulf Raflway, Inc.
Wisconsin Central Ltd.

Total

3 The Interstate Commerce Comaission cdefines Class 1 raflroeads based on
the corcier’s annual operating revenue for each yesr; there sre 16 Class |
ratlroads., ALl other rallrosds are defined by the AAR as one of tuo typas:
regionel or tocal reflreoad.
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The 45 cases occurred 1. 25 States; 20 of the 45 cases (44 percent) occurred
in 6 States: Texas, California, Il1linois, Missouri, Ohio, and Wisconsin:

Numbeyr of
State _cases .

Texas

California

IN4nols

Missouri

Ohio

Nisconsin

Florida

Georgla

Kentucky

Tennessee

Other States (Alabama, Arizona, Colorado,
ldaho, lowa, Indiana, Kansas, Louisiana,
Mississippt, Montasa, North Dakota,
Nebraska, Hevada, New Jerser. Pennsylvania,
South Carolina, Washington'®)

NN WWWW WO

Total

Evacuatfons were conducted ¥n 33 of the 45 cises. The estimated number
of persons evacuated by accident location :ollows:

Estimated number

Location of accident of parsons evacuated

Crofton, Kentucky 4,000
Helena, Montana 3,500
Akron, Ohio 1,785
Altoona, lowa 1,500
Bangor, Alal n: 1,000
Roodhouse, :ilinois 1,000
Elsberry, Missourt 600
Flagstaff, Arizona 500
Bonners Ferry, Idzho 500
Jacksonville, Florida 4CO
Punta Gorda, Florida 300
Gulfport, Mississippi 300
Elberton, Georgia 300
Elm Grove, Wisconsin 300
Morganza, Louisiana 300
Newcastle, California 300
Ohfopyle, Pennsylvania 200

14 Each of thaese States had one ec:ident.




Manteca, California

Easlay, South Carolina

Bordulac, North Dakota

B:azoria, Texas

rruitvale, Texas

Rineyville, Kentucky

Skertidan, Wisconsin

Sumait, I1linois

Loudonville, Ohio

Lanagan, Missourt

Edison, New Jersey

Other locations (Umbarger, Texas;
Meaphis, Tennessee; White Bluff,
Tennessee; Lyndon Station,
Wisconsin; Athens, Georgia'$)

Tota)

Recent Legistution Related To
Hazardous Materials Transportation

Improvements in the transportation of hazardous materials have recently
beon prompted by Congressional and Federa) regulatory action. The Hazardous
Haterials Transportation Uniform Safety Act (Public Law 101-615, signed into
law in November 1990) is a comprehensive amendment and expansion of the
Hazardous Materiais Transportation Act. Major provisions of the new Act

address tank car design and emergency response training. A summary of those
provisions that are applicable to rai) safety are described in appendix E.

Federal regulatory actions related to the safety {issues addressed in
this safety study are discussed in subsequent sections of the report.

15 gach tocatlion had feuer than 10 persons evscuataed.
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TRANSPORT OF HAZARDOUS MATERIALS IN DOT-111A TANK CARS

Parformance of 00T-111A Tank Cars
Involved In Accidents

The decisiun to transport a hazardous material in a selected tank car is
complex and is based on many factors, including, but not limited to, volume
capacity and availability of tank cars, cost of shipping, location of
outlets, wright vrestrictions, and specialized requirements (such as
maintaining the purity of the products). The inadequacy of the protection
provided by 0DOT-111A tank cars for certain dangerous products has been
evident for many years in accidents investigated by the Safety Board. Some
of the problems zre fllustrated by accidents that occurred at Llivingston,
Louisiana; Denver, Coloraco; and Jackson, South Carolina.

Livingston, Louisfana. On September 28, 1982, 36 tank cars in an
INlinots Central Gulf F-1lroad freight train deratled in Livingston,
Louisfana (NYSB 1983}. 0f . .e derailed cars, 5 contained flammable petroleum
products and 29 contained various hazardous materials or toxic chemicals, A
total of 20 tank cars leaked, were punctured, or otherwise breached in the
derailment; 17 were DOT-111A tank ~ars. Fires broke out in the wreckage, and
smoke and toxic gases were released into the atmosphere. Thermally-induced
explosions occurred in two DOT-105 tank cars that had not been punctured.
About 3,000 persons within a S5-mile radius of the accident site were
evacuated for up to 2 weeks, and 19 residences and other buildings were
destroyed or severely damaged. More than 14,000 gallons of
percliloroethylene, released from a DOT-111A tank car, were absorbed into the
ground and required extensive excavation of contaminated soil. The accident
resulted in a long-term closure of the railroad line and an adjacent highway.
Property damage was estimated at more than $20 million.

Denver, Colorado. On April 3, 1983, the tank head of a DOT-111A tank
car was punctured when freight cars were being switched in a Denver and Rio
Grande Western Raflroad Company rail yard at Denver, Colorado. Fuming nftric
acid escaped from the car, ignited small fires involving the railroad track
crossties, and formed a vapor cloud that dispersed over the area. About
9,000 persons were evacuated from the area, 34 persons sustained injuries,
and property damage was estimated at $341,000.

The Safety Board’s investigation concluded that the fuming nitric acid
would not have been released had the tank car been better protected (for
example, with head shields) (NTSB 1985a).

Jackson, South Carolina. On February 23, 1985, a Seaboard System
Railroad fret?ht train derafled at Jacksen, South Carolina. Of the 27 cars

that derafled, 8 were tank cars--all of which were DOT-111A tank cars
containing cyclohexane (a volatile flammable Viquid). The heads of rive of
the eight tank cars were penetrated; none of the eight tank cars had head
shield protection. Cyciohexane was subsequently released and ft ignited
immediately. Residents within a 1l-mile radius of the accident site were

. w‘ _!Mﬂmmn‘qw'ﬁ.u“ T AL aE B i h g irma o et e . s
- s ” it - Y .
» . . . . s ool ot . i . ; ! T -
. Coe e , . Lo ) H . , F
IR 4 - i . R - P, -




evacuated; damage was estimated at $1.3 mfllion. No fatalities or injuriss
resulted from the accident.

The Safety Board’'s finvestigaticn concluded that the volatile hazardous
materfals would not have been released or ignited had the derailed DOT-111A
tank cars been better equipped (NTSB 1985b).

The release of products from the DOT-111A tank cars observed by the
Safety Board in the investigations of these accidents were alsc found in the
45 cases investigated by the Safety Board from March 1988 through February
1989. ~These 45 cases involved 149 tank cars: 84 cars (57 percent) were
OOT-111A tank cars, 32 cars (21 percent) were DOT-105 tank cars, 29 cars
(19 percent) were DOT-112/114 tank cars, and 4 cars (3 percent) were other
specifications.

Of the 61 DOT-105, -112, and -114 tank cars fnvolved, 14 tank cars
(23 percent) released products: 11 leaked (18 percent), and 3 ignited or
exploded (5 percent). The products were released as a result of heag
punctures or failures in two of tne tank cars and shell punctures or failures
in five (a total of 11 percent).

Of the 84 DOT-111A tank cars involved, 46 tank cars (54 percent)
released product: 31 leaked (37 percent), and 15 ignited or exploded
(18 percent) (table 3). The products were released as a result of head
punctures or fallures in 5 of these tank cars, and shell punctures or
fatlures in 13 (a total of 22 percent).'®

These data indicate that 23 percent of the DOT-105, -112 and -114 tank
cars {rvolved in the 45 cases released product whereas 54 percent of the
DOT-111A tank cars veleased product. Further, the rate at which the DOT-11}A
tank cars experienced head or shell puncture or failure was also double that
of the DOT-105, -112 and -1)4 tank cars. Although the accidents were not
selected on a basis such that they are statistically representative of
hazardous materials accidents, the rate of failure of the DOI-111A tank cars
(double that of the non-DOT-111A cars) strongly suggests that DOT-111A tank
cars do not provide as much protection for their products in accidents as do
the DOT-105, -112, and -114 tank cars.

16 One of the tank csrs that exploded wss involved in the 1989 accident
in Nelene, AMontsnas. In Its fnvestigetion of the acclident, the Safety Board
concluded that the tankt car was probebly punctured during the aceldent
sequence, but the tlocotion(s) of the puncture(s) could aot be determined.
Atthough that tank car has been counted as t of the 15 that fSgnited or
exploded, ft has not been Included as ' of the $ with hoad punctures or
foitures, or as 1 of the 13 with shell punctures or fallures.
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Table 3.--Type of taak car (allyre
actdrets/inc idents 1avestigated March 1933 to tebruary i989 durirg Lhe safely study, and Nagirdous materialy
refersed, by locilion and type of accident

in O00Y-111A cark cars

13

inat reluarned

hatardous asterlals

tn Lhe

e ——— —

(veat
b r

——

Locatioa of arcidert

Type of
accicent

00T tamt car

specifiation

Trae of tank
car faiture

Hazarcous salerial releasea

Q

Piice, dA

Jefferronviltle, (M

Roochruse, I
Las Vegas, NV
Coluwdus, OH
Crofton, XY

Dcer Park, 11
Vhite Bl fF, TN
Altcena, LA

graroriy, 1A

Lorfonyille, 04

Elbertoa, 6A

MTM'. 1],]
Jacksoaville, Fi

Samit, Il
Rineyville, XY

faslay, SC

Paarl, IL
Morganza, LA
Newcastle, €A

tyadoa $tatton, VI

Banger, AL

Paleyra, MO
Halena, NT

Xansas City, K$

——

Oeratlaeat

Starding car
Deratlnert
Standing car
Derailoent
ODerailoent

Starding cav
Oeratlment
follisicn

Derailecat

Ceratiment

Deratipent

Standieg car
Ceralleent
Cerailoeat
Deriilment

Deratimnt

Deratlesdnt
oratinent
Leratlisent
Derallnest
Oerallpent

Standing car
(ol'\u:’m

Standig car

111A10003
1A
FEIATOM)
LY LHT
113A100w;
L1TALOOV?
114100
HIALONM]

111A1 (Ve
111A100¥)
1HIATCY)

111A100%]
11 Ao

11:A100¥1
VHIALOCW)

HIAION])
HIAI00W!
111A100v]
FRIX100¥)
1Al

111A4w1
111AGCHY
111AL0)
1760w
HIAI
1ALV
HIALOOWS
HH1ATO0W)
H1ALON]
THIASOALYY
1TA1004]
1HAL10041
1AM
1H1A10C0]
J1IA1004)
J11A10041
FIAEONY
11110001
111A10M)
JHAYON?
HIALGN]
1L 1ASN)
H1AGW]

1HIAGOM W2
LITASOAL YD
H1AGQALYE

leated
Teaked
leaaed
Yeaked
leaked
Tested
teaked

fittirg faraqe,
Fitting fanage,
Sheld pusclure,
Fitting damage,
Fitting daxage,
Filting dimage,
Fitting camage,
Hitting dinage,
leaked, Ignited
[apltoded, rocketed
Shel) purctyre, leaked
Fitling Camage,
leaked, i¢nites
fitting Comige,
leaked, igaited
rel) puecture,
leaked, ignized
fnploded, rochted
$hel) fatlurc,
leaked, ignited
Shell fallgre,
1eaked, ignfted
Skell fallyre,
leaked, ignited
Heid pumciyre,
teaked, igaited
hell fatture, leaked
(gaited, rocteted
1hel) gerired,
leaked, {4nited
Miad puncture, lesked
Fitting dasage, lesked
Fitting famage, leated
FE-ting darvge. leaked
Heid punclure, leaced
Fitting dasage, teaked
Head fallure, Teated
Fit-tng dasage, ledied
Fitling damige, leaked
Fitling damade, letled
Shell puncture, lested
fitt ng damage, leated
Shell puncture, Yeiked
fitting demige. leaked
Flttig damage, leshed
Fitting disage, leaked
hell pun:ture, Teaked
$hell puaitare, leaked
Shell punitare, leated
Fittin} damage, leaked
e jusctare, leaked
Overpressure, feaked
Heyd pancture,
Teaked, fgnited
Vilve Inted, 1mited
Exploded, rochet
Fitting Camage, lested

Sodium calarate
Sodiva hydronide
Sodium hydr side
Acetic actd
Sulfaric acid
Sulforic ach
To'vere
Phosphorvs

%athy! oel? acrytate
Petrolewr sulfite waste
(try? 2'codl

Ethy! alcohol
Acetr dehyde

Aceta'dehyde
Acetaidehyde

Acetaldehyde
Acetaldehyde
Acelaldehyde
Hesamethylene dlamine
Octanol

Kvlece

Iylene

kylene

Kylene

kyleoe

Ferrit ¢hloride
Ruriatic acid
fotassive hyfroxide
Maspharic teid
Acetic nid
$odiwm dydronide
Hydrochloric acld
$odiue Vydronide
$odim bydroxide
Sodius bydroxide
Isopropinol
Toluene dissocysnate
€thyl 2lcohrl
CardoVic acd
Sulferic acid
Diethylene glycol
Sulfuric acid

Isoprops! alcohal/acetone?

Hydrogea peroxide
H)1rm|rtui¢-a
Acetis anhydride

e o -

3 The Mazirdous saterials were 1a dual tanks.

® Ihe Intuuzatim of this aceident concluded that thls tank car was pobadly punctured during the collisior

and deriilpen

but the location(s) of the puncture(s) tould not te cetirmined.
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The 46 DOT-111A tank cars that released hazardous materials were
transporting 24 different products, 12 of which (a) could cause sertious
injury, teoporary or tong-tern, from brief exposure 2ven when medical
attentfon fs promptly given; and/or (b) are highly flammable at ambient
temperature conditions.

The RPI and AAR, in their 1990 study that analyzed the performance of
the DOT-111A tarnk cars and other tank cars (RPI and AAR 1390a), reported a
greater incidence of head and shell punctures tn DOT-113A (insulated and
non-insulated), DOT-112A/114A, and aluminum tank cars (fig. 1)--none of which
Rave the fsproved tank head resistance protection ard/or thermal protection
¢s required for the D0T-112S, J, and T tank cars, the DOT-114S, J, and T tank
cars, and for the DOT-]05S, J, and T tank cars (see footnote 5). The
inctdence of hea¢ and thell punctures in tank cars damaged in accidents to
the total number of tank cars damaged in accidents during a 22-year period
(1965-86) is also shown in figure 1.

The DOT-111A tank cars often have been unable to withstand the forces of
an accident, even when the train was traveling at slow speeds. The poor
performance of 00T-111A tank cars documented in the RPI-AAR study fis
consistent with the poor performante of DOT-111A tank cars f{nvolved in
accidents/ircidents investigated by the Safety Board.

Safety risks posed by the release of hazardous materials from DOT-111A
tank cars are well 1llustrated by 3 of the 45 cases: Brazorfa, Texas;
t1dberton, Geor?ia; and iHelena, Montara, Although the fnvestigations could
not conclusively tdeatify the mechanfsm that caused the tank damage, the
Safety Board remains concerned that some of the more dangerous materfals,
such as those released fn these accidents, continue to be transported in tank
cars with less protection than i§s needed.

Brazor{a, Texas. On August 2, 1988, a Unfon Pacific Raflroad Company
freight train deratled near Brazorfa, Texas. There were 13 tank cars in the
train, contatning varioys hazardous materfals. During the derailment, five
DOT-111A tank cars contalning acetaldehyde (a flammable 1iquid that easily
ignites and can polymerize! ) were severely damaged and released about
133,000 gallons of product. A large fire ignited, and a sixth DOT-111A tank
car loaded with 30,000 gallons of acetaldehyde exploded. The explosive force
rocketed the tank head from the tank car into an open field about 700 feet
from the deratiment. The fire scorched vegetation up to 900 feet from the
acctdent site.  About 70 persons were evacuated from a 1-mile area, and
4 persons were treated for minor eye and skin irritations and then released
from a local hospital. of tha six DOT-111A tank cars involved in this

”A meterfol thot can polymeriza Is one §n which, wunder certabn
conditions, s cheatcpl resction con occur sueh that twoe or amore sasllt
molecules combine to forn larger molscules that c¢ontatn reposting structurgl
units of the orfgingt molecule, often retessing heet In the procesrs.,
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Figure 1. --Incidence of head and shell punctures to total number
of tank cars damaged in accidents, 1965-86. (Source: Railway
Progress Institute and Association of American Railreads
1990a.)
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accident, one had a tenk head puncture, one had a shell puncture, three had
shell tears, and one exploded. Had the acetaldehyde been transported in tank
cars xith better protection, such as head shields or thermatl protection, the
product might not have baen released.

Elberton, Georgia. On August 8, 1983, 61 cars fron a CSX
Transportation, Inc. (CSX) freight train derailed near flberton, Georgia.
Five DOT-11]A tank cars vontaining xylere {a flammabic 1iquid)} and one
00T-111A tank car containing ferric chloride solution (3 corrosive) were
damaged and released product. Aithough no fire resulted from the accident,
23 porsons were treated for chemical exposure then released from a local
hospital, and 2 persons with nore serfous exposure were admitted for
observation. Also as a result of the accident, 300 persons were evacuated
from a 3-mile area, and the ground water and portfons of a Yake 1/2 nile from
the accident site were contaminated. Environmental damage was estimated at
$3 million. Of tha six DOT-111A tank cars involved in this accident, one had
i tank head puncture, ore had a shell puncture, and four had damage to
fittings. The DOT-111A tank cars provided inadequate protection for the
xylene in this accident.

Helena, Montana. In the February 2, 1989, accident at Helena, Montana,
two aluminum DOT-111A tank cars containing hydrogen peroxide {a strong
oxidizer) and one steel DOT-111A tank car containing acetone and isopropy!
alcohol (in dual compartments) were severely damaged and released their
products. Fire and explosions resulted, dispecsing fragments of one of the
aluminun tank cars as far away 3s 1/2 mile. About 3,500 persons were
gvacu:ted, 2 persons were injured, and damage and cost of cleianup exceeded

6 million,

The Safety Board’s investigaticn determined that the steel COT-111A tank
car sustained a head puncture; the investigatfon also concluded that one of
the aluminum DOT-111A tank cars probably was punctured during the collis‘on
and derailment, but the disintegraticn of the tank car from the explosion
precluded an exact determination of the number and locations of the
punctures. Because of its past concern about the transport of hazardous
materfals that pose severe threats to public safety in tank cars that do nct
have puncture vesistant protection, such as head :hields, the Safety Board
refterated to the RSPA, AAR, and FRA safety rccommendations that called for
a testing and evaluation program to develop head shield protection for the
aluminum tank cars and requirements for the installation of the head shield.
The recommendatfons (R-85-61, R-85-63, :nd R-85-64, originally issued as a
result of the 1983 accident involving fuming nitric acid at Denver), were
refterated because testing being done by the FRA, in response to the
recommendations, and rulemaking action tc implement tank car head puncture
protection had not been completed. Sifety Recommendations R-85-61 ard -64 to
the RSPA and FRA, respectively, remain classified as “Open--Acceptable
Response® fendin? fssuance by the RSPA of a final rule from Docket HM-175A,
Specifications for Tank Car Tanks (discussed fin appendix G). Safety
Recommendation R-85-63 to the AAR s «classified as "Open--Acceptable
Response® pending issuance of rar interchange rules requiring head shields
for aluminum tank cars.
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In its report on the Helena accident, the Safety Board also expressed
concern regarding the methods that have been used by the DOT agencies to
evaluate the performance of tank cars carrying hazardous materials becaiuse
the methods used have been the basis for determining the safety standards of
tank cars and, thereby, the protection provided to hazardous materials {NISB
1989). The changes made by the RSPA between 1977 and 1989, 1irn the
regulations that provided protection to hazardous materials by tank cars,
primarily were made in response to specific safety problems identified
through the investigations of individual tank car accidents. The Safety
Board belfeves that the DOT should establish safety standards based on a
safety analvsis that considers the severity of the danger to public safety
posed by the release of hazardous materials and that identifies the level of
protection necessary to provide an acceptable level of risk. As a result of
the Helena accident, the Safety 8oard 1{ssued the following safety
recommendation to the RSPA:

R-§9-80

Evaluate present safety standards for tank cars transporting
hazardous materials by using safety analysis methods to identify
the unacceptable levels of risk and the degree of risk from the
release of a hazardous material, then modify existing regulations
to achieve an acceptable level of safety for each product/tank car
combination.

0n June 13, 1990, the O0OT replied that a working growo, comprising
representatives of the RSPA and the FRA, has developed a course of action to
address the Safety Board’'s concerns: a safety analysis will be inftiated
using “deterministic risk analysis methods® to classify hign-risk materials
and to analyze postaccident histories. VUpon completion of the effort, the
RSPA and the FRA will review the results of the analysis to determine if
rulemaking action is necessary to shift the transport of hazardous materials
to improved tank cars. Based on the response from the DOT, th: Safety Board
classified Safety Recommendation R-89-80 as “"Open--Acceptable Response.” The
need for evaluating present safety standards for tank cars that transport
hazardous materials is so important that the Safety Board has placed Safety
Recommendation R-89-80 to the DOT on i{ts “Most Wanted® 1list .f safety
improvements.t®

While the Safety Board is extremely concerned about the level of
protection that is provided by tank cars that transport materials that are
potentially hazardous to human 1ife and property, the Board i1s also concerned
about the level of protection provided to the hazardous materials that can
harm the environment. The potential harm to humans through deletericus
effects on the environmeat 1s {llustrated by the accidents in Livingston,

18 1n October 199C. the 3efety Boerd sdopted o prograa to identify the
"Host Vanted® safety ltmproveaents. The purpose of the Safety Soecd’s *"Most
Vented® tist, which is drewn up from scfety recommendstions previously
fssued, s to bring speciasl eaphasis to the sefety fssues the Bosrd decas
most criticel.




Louisiana (finvolving perchloroethylene, 1982); Jackson, South Carolira
{involving cyclohexane, 198%); and Elberton, Georgia (involving xylene,
1988} . According to the AAR, the railroad industry has recognized this issue
and, in conjunction vith the chenical and tank car industrfies, is developing
a "quantitative risk assessment methodology- that iacornorates chemical
risks to the environment as well as other risks. The industries have also
developed a list of hazardous materials that, because of their potential to
contaminate scil and ground water, would be candidates for early action for
inproved packaging. Perchlorsethylene, cyclohexane, and xylene are included
in the list; however, action for improved packaging has not beven inftiated.
Further, tne U.S. Environmenta) Protection Agency has identified
perchloroethylene and xylene as being amon? the hazardous materfals most
1ikely to cause a serious threat to human hecalth and has banned land disposal
of naterials contaninated with perchloroethylene, xylene, and cyclohexane.!®
Because the releasc of hazardous materials can also threaten health through
contamination of the environment, the Safety Boani urges the DOT to consider
environmental hazards when conducting its deterministic risk analysis.

Action Needed

The Safety Board 1{s concerned that dingerous materials are being
transported in tank cars without puncture protection, thermal protection,
and/or the benefit of thicker shells. The July 22, 1989, derailment of a CSX
freight train near Freeland, Michigan, is yet another example of the
importance of transporting hazardous materials in tank cars with adequate
protection. Six of the tank cars involved in the derailment contaired
hazardous materials: styrene monomer, acrylic acid, and acrylonitrile (all
of which can polymerize and become explosive), petroleum naptha (a flammable
l1iquid), and chlorosilane compounds (a flammable and corrosive liquid).
Three of the six tank cars released their products: acrylic acid and
chlorosilane compounds {(fvom a DOT-111A and a DOT-105, respectively, that
sustained head punctures), and petroleum naptha (from a DOT-11]1A that
sustained a sfide puncture). The products released from the tank cars
ignited, and the fire burned for several days; the mixture of chlorosilanes
was especially difficult to extinguish once ft ignited. The accident
resulted in the evacuation of about 1,000 residenis for : days; 11 persons
were treated for injuries.

None of the six tank cars was equipped with a head shield, nor were the
tank cars required by safety regulaticns to be equipped with head shieids to
transport these products, [Nevertheless, except for the petroleum naptha,
most of the materfals posed multiple hazards. At the time this report was
written, the report on the Ffreeland accident had not been adopted by the
Safety Board; therefere, no conclusions can be drawn. However, the Freeland
accident 11lustrates that hazargous materials are still being transported in
DOT-111A tank cars with protection that is inadequate for the dangers posed
to the public by the materials.

19 g2 en 12866-1287¢ (1987), S3 SR 41280-41285 (1988), and 640 CFR
268.35(a).
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Rulemaking activity for tank cars §s currently underway by the RSPA:
Performance-Oriented Packaging Standards (Docket HM-181, discussed in
appendix F), and Specifications for Tank Car Tanks (Docket HM-175A, discussed
in appendix G). Both rulenaking actions address the protection needed for
some hazardous aaterials now being transported in DOT-11]A tank cars.
Additional rulemaking will probably be needed after the DOV compietes its
deterainistic risk analysis (in response to Safety Recommendation R-09-80).
However, the Safety Board is concerned that it may take several years unti)
final rules are {ssued as a result of Docket HM-175A and even longer unti)
final rules are fssued in response to Safety Recommendation R-8Y-80. Thus,
the Safety Board is concerned that, in the interim, many hazardous materiails
that pose severe threats to public safety will continue to be transported in
tank cars with inadequate protection.

Following 1{ts investigation of the 1935 derailment at Jackson, South
Carolina, the Safety Board issued Safety Recommendation R-85-105 to the RSPA
to requive *hat all tank car shipments of hazardous wmaterials with an
isolation radwus of 1/2 mile or more, as recommended by the U.S. Department
of Transportation Emergency Response Guidebook, be transported in tank cars
equipped with head shield or full tank head protection (NTSB 1985b).
However, in its 1980 reply to the safety recomnendation, the RSPA pointed out
that head protection might be beneficial for tank cars carrying a broader
class of hatardous materials. Ffurther, the RSPA staff has also indfcated to
the Safety Boaro that many products listed in the DOT Emergency Response
Guidebook as requiring a 1/2-mile evacuation radius do not really require
greater protection than that provided by DOT-1)1A tank cars. In its latest
reply, duted April 1990, the RSPA indicated tha: advanced notice of proposed
rulersaking (Oocket HM-i75A) addresses head shield protection for nex and
existing tank cars that are used to transport critical hazardous materials
such as flammable gases, certain non-flammable gases, reactive materials, and
materfals that are poisonous by inhalatfon. (These products currently may be
transported in DOT-111A tank cars.) The RSPA indicates that 1t expects to
issue a Notice of Proposed Rulemaking for Gocket HM-175A, in the summer 193].
Safety Recommendation R-85-105 is currently classified as "Jpen--Acceptable
Response.”

The Safety Board recognizes there is some merit in RSPA’s position that
use of the 1/2-mile-radius criteria (per the DOT Ewergency Response
Guidebook) may not be the most appropriate means to determire which hazardous
paterizls nced to be provided full head <hield and thermal protection. The
Safety Board believes that fulfilling the intent of Safety Recommendation
R-89-80, which asks that the RSPA conduct a safety analysis, is the most
appropriate way to determine how to properly protect hazardous materials for
sinipment by vat) tank cars.

However, because of the substantial amount of time that will be required
to fulfill the intent of Safety Recommendation R-89-80, the Safety Board
believes that immediate action {is needed to identify the most haraful
materials (those that pose the greatest consequences) and to have these
materfais transported {in stronger tank cars that are protected by head
shields and thermal jackets. The RSPA believes, and the Safety Board agrees,
that 13ing the 1/2-mile-radius criterfa in the DOT Emergency Response
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Guidebook s not the most appropriate method to determine the products that
require greater protection than 1{s woprovided by OOT-111A tank cars.
Therefore, the Safety Board classifies R-85-105 as “"Closed--Acceptable
Action/Superseded” by Safety Recommendation R-91-11, and urges the RSPA, in
cooperation with the FRA, AAR, Chemical Manufacturers Assoctation, the
American Peiroleum Institute, and the Natiuna) Ffire Protection Association,
to establish a working group to expeditiously fmprove the packaging of the
mo1 & dangerous products {such as those that are highly flammable or toxic, or
pose a health hazard through contamination of the environment) by (a)
developing a 1ist of hazardous materfals that should be transported only in
pressure tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the 1listed
hazardous materials in tank cars that provide adequate protectfon. Companion
recommendations are being issued to the FRA (R-91-12), the AAR (R-3.-14), the
Chemical Manufactuvers Assocfatfon (R-91-19}), the American Petroleum
Institute (R-91-20), and the National Fire Protection Associatfon (R-91-21).

Another i{ssue of concern to the Safety Board is damage to tank car
fittings. Of the 84 DOT-111A tank cars involved in the 45 cases investigated
during the study, 22 (26 ?ercent) sustained fitting damage (see table 3).
Damage occurred at many different locations, including, but not limited to,
top and/or bottom nozzle outlets, manway covers, i{nductfon pipe, and
measuring stick aperture. Of the 00T-105, -112, and -114 tank cars, 3 of
the 61 tank cars (5 percent) involved {n the 45 cases sustained fitting
damage: one DOT-105 released produ~t from top outlets, ore DOT-112 released
product from a packing gland, anu another DOT-112 released product fron
unspecified fittin? damage.2® for all the tank cars with fitting damage,
there was no definitive fitting locatfon that could be consistently
fdentified for a specific safety correction.

Although the data are not statistically representative, the greater
number of fittings damaged among the DOT-111A tank cars suggests that they
pay be more susceptible to damage than fittings of tha better protected
DOT-105, -112, and -114 tank cars. The Safety Board will continue to
examine fitting damage fin future accident investigations to determine the
extent of the problem and whether a specific safety correction may be
appropriate.

20 gottom outlets are prohibited on DOT-105 and -112 tenk cers but are
optional on DOT-114 tank cars (49 CFR 179.101-1).
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EMERGENCY RESPONSE PLANNING FOR
RATLROAD ACCIDENTS INVOLVING HAZARDOUS MATERIALS

The Need for Emergency Response Planning
Between Railroads and Communities

For over a decade, the Safety Board has been concerned with cmergency
response management of railroad accidents involving hazardous materials.
Between 1977 and 1987, the Safety Board investigated several railroad
accidents and wncidents involving hazardous materials in which the lack of
adequate written emergency response plans and the lack of practice with the
emergency response procedures between the raflroads and the community
presented major safety problems.?' In these accidents/incidents, the lack of

lanning (a) hindered efforts made by the cosmmunity response personnel to
Eandle the emergency and to minimize the risk to the public, (b) increased
the severity of the damage or consequences resulting from the accident,
and/or {c) lengthened the duration of the evacuation period and disruption to
businesses.

As a result of problems seen in its investigation of the 1977 accident
in Rockingham, HNorth Carolina, the Safety Board conducted a special
investigation to address on-scene coordination among agencies at hazardous
materfals accidents. Based on the findings of the special investigation
(NTSB 1979), the Safety Board recommended that the DOT develop and
disseminate gquidelines for planning emergency response to transportation
accidents involving hazardous materials; the plan should address the on-scene
command structure, establishment of a coamand post and communications, the
structure of coordination of efforts, and control of access to the accident
site. In the recommendation (Safety Recommendation 1-79-5), the Board also
asked that the DOV clearly identify the responsibilities of the responding
federal, State, local, and private agencies.

Two DOT agencies took action in response to the recommendation. In
August 1980, the RSPA completed a study entitled "A Community Model for
Handling Hazardous Material Transportation Emergencies,”™ which 1includes a
users manual for small communities and rural areas to conduct risk
assessments. In September 1980, the Federal Highway Administration published
"Guidelines for Applying Criteria To Designate Routes for Transporting
Hazardous Materials.® Further, {in July 1981, the Federal Emergency
Management Agency (FEMA) published “Planning Guide and Checklist for
Hazardous Materials Contingency Plans.® FEMA also contracted with the
International Assocfation of Fire Chiefs to prepare the planning quide
"Disaster Planning Guidelines for Fire Chiefs.® Bacud on the actfions taken

2} yne events occurred in Rockingham, MNorth Caroline (1977); Crestview,
Floricde (1979); tosmerville, XNassachusetts (1980); tLivingston, <toufsisna
(1982); Morth Little Rock, Arkansss (1984); Elkhsrt, Indians (198%); Pine
Btuff, Acrkonses (198%); MHismisburg, Ohfo (1986); end ¥New Orleans, Louisisna
(1987).




by the Federal agencies, the Safety Board clissified Safety Recommendation
1-79-5 as "Closcd--Acceptable fction® on August 11, 1982.

Despite the actions taken by the federal agencies to develop and publish
guideltines addressing on-scene coordination for erergency response, the
Safety Board contfnued to see problems related to the lack of planning for
emergency response between communities and railroads. In 1685, in its
special investigation report on railroad yard safety, the Board addressed the
need for coordinated emergency response planning for rafiroad yards, through
which pass a high volume of hazardous materials and where the release of the
miterfals pose great threats to public safety (NISB 1985c). The spacial
investigation identified many accidents/incidents in which the coordination
needed to handle the emergency was inadequate and in which the inadequacy
resulted from a lack of planning anu Joint disaster drills between the
rafiroad and emergency response personnel. Based on fts special
fnvestigation, on June 6, 1985, the Safety Boarc {ssued the following safety
recommendation to all ratlreads that operate rail yards:

R-85-53

In conrdfration with coomunities adjacent to your railroad yards,
develop and implement emergency planning and response procedures
for handling releases of hazardous materials. These procedures
should address. at a minimum, 1{initial notification procedures,
response actions for the safe handling of releases of the various
types of hazardous materials transported, identification of key
contact personnel, conduct of emergency drills and exercises, and
fdentification of the resources to be provided and the actions to
be taken by the vailroad ind the community.

Of the 54 raflroads that received the recommendation, 9 no longer exist

because of mergers or other corporate changes and 29 did not respond to the
Safety Board:22

Alton & Southern Raflroad Company

Atlanta & Saint Andrews Bay Railway Company
Bangor and Aroostock Railroad Company

Belt Raflway Company of Chicago

Besscmer and Lake Erie Railroad Company
Boston and Maine Corporation

Colorado and Southern Railway Company

Duluth, Missabe and Iron Range Railway Company
Florida East Coast Railway Company

trand Trunk Vestern Railroad Company

2 the reflroads that no tonger exist are: Chessie System; Clinchileld

Ratiroad Co.; Oetroit, Toledo, and Short Line Reflroed Co.; Ft. Vorth and
pDenver @®allusy Co; Georgin Reilroad; Iliinols Verminst Roitroed Company;
dorfolk franklin and Denville Retluay €Co.; Seeboard System Raltleroad, 1IiInc.,
end Washington Terainel Company.
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Green Bay and Western Railroad Company

Kansas City Southern Railway Company

Lake Superior & Ishpeming Railroad Company

Maine Central Railroad Company

Milwaukee Road

Hinneaﬂolis, Northfield and Southern Railroad Company
Monogahela Raflway Company

Norfolk and Portsmouth Belt Line Railroad Company
Norfolk and Western Railway Company

Pittsburg & Shawmut Railroad Company

P{ttsburgh and Lake Erie Rallroad Company

€00 Line Railroad Company

Southern Pacific Transportation Company

Terminal Railroad Association of St. Louis

Texas Mexican Rallway Company

Toledo, Peoria & Western Raflway Company

Union Pacific Railroad Company

Unfon Ratlroad Company

Vermont Railway, Inc.

Only 16 ratlroads responded; the status of the reccmeendation, based on
the response of each rafl carrier, is as follows:

Ratlroad Status

Alaska Raflroad Corp. Closed--Acceptable Action
Atchinson, Topeka & Santa Fe Railway Co. Closed--Acceptable Action
Burlington Northern Railroad Company Closed--Acceptable Action
Cambria and Indiana Railroad Co. Closed--Reconsidered??
CSX Transportation, Inc. Open--Acceptable Response
Chicago and I111nois Midland Railroad Co. Closed--Acceptable Action
Chlca?o and North Western Transportation Co. Open- -Acceptable Response
Consol {dated Rail Corporation Open--Response Recefved
Delaware and Hudson Valley Railway Co. Open--Acceptable Response
Denver and Rio Grande Hestern Raflroad Co. Open--Acceptable Response
Detroft and Mackinac PRallway Co. Open--Acceptable Response
El?in, Joliet and fastorn Railway Co. Open--Response Received
I1l{nois Central Railroad Company Open--Acceptable Response
Indiana Harbor Belt Railroad Co. Closed--Acceptable Action
Missouri-Kansas-Texas Raflroad Co. Ogen--Unacceptable Response
Richmond, Fredericksburg & Potomoc Railroad Co. Closed--Acceptable Action

23 caadtia snd Indians kaitlroad responded that It did noc transport any
haterdous materisle. Besed on this informstion, the Sasfety 8oerd classified
the Safety Recommendation R-85-53 to the reilrosd o *Closed--Reconsidered.”
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Only 6 of the 54 railroads that operate rail yavds indicated that they have
been in contact with sommunities to develop and implement emergency planning
and response procedures. Consequently, the Safety Board believes that action
is sti1l needed between most railioads that operate rafl yards and the
communities in which thé yards are located.

The Safety Board has also addressed its conceras about the need for
emergency response planning to non-Federal agencies. In 1985, as a result of
a derailment at Murdock, Il1linois, the Safety Board urged the International
Association of Fire Chiefs (IAFC), the International Association of Chiefs of
Police (IACP), and the International Society of Fire Service Instructors
(ISFSI) to notify their memders that evacuation zones may need to he larger
than the ({nftial distances recommended 1in the DOT Emergency Response
Guidebook for Hazardous Materials Incidents because parts of tank cars
carrying 1liquids or gases may be propelled a distance far beyond the
recomnended evacuation zone; thus a larger evacuation zone may be necessary
to protect against ‘njury (Safety Recomiendatfon 1-85-15).2* Based on the
actions taken by the JACP and ISFSI to notify their members, the Safety Board
classified Safety Recommendation [-85-15 to those organizations as "Closed--
Acceptable Action.® In {ts 1989 response, the IAFC stated 1t had notified
fts menbers and had also requested that DOT revise the distances in the
guidebook. The 00T revised the “protective action® distances in the
guidebook, which was distributed to IAFC members. Based on the action taken,
the Safety Board classifies Safety Recommendation [-85-15 to the IAFC as
*Closed--Acceptable Action.”

In 1988, the Safety Board recommended that the National League of Cities
(NLC) (a) advise §ts membership of events of the 1987 hazardous materials
accident in New Orleans, Louisiana, in which butadiene leaked from a tank
car and fgnited (NTSB 1988), and (b) urge its membership to develop and
implement, in coordination with rail yard management, emergency response
procedures for handling releases of hazardous materfals from tank cars
}Safety Recommendation R-88-69). In September 1989, the Bnavd sent a
ollowup letter to the RLC. No vesponse was recefved.

The Satety Board is concerned that so few of the railroads that were
recipients of Safety Recommendation R-85-53 have acted in a'positive manner.
Likewise, the Safety Board is concerned that the NLC has not responded to
Safety Recommendation R-88-69, especially because the Board learned in its
fnvestigations of the 45 cases that many communities 2nd the railroads that
operate trains carrying hazardous materfals through those coamunities either
dg no]t have proper energency response plans or are not properiy exercising
the plans,

u After the accldent, which otcurred on Seoteaber 2, 1983, 8 tenk car
loaded uwith flamamsble comprissed gss eaploded and rocketed 3,630 foet frown
the decralilaent site. That distance 1s nearly 1,000 feet beoyond the V/2-mite
evacuation 20ne recomaended in the DOV Emergency Response Guldebdbork, Safety
Recomsendation 1-85-15 was lssued in o tetter dated Apeil 19, 1985, to the
TAFC, the 1ACP, and the 1S8FSI,




25

In at least 21 of the 45 cases (47 percent), the incident commander did
not have a hazardous matirials emergency response plan to follow (table 4).
In these accidents, the decisions of emergency response personnel to evacuate
were generally based on their visual observation of the accident sites and on
varfous emergency response guidebooks published by Federal or State agencies.
In 9 of the 45 cases, personnel responding to the emergency did not use an
emervyency response plan because efther evacuations were not conducted or the
emerjeucy was resolved quickly.?% ¢Emergency response plans were follosed in
15 of the 45 cases.

Major problems did not occur in most of the cases in which the incident
comeander relied on various emergency response guidebooks. However, the
value of an emorgency rasponse plan is fllustrated by the 1988 accident in
Punta Gorda, Florida.

. Punta Gorda, Flortda. On March 10, 1988, 40 cars in a Seminole Gulf
Ratlway, Inc., freight train derailed in Punta Gorda, Florida. One of the
derailed cars, a covered hopper car, contained ammonium nitrate (en
oxidizer). Because the product was potentially explosive, and two tank cars
containing liquified petroleum gas (a flammable gas) were in the immediate
area, local authorities ordered a precautionary evacuation of 300 persons in
the vicinity of the deraflinent.

The local community did not have an emergency response plan, and the
railroad and 1local emergency vresponse agencies had not previously
participated in any planning activity to prepare for an emergency. No one
answered a published telephone number for the rvailroad, which s usually
call-forwarded to the railroad agent’s residence after the close of business,
and the ratlroad had not published an emergency telephone number.
Consequently, the local! fire chief did not know how to contact the railroad
to obtain information about the ammonium nitrate. Unable to obtain
information from the railroad, loc?l fire officials used the 1987 Federal
Emergenc; Guidelines for Hazardous Materials (DOT P5800.4) to contact
CHEMTREC?® tor information. Fire officials were unable to supply CHEMTREC
with the name of the shipper or consignee as CHEMTREC required because the
ratlroad could not be reached to provide the necessary information. As a
result, CHEMTREC did not initially respond to the fire department’s request
for i{information. Based on its investigation, the Safety Board concluded

25 ¢or exemple, the {eak of haterdous materlials from the fitting on a
standing tank car, uwhich wos quickly stapped.

24 CHENTREC, the Cheafcal Transportetion Emergency Canter, {s operated
by the Chemicol Manufascturers Assoclation. The Center wis established to
prtovide Inftiat and lamediote information an handling hezerdous saterisls and
ather cheniceals,




labte 4.--Occurrence of evicualions and communily esergency response plans  ir
accidents/incidents investigated March 1968 to februiry 1983 during the safety study, and
occurrence of emergency response plinning and disaster drills between railroad personnel
and esergency response agencies, by localion ind type of sccident
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that had the community had an emergency response plan that listed an

emergency number for the railroad, the problems exy:rienced by responding
ersonnel in zc;’btaining information about the hazardous materials couid have
en avoided.

As a result of Lhis accident, the Safety Board 1{ssued Safety
Recormendation R-89-73 to the American Shortline Railroad Association (ASLRA)
asying that member railroads be urged to maintain a 24-hour telephone number
and a point of contact in the event of an emergency. Based on the action
taken by the ASLRA to advise its members of the recommendation, the Board
classified R-89-2% as "Closed--Acceptable Action® on May 29, 1990. As a
result of this recommendation, the Safety HBoard believes that comunfities
with a writton emergency response plan ara more likely to have reliable
information {(including telephone numbers) to use in the event of an accident
involving hazardous materials. However, the Safety Board rematns concerned
that communitics without such a plan may experience similar problems to those
that occurred in the Punta Gorda accident.

The accident in Helena, Montana, 1{llustrates the importance of
considering all the potential complications that could affect a community’s
ability to affactively handle the emergency.

Helena, Montana. During the emergency response to the February 2, 1989,
accident in Helena, Montana, the incident commander was unable to effectively
exercise control over the multtiple command posts established, some responding
agencies were unaware that a centralized command center had been established
or that an incident commander had been designated, and some responding
agencies could not coordinate their activities.?® As a result of its
1nvesti?ation of the accident, the Safety Board concluded that the hazardous

materials emergency response plan used by the cily of Helena did not provide
for adequate coordination between participating agencies, did not define the
role of the participating agencies or the duties and authority of the
incident commander, and did not provide for training of personnel to
implement the plan (NiSB 1989). The Safety Board issued several site
spacific safety recomsendations to correct deficiencies noted.?®

i e—

27 $ince the sccident, CHEMNTREC hss fampleaented new procedures that
stiow the emerqgency center to provide product Information to emergency
response persornel In the early minutes of en energency even when the
railrosd, the saipper, or the consignes cannot be located or fdentified.

28 A esuseary of the eccident aspoears fn the sectlon "Performancts of
007-$11A Tank Cors Involved in pecidents. .

34 The turrent classifications are o8 follows: Safety Recomaendations
R-89-84, -85, and -87 to the city of Kelena are "Open--Acceptable Response";
R-89-86 to the city of delene i3 *Closed--Acceptable Action®; ond %-89-88 to
the State of Montanas end R-89-89 to the Levwi~ and Clark Dissster tmergency
Services ars *Open--Await tesponse.® Ffollowup lettlers were sent to the State
of Montens end the Lewls and Clark Dissster Emergency Services on May 7,
1991,




In the cases in which the incident commander followed emergency response
plans, the plans contributed to the effectiveness of the emergency response.
The benefit of written emargency vesponse plans is f§llustrated by the
accident at Elberion, Georgia.

Elberton, Georgfe. Emergency agencies of Elbert County, in which
Etberton is Jocated, were notified immediately after the August 8, 1988,
derafiment .30 Within 10 minutes, personnel from the responding fire
department made contact with the train’s conductor, who supplied the fire
deqartment with information about the hazardous materisls. The evacuation
fo

lowed the guidelines of the Elberton-Elbert County fmergency Operations
Plan.

The investigation of the accident concluded that the effective and
aefficient emergency response, which followed the esergency response plan,
linited the number of persons who would have been :xposed to the potential
harwful efrfects of the product xylene (which had been released from damaged
tank cars) had the product ignited, and also limited the number of injuries
resulting from exposure to the xylene.

The accidents in Punta Gorda, Florida; Helena, Montana; and Elberton,
Georgia, provide examples of the importance of having a coordinated,
well-managed response to an accident 1involving a release of hazardous
materials. In at least 19 of the 45 cases (42 percent), the local incident
comanders and the rallroads had not been in contact before the accidents to
plan actions to take in the event of a train accident involving hazardous
materials (see table 4).

Rail carriers transport a variety of hazardous materials that, 1{f
released, posc great threats to public safety of the communities along their
routes. The ability of community response agencies to respond effectively to
a ratlroad 2ccident involving hizardous materials depends on the adequacy of
the 1information that i{s available to them. Development of a written
emergency response plan is the most efficient means to ensure that the
incident commander {(whose role ft s to coordinate the emergency response)
has the information needed to respond effectively, whether the accidents
involve a single, standing tank car or many tank cars scattered over a large
area and posing wmultiple hazards. The fincident commander should be
knowledgesble of the content of the community emevgency response plan, which
should include up-to-date information on ftems such as key raflroad nersonnel
and means of contact, procedures to identify the hazardous materials being
transported, identification of resources for technfcal assistance that may be
needed during the vresponse effort, and procedures for coordination of
activittes between railroad officials and emergency response agencies afte.
an accident. In addition, rafl carriers that routinely transport hazardous
materfals through communities have a responsibility to provide to the
community current information that would enable the community to establish

30 A susasry of the sccident appears In the section “ferformence of
bOT-%41A Yank Cars Involved in Accidents.®
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appropriate emergency response procedures to cope with a release of, or fire
or explosion involving, hazardous materials.

In a similar manner, the raiflroad’s emergency response plan should
document aﬁpropriate and up-to-date information from the community, including
the {dentification of the local emergency response personnel for hazardous
materials emergencies, sources of specialized  ,equipment (such as foam
equipment) within the local area, and resource capabilitfes of the 1local
emergency response agencies and organizations. However, results of the last
official survey on emergency response planning reported by the FEMA and
conducted by the fRA hazardous materials staff in October 1986 indicate that
only 110 of 408 operating railroads responding to the survey have published
emergency response plans that address raflroad accidents/incidents involving
hazardous materials. (About 100 additional railroads did not respond or were
not surveyed.) Because most raiflroads handle at least some hazardous
materials, these data suggest that many of the operating railroads that
responded to the survey hava not addressed the issue of the safe transport of
hazardous materials in published emergency response plans.

Drills Of Simulated Emergencies

It is important for raflroad personnel and local emergency response
organizations to exercisc or “test™ the procedures outlined in a documented
emergency response plan. A joint, full-scale disaster drill of a simulated
emergency could identify any shortcomings in the plan and would better
prepare responding personnel for emergencies fnvolving hazardous materfals.
In at least 26 of the 45 cases (58 percent), the local emergency response

coordinators and railroad personnel had not participated in joint disaster
drills (see table 4). The accidents in Akron, Ohio, and in Elm Grove,
Wisconsin, fllustrate the positive effects of disaster drills. The accident
in Akron also {llustrates the need for disaster drills with railroad and
emergency response personnel,

Akron, Ohfo. On February 26, 1989, 21 freight cars in a CSX train
derafled in a rail yard in Akron, Ohio. Of the 21 cars, 9 were tank cars
filled with butane (a flammable gas); these tank cars came to rest adjacent
to a 8.F. Goodrich Chemical Company plant. Butane, released from two
breached tank cars, immediately caught fire; some of the butane burned for
5 days before the fire could be extinguishad. About 1,750 residents were
evacuated from the area. As a result of the accident, 5 emergency response
personnel reéceived minor injuries, and 50 residents and passersby were
treated for complaints of coughing, conjunctivitis, eye i{rritation, and
anxjety. Damage to the freight cars was estimated at $521,000; damage L. the
chemical plant was estimated at $1 million.

The Akron fire department and the B.F. Goodrich Chemical Company had
participated {n disaster drills and planning for an emergency. Fire
department personnel responded to the emergency situation at the chemnical
glant in a well-organized manner: the fire department knew the potential

azards at the plant and the persons to contact, and communicatfons and
coordination belween fire department and plant personnel were efficient. In




30

contrast, the communications and coordination between the fire department and
railroad personnel in the early stages of the emergency response ware not
well organized: fnadequate communications between emergency 1esponse
personnel and raflroad personnn} about vital information regarding the tank
cars and hazardous maierials involved in the derailment resulted in a delay
for the emergency response personnel in obtaining timely information needed
to attack the fire. Based on its investigation, the Safely Board concluded
that the inadequate communications may have resulted, in part, from the lack
of jointly conducted disaster drills between city agencies and the ratilroad
(NTSB 1990).

As a result of its investigation, the Safety Board recomwerded that the
CSX should complete, as soon as possible, drills for handlirg releases of
hazardous matertals with all communities through which CSX operates trains
transporting hazardous wmaterials (Safety Recormendation R-90-29). On
Hovember 15, 1999, CSX rasponded to the reccmmendation stating that since
1978, CSX had provided training for 30,000 non-company persornel. According
to materials provided by C(SX to the Safety Board, the current training
includes classroom fnstruction, videotapes, and an occasional drill or
*hands-on®" exercise. The Safety Board stated in tts reply to CSX on May 7,
1991, that although the type of training the railroad provides fis useful,
that type of trainin? may not be as effective by ftself as §t would be in
combination with drills and it therefore 3id not meet the intent of the
recompendation. The Board ¢1so emphasized the need for joint disaster drills
to bring about improvements in coordination and communication betwaen the
rallroad and communities during an actual emergency. Because the CSX had not
taken appropriate action, the Board classified Safety Recommendation R-90-29
as "Open--Unacceptable Response.®

Elm Grove, Wisconsin. On August 10, 1988, 24 of 116 cars in a SO0 Line
Ratlroad Company freight train derafled at Elm Grove, Wisconsin, Of the
derafled cars, one was a tank car loaded with isobutane (a {lammable gas) and
two were tank cars loaded with methanol (a flammable liquid); the tank cars
did not release their products. Two other tank cars involved in the accident
contained hazardous materials restdue (sodium hydroxide). Emergency response
personnel were immedfately notified of the accident. Within 5 minutes after
the accident the command post was set up, from which the actions of threw
fire depariments were coordinated. Because of the hazards of the isobutane
and methanol, emergency response perscnnel evacuated 300 persons from the
area; the evacuation remained in effect for 30 hours until the tank cars
containing hazardous materfals were re-railed. Responding personnel followed
the community’s documented emergency response plan. In addition, railroad
and emerqgency response personnel had participated in joint disaster drills
prior “, the accident. The Safety Board believes that the results of proper
ener?ency planning, 1including the conduct of Joint disaster drills,
facilitated the management of the erergency, demonstrating the value of such

planning and testing.
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The severfily of these accidents and the potentfal for catastrophic
results emphasizes the importance of having an emergency response plan and
the testing of the emergency response procedures. :

.-’;‘
—”
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The AAR also has recognized the need for adequate hazardous materials
emergency response plans. In guidelines prepared under contract for the FRA,
the AAR cited several problems addressed in S-fety Board reports, including
(1) a lack of coordination among goverrmental organizations, (2) the
inability of emery-ncy response crews to quickly obtain the description of
the cargo from the shipping papers on the train, (3) a tack of sufficient
involvement by railroads in the emergency response planning and preparedness
of local organizations, and (4) inadequate communication between raflroad and
public officials at the accident site (AAR 1989). The AAR also urged
raflroads to coordinate their plans with local organizations so that
energency response personnel of the raflroad and the local organizations will
be familiar with one another’s plans. In addition, the AAR believes that
railroads should consider periodic drills to evaluate the emergency response
capab:lities of the railroads and of the State and local emergency response
agencies,
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Curther, an Inter-Industry Task Force on the Safe Transportation of
Hazardous Materials, comprising representatives of the AAR and the Chemical
Manufacturers Association, has designated hazardous materials routes as
routes on which railroads should focus training and assistance related to
community contingency planning. (The recommended railroad operating
practices for the transport of hazardous materials, based on recommendations
of the Inter-Industry Task Force, are presented in appendix H).

Recent 1legislation also recognizes the importance of emergency
preparedness for transportation accidents involving hazardous materifals. The
Hazardous Materials Transportation Uniform Safety Act of 1990 provides grants
to States for training emergency response personnel and requires the
establishment of standards in emergency preparedness for personnel responding
to accidents involving the transportation of hazardous materials (sece
appendix E}. '

The Safety Board believes that the railroads have a responsibility to
coordinate with communities to assist them in developing a written emergency
response plan and keeping fits content up-to-date. In addition, the Safety
Board also balieves that coamunities have a responsibility to their citizens
to contact the railroads to obtain the information needed for developing a
comprehensive emergency response plan and for keeping its content current.

Action Needed

The continuation of problems related to the lack of coordinated
emergency response planning as seen fin the accidents {nvestigated by the
Safety Board indicates that not all communities and raflroads have taken the
necessary actions to adequately plan for hazardous materials emergencies in
rail yards and along hazardous materials routes, Accordingly, the Board
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classifies Safety Recommendatfon R-85-53 as Closed--{Yarious
Actions)/Superseded®3! by Safety Recommendations R-91-15 to Class [ and two
large rvegional raflroads (Guilford Transportation Industries, Inc., and
MidSouth Rail Corporation), and R-91-17 to the ASLRA (for local and other
regional raflroads), urging the railroads to develop, implement, and keep
current, in coordination with communities adjacent to the raflroad yards and
along hazardous materials routes, written emergency response plans and
procedures for handlin? releases of hazardous materials. The procedures
should address, at a minimum, key railroad personnel and means of contact,
procedures to identify the hazardous materfals being transported,
identification of resources for technical assistance that may be needed
during the response effort, procedures for coordination of activities between
railroad and emergency response personnel, and the conduct of disaster drills
or other appropriate methods to test emergency respons2 plans.

The Safety Board also believes that the NLC, Natfonal Assocfation of
Counties, IAFC, IACP, and the National Sheriffs’ Association should encourage
their meambers to (a) develop, implement, and keep current, in coordination
with each other and the rajlroads, written emergency response plans and
procedures for handling releases of hazardous materfals; and (b) urge the
incident commanders to stay knowledgeable of the written content.
Accordingly, the Board classifies Safety Recommendation R-88-69 to the KNLC
as "Closed--Unacceptable Action--No Response Received/Superseded” by Safety
Recommendation R-91-22 asking that these actions be taken by the
organizations named above.

Ly Bssed on the current status of the ¢ecossendotion (ssued to the
individust raflrosds and Inalcsted in the tabulation in the section ®"The lNeed
for Emergency Response Planning Betueen Reflroeds and Communities."
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RAICROAD EXPLOYEE TRAINING FOR HAZARDOUS MAYERIALS EMERGENCIES

Emergency response planning between raflroads and the community,
discussed in the previous section, is but one aspect of preparedness for
hazardous matevials eitergencies. Another aspect §s the training needed by
raiivoad employees who operate trains transporting hazardous materfals and
who must take appropriate actions immediately after an accident that involves
hazardous materfals.

The Need for Improved Ra:lroaé Employee Training

The Safety Board first addressed the need for {mproved rafliroad
employee training for emergencies in its report about the 1975 accident
involving the collision of three passenger trains in Wilmington, Delaware
(NTSB 1S76). In its 1980 report of a special study on railroad emergency
procedures, a compo.fre of 10 accidents i{nvolving hazardous materia‘s
investiiate,d between 1570 ard 1980, the Safety Board issued recommendations
urging the FRA to develop and establish gutdelines for procedures to be used
by ratlroad personnel in the event of an emergency, and to require that rafl
carrfers test their emergency response procedures wusing simulated
emergencies (Safaty Recommendations R-80-6 and -7{ (NTSB 1980b). In the 1980
spectal study report, the Safety Board also refterated a similar

reconmendation (R-76-29), issued to the FRA in 1977 as a result of the
passenger train collisicn {in Wilmington, to address railroad employee
training for ener?encies. Because the FRA did not take action, in June 1986,

the Board classitied Safety Recommendations R-76-29, R-8C-6. and R-80-7 as
"Closed--Unacceptable Actfon."

After the 1980 safety study, the Safety Board continued to issue
recommendations about ratlroad employee training to various rail carriers
whose personnel were involved in hazardous materfals accidents. Two such
accidents--in  Livingston, Louisiana, and {n Miamisburg, Ohio--further
iNustrate the need for improved railroad employee training.

Livingston, Louisiana. The Safety Board’s investigation of the
September 28, 1982, accident {n Livingston, Louisfana, revealed that
hrnediatelr after the accident, the conductor took the train’s waybills and
consist with him, but he left an emargency response hazardous materfals
guidebook locked up in the caboose (NTSB 1983).32 Had he provided the
guidebook to emergency response personnel, ft could have afded the
responding personnel in identifying actions to take to manage the emergency
and to protect the public. Fortunately, an off-duty State police officer
arrived 45 minutes later with an emergency res?onse guidebook. Had the
officer not arrived with a guidebook, initfal actiont to manage the
emergency could have been even further delayed. As a result of fts
investigation, the Safety Board recommended that the rail carrier, I'linois

32 A sumssry of the accident asppears §in the section ®perforamsnce af
OOT-t11A Tank Cors Involved in Accidants.”




Central Gulf Railroad Company (ICG), include in {its training curricula
thorough reviews and explanations of the timetable special instructians
pertaining to the handling of hazardous materials emergencies (Safety
Recommendation R-83-86, issued August 12, 1983). The ICG did not respond to
the recosmendation, so the Safely Board wrote the carrfer again in October
1984. Because there was still no response, the Board classified the
recosssendation as "Closed--Unacceptable Action” and in a letter to 1CG dated
December 1, 1986, stated that it would reconsider the classification if the
1C6 had information or documentation to indicate action had been taken on
the recommendation. The I1CG did not respond.

Niamisburg, Ohto. On July 8, 1986, 15 cars in a Baltimore and Ohio
Railroad Company freight train derafled in Hiamisbur?. Ohfo. Of the 15 cars,
2 were tank cars containfng hazardous materials: yellow phosphorus (a highly
flammable, solid materfal that ignites on contact with air and that is toxic
by inhalation) and molten sulfur (a product that can produce toxic gases when
burned)}. These tank cars were extensively damaged, released their products,
and were involved in the subsequent fire. About 7,000 persons were evacuated
as a safety precaution. Ouring the next 48 hours, a 3-square-mile area was
evacuated, affecting 30,000 persons; 569 persons were treated for various
medica) complainls Juring the incident. Property damage and cost of cleanup
were estimated at $3.5 million.

The Safety Board concluded from {its {investigation that the crew’s
fneffective actfons made it more difficult for emergency response personnel
to coordinate their efforts: (a) The conductor did not dispatch a crewmember
to inspect the rear of the train; consequently, ke could provide emergency
response personnel only limited information about the number of cars derailed
and hazardous materials iavolved; (b) the conductor lost valuable time
retrieving the waybills and reassembling them to fdentify all the cars in the
derafiment; (c) when the coaductor left the locomotive, he inadvertently left
behind an emergency guidebook, which contained information that could have
alded emergency response personnel in immediately identifying actions to take
to manage the emergency and to protect the public (NTSB 1987). As a result
of the investigation, the Safety Board recommended that CSX}3 riemphasize to
all operating personnel the fmportance of directing their initial activities
following a derajlment to 1local emergency response agencies (Safety
Recommendation R-87-56). The CSX responded that it had revised its hazardous
materials training schedule, emphasized the procedures spelled out in fts
ewergency response guide, and fssued bulletins addressing the CSX yard and
terminal hazardous materials program. Based on the action taken by the
railroad, the Safety Board classified Safety Recommendation R-£7-56 as
"Closed- -Acceptable Action.®

33 At the time of the accident, the Seltiaore and Ohio Rsilrosd Compsay
Nes o subsidiary of the Chesspeske end Ohio Ralilsway Compeny. during the
investigstion, the 980 ametged Into the CL80 and became C3X Trensportstion,
inc., & wholly ouned subsidlary of CSX Corporstion.
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I Results of interviews with crewmembers involved in 31 of the 45 cases
4 fndicate that 16 of 31 conductors and 15 of 31 engineers had not received any

- B hazardous materials training apart from rules examinations (table 5). The

_ij accident at Akron, Ohio, fllustrates some deficiencies in rajlroad employee
3 training.

/A Akron, Ohio. During the -investigation of the accident that occurred
’ ? February 26, 1989, in Akron, Ohio,3* (SX crewmembers stated that the only
1 hazardous materials training they received had been provided in routine
railroad operating rvules class. Also, the crewmembers had not been given
efficiency checks on actions to take following emergencies invo?vlng
hazardous materials.

Based on fts investigation, the Safety Board concluded that the failure
of the traincrew to i{mmediately contact and provide emergency response
personnel with train papers and information about hazardous materials
involved in the derailment, and the failure of first-arriving ratlroad
supervisory personnet to verify that necessary information had been provided
to emergency response personnel, were probably the rvesult of i{inadequate
instruction and training on actions to take {immediately following an
ewergency involving hazardous materials (NTS8 1990). On September 25, 1990,
the Safety Board issued the following safety recommendation to CSX:

R-90-28

Provide training, in addition to operating rules classes, to
operating crews and supervisors on the actions they are to take
immediately following an accident involving hazardous materials;
this training should include, at a minimum, (1) the responsibility
of crewmembers to f{dentify themselves to emergencr response
personnel and to provide accurate information, including onboard
documentatfion, of hazardous materials involved in the accident, (2)
the responsibility of supervisory personnel to verify that
emergency recponse personnel have all needed informatfon and that
ft §s accurate, and (3) the means by which supervisors are to
determine if employees understand fully thefr responsibilities.

In a response dated November 15, 1990, the CSX outlined action it was
; taking as a result of the recommendation: (1) The ﬁgeratlng rules classes
§ for traincrews have been increased from 4 hours biennially to 8 hours
tnnually; of the 8 hours, 3 are devoted to hazardous materials training
} provided by the company’s hazardous materlals personnel; (2) the operating
/ rules examination for traincrews now finclude two specific questions that
address responsibilities of traincrews to assist emergency response
ersonnel in a hazardous materials incident; and (3) efficiency tests are to
e given by company officials to determine the operating traincrews’
understanding of their responsibilities to emergency response personnel.

3, susmery of the sccident sppears in the section *0ritlils of Simulated
tmerpenties.”
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Table 5.--Occurrence of training related to Mazardous materfals
erarcencies provided to the conductors and engineers involved
in the acctderts/incidents investigated March 1968 to Fedruar:
mg do;r.lng the safety study, by location of accldent
ratirod

Event Training for Training for
nuabtr  Location of accident Rallroad  corductor ergineer

Claude, 11 8N
Punta Gorca, FL SCLR
Pasco, A an
Jeffersanville, IN (R
Wilningtoa, CA up
Roodhouse, 1L (441 |
Denver, €0 ue
6ulfport, MS MSRC
Shertdan, VI w
Las Yejas, NY up
Colvabus, OH (83
Croften, XY C$1
Oe¢er Park, TX PIRA
farnur, N8 ax
White Bluff, TN s
Altoona, IA IALS
Usbarger, TX ATSF
Ohlopyle, PA 891
Bratoria, TX ue
Loudoavilie, OH R
Elsberry, W 8N
Elberton, 6A ¢sx
Eln Grove, V] $00
Athcas, GA cSX
Menphis, TN Ic
Jacksonviltle, FL CSX
Sumait, I IC
Rirtyvitle, XY PAL
Eestey, SL N$S
Pearl, IL CHW
Morganza, LA LA
Newcastle, €A se
Lyndoa Station, Wi $00
8angor, AL 38X
Lanagan, MO X($
friltvale, 1X ue
Palayra, WO 8%
fdison, N (R
Flagstaff, Al ATSE
Bonners Ferry, 10 up
Helers, M1 RAL
Kansss City, KS ATSF
Manteca, 13
Bordutac, W0 $00
Akroa, OH sx

*
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++ » Raflrodd did not answer Safely Board faquiry; Y = Yesy N « No;
n/a = not applicadbre {the accideat/incident tavolved the release of
hazardous miterfa 5 from standing tank cars rather than from traias
being operated dy traincrews).

3 Training other thas that provided by the rallroad fa opersting
rules examinations.

b Ine accident/tnctdent favolved the collision of 2 trafas:
therefore, 2 trafincrens were 8130 fnvolved.

€ The accident was categorized as 2 standing car sccident; 1t
;:v:‘l’ud hatardout materials in a standing trals with traincrevw on
‘ L ]
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The Safety Board is pleased that CSX {is taking action to improve its
eaployee training prcgram. However, in a reply to CSX on Nay 7, 1991, the
Safely Board highlighted the need for the railroad to train supervisors on
their responsibilities to verify that emergency response personnel have
complete and accurate information after a hazardous materials incident, and
to determine {f railroad personnel fully understand their 1individual
responsibiltities. The Safety Board also expressed concern about the
effectivenass of previous efforts taken by the rail carrier to implement an
isproved training program for train crewmembers. (The efforts taken by the
carrier were 1in response to Safety Recommendation R-87-56, {issued as a
result of the Miamisburg, Ohio, accident. Those efforts are described
earlier in this section.) The Safety Board consequently requested additicnal
information about the CSX hazardous materfals training program, including a
description of subject matter covered, the method of instruction, evaiuation
of the employees’ understanding of the subject material, and plans for
hazardous materfials training specific to supervisory personnel. Based on the
positive actfons taken by the railroad, and pendin? additional informatior. on
the training program, the Board has classified Safety Recommendation R-9(G-28
as "Open--Acceptable Response.”

Types of Training Provided to Railroad Employeces

Oiscussicns between Safety Board staff and personnel of several
railroads, and evidence from the Safety Board’'s accident investigations,
indicate that the type of training currently provided tc employees varies
substantially among rail carriers and sometimes varies within the same
?omgany. Generally, much of the information provided to railroad employees

$

hrough the company’s operating rules and timetables.35 The rulebooks are
publications 1ssued by the railroad, and they finclude a 1ist of the
responsibilities and procedures that traincrews are to follow in a hazardous
materials emergency. Although the FRA requires that railroads file their
operating rules with the agency (49 CFR Part 217}, the federal rule does not
identify any specific requirements vregarding finstruction 1{in hazardous
materials safety or procedures.’® Each rail carrier, therefore, determines
the types of information its employees are to be provided in the rulebook.
Training providzd by the carrier may include any or all of these elemants as
a part of the infonration provided to employces: classroom fnstruction on
operating rules, procedures, and Federal regulations; efficiency checks,

35 tTimeotables often Include safety information abocut hestardous, aaterials
Iincluding, but not Llinfted to, placarding, emerzency procedures, suitching
proccduras, and other company rules,

38 The FRA ruie requires rallroads to have & genersl progrem of perfodic
Instruction, operntionat tests, and inspections, The roeftlroads uilth more
than 40,000 ctotal employee hours are required to report snnualiy s sumasry of
the numdber, type, oand result of each operstional test ond {nspection by
oporo§lno divistien and per 10,000 troafin miles, 7The rule does not specify any
specific haterdeus msterfasls program of {nstruction, operationat teste, or
inspections,
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tests, and examinations; videotapes; ard simulations and drills. Raflroads
require that employees be given a test on the information, termed a "rules
examination.” Most railroads offer a review class to help employees prepare
tor a rules examination; the class s often held the same day as the test to
ninimize time away from work. The railroad determines the frequency of the
rules examination; generally the examination is given annually,

After the 1986 Miamisburg, Ohjo, accident, the railroad (CSX) made
efforts to improve its training program for employees. However, the actions
of the CSX traincrew immediately after the 1989 Akron accident 1)lustrated
that, despite the raflroad’s efforts, traincrews needed specific training in
addition to that provided in operating rules classes. Based on interviews
with personnel from other raflroads,}’ the Safety Board s aware that other
railroads have recognized a need for additional training and have increased
or have plans to increase the level of hazardous materfals training provided.

At a result of fits accident finvestigations and fts interviews with
personnel of other railroads, the Safety Board believes that current employee
training, when timited primarily to rules examinations based on classroom
instruction, has not adequately prepared railroad employees to handle an
accident/incident -involving hazardous materials. Raflroad employees involved
in or responsible for the safe transport of hazardous materials, such as
traincrews and first-1ine supervisors, sust not only know the rutes, but the
employees should also be able to apply the rules in simutated and in actual
emergencies.  The Safety Board believes that in addition to classroom
fnstruction, raflroads that transport hazardous materials should also
evaluate the employee’s knowledge of emergency procedures and the employee’s

ability to apply such knowledge in an emergency. E€valuations of employees
could be performed during efficiency checks, disaster drills, or simulated
emargencies.

Federal Rulemaking Activity

Currently, there are no Federal regulations that require specific
hazardous materials training for employees in the ratlroad industry who are
fnvolved in the transportation of hazardous materials. However, on July 26,
1989, the RSPA 1ssued HH-126F, Training for Hazardous Materials, as a notice
of proposed rulemaking (MNPRM) (54 FR 31144-311%5). The purpose of the
proposed requirements is to reduce the incidence of hazirdous materials
accidents caused by human error by increasing the awareness of safety
considerations through a uniform level of traintrng for persons involved in
the transportation of hazardous materials. According to the RSPA staff, a
final rule is expected by the end of 1991,

The RSPA defines trafning as a systematic program that ensures that a
person has knowledge of hazardous materfals and hazardous materials

Pty o

37 The Atchinson, Topekas £ Sants P Rellvay Company; Burlington Northern
Rsllroad Compeny; Concsil; Guilford Trensportation Industries, Inc.; end $00
tine Raflrosd Company.
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regulations. The training requirements outlined in the NPRM include three
categories of training: general awareness/familiarization, function-
specific, and safety training. General awareness/familiarization- training
has been described in the NPRM to include an understanding of the Federal
rules applicable to hazardous materials (such as the hazard communication
vrequirements and the varfous classes of hazardous materfals). Function-
specific training has been described to include detailed training on the
Federal rules specifically applicable to the functions the person performs.
Safety training has been described to include several topics: (1) emergency
response information; (2) general dangers presented by the various classes of
hazardous materials and how persons can protect themselves from exposure to
those hazards; (3) methods and procedures to avoid accidents; and
(4) procedures to be followed immediately after an unintentional release of a
hazardous material, including any emergency response procedures for which the
person {s responsible. The NPRM states that, generally, retraining {s needed
every 2 years, and the ~mployer must keep records on the training received by
the employee.

The Safety Board sufports the NPRM 1{issued by the RSPA. ¥hen the
proposed rule becomes fina), the Board urges the FRA to require rail carriers
to incorporate into their railroad ogerating practices aspects of the final
rule that relate to hazardous materfals training.
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CONCLUSIONS

Hazardous materfals that are highly flammable or toxic, or that pose a
threat to health through contamination of the environment are
frequently transported in tank cars that provide inadequale protection
even though better protected tank cars are available.

The DOT-11)A tank cars, which are frequently used to transport hazardous
materials that pose a potential threat to public safety, have a high
incidence of failure when involved in accidents.

Evacuations were conducted in 33 of the 45 cases investigated by the
Safety Board as part of this safety study; generally, the decisions by
emergency response personncl to evacuate were not made as a result of
written emergency response plans but were made based on their
observations of the on-scone situation and relfance on various
emergency response guidebooks published by Federal or State agencies.

The development and use of written hazardous materfals emergency
response plans prepared jointly by local emergancy response and railroad
personnel improves coordination and timely execution of necessacy safety
procedures to efficiently and effectivaly respond to a railroad accident
involving hazardous materfals.

In at least 21 of the 45 cases, the local emergency response fncident
commander (coordinator) did not have a hazardous materials emergency
response plan to follow.

In at least 19 of the 45 cases, local emargency response {ncident
commanders /coordinators) and raflroad personnel had not been in
contact to plan actions to take in the event of a train accident
involving hazardous waterials; in at least 26 of the 45 cases, local
emergency response personnel and raflroad personnel had not
participated in joint disaster dril}s of simulated emergencies.

Many raflroads and comminity emergency response organizations have not
Jointly developed written emergency response plans and procedures and
have not regularly participated with community emergency response
organizations in joint disaster drills of simulated emergencies.

Railroad employee training, when Vimited primarily to vules examinations
based on classroom 1Instruction, has not adequately prepared railroad
employe?s to handle an accident or {incident {nvolving hazardous
materfals.




RECOMMENDATIONS

Raesulting From This Study

As a result of this safety study, the National Transportation Safety
Board made the following recommendations:

--to the Research and Special Programs Adminfstration,
U.S. Department of Transportation:

Establish a working group, with the assistance of the Federal
Ratlroad Administration, the Association of Asmerican Railroads, the
Chemical Manufacturers Association, the American Petroleum
Institute, and tha2 Natioral Fire Protection Association, to
expeditiously improve the packaging of the more dangerous products
{stuch as those that are highly flammable or toxic, or pose a threat
to health through contamination of the environment) by (a)
developing a 1list of hazardous materials that should be
transported only in pressure tank cars with head shield protection
and thermal protection {{f needed); and (b) establishing a working
agreement to ship the 1isted hazardous materials in such tank cars.
(Class 11, Priority Action) (R-91-11) (Supersedes R-85-105)

--to the Federal Ratlroad Administration,
U.S. Department of Transportation:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Association of American Railroads, the Chemical Manufacturers
Association, the American Petroleum [nstitute, the National Fire
Protection Associatton, and your agency--to expeditirusly improve
the gackagin? of the more dangerous producls (such as those that
are highly flammable or loxic, or pose a threat to nealth through
contamination of the environment) by (a) developing a 1ist of
hazardous matertals that should be transported only in pressure
tank cars with head shield protection and thermal protection (4f
needed); and (b) establishing a working agreement to ship tic
1isted hazardous materials in such tank cars. (Class [l, Priority
Action) (R-91-12)

Require, when the PResearch and Special Programs Administration
fssues the final rule on HM-126F (Training for Hazardous
Matertals), that rail carriers f{incorporate {into their raflroad
operating practices aspects of the final rvule that relate to
hazardous materials training. (Class 1§, Priority Action} (R-91-13)

a s oy BRI - B G ko B
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--to the Assoctation of American Railroads:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
federal Railroad Administration, the Chemical Manufacturers
Assoctation, the Amerfcan Petroleum Institute, the National Fire
Protection Assocfation, and your organization--to expeditiously
improve the packaging of the more dangerous products (such as those
that are highly flammable or toxic, or pose a threat to health
through contamination of the environment) by (a) developing a list
of hazardous materials that should be transported only in pressure
tank cars with head shield protection and thermal protection ({if
needed); and (b) establishing a working agreement to ship the
1isted hazardous materials in such tank cars. (Class II, Priority
Action) (R-91-14)

--to Class 1 raflroads and railroad systems,
Guilford Transportation, Inc., and MidSouth Rail Corporation:

Develop, f{wplement, and keep current, {in coordination with
communities adjacent to your ratlroad yards and along your
hazardous materfals routes, writtan emergency response plans and
procedures for handling reicases of hazardous materials. The
procedures should address, at a minimum, key railroad personnel and
means of contact, procedures to fdentify the hazardous materials
being transported, {dentification of resources for technical
assistance that may be needed during the response effort,
procedures for coordinatfon of activities between railroad and
emergency response personnel, and the conduct of disaster drills or
other appropriate methods to test emergency response plans.
(Class I, Priority Action) (R-91-15) (Supersedes R-85-53)

Establish, for employees responsible for the safe transport of
hazardous materfals (such as traincrews and first-line
supervisors), methods to evaluate (a) the employee’'s 1level of
knowledge of emergency procedures, and (b) the emprloyee’s ability
to apply such knowledge in an actual emergency. Evaluations of
employees could be performed durinyg efficiency checks, disaster
?ri;}sie)or simulated emergencies. (Class Il, Priority Action)
R- -
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--to the Amerifican Short Line Raflroad Association:

Encourage the regional and local raflroads in your membership that
transport hazardous materfals to develop, implement, and keep
current, {in coordination with communities adjacent to their
railroad yards and along their hazardous materfals routes, written
emergency response plans and procedures for handling releases of
hazardous materfals. The procedires should address, at a aintmum,
key rafilroad personnel and means of contact, procedures to fdentify
the hazardous materials being transported, i{dentification of
resources for technical assi<’ance that may be needed during the
response effort, procedures for coordination of activities between
ratlroad and emergency response personnel, and the conduct of
disaster drflls or other appropriate methods to tes. emergency
Ee;gog;: plans. (Class II, Priority Action) (R-91-17) (Supersedes

Encourage the regional and local railroads in your membership that
transport hazardous materials to establish, for employees
responsible for the safe transport of hazardous materfals [such as
traincrews and first-line supervisors), methods to evaluate (a) the
employee’s level of knowledge of energency procedures, and (b) the
employee’s ability to apply such knowledge in an actual ewergency.
Evaluations of employees could be performed during efficiency
checks, disaster drills, or simulated emergencies. (Class II,
Priority Action) (R-91-18)

the Chemical Manufacturers Association:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Federal Railroad Administratfon, the Assoctation of American
Railroads, the American Petroleum Institute, the National fire
Protection Assoctation, and your organization--to expeditiously
improve the packaging of the more dangerous products {such as those
that are highly flammable or toxic, or pose a threat to health
through contamination of the environment) by (a) developing a list
of hazardous materials that should be transported only in pressure
tank cars with head shield protection and thermal protection (if
needed); and (b) establishing a working agreement to ship the
1isted hazardous materials in such tank cars. (Class If, Priority
Action) {R-91-19)




--to the American Petroleum Institute:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--comprising the RSPA, the
Federal Railroad Administration, the Assocfatfon of American
Railroads, the Chemical Manufacturers Association, the National
Fire Protection Association, and your organization--to
expeditiously improve the packaging of the more dangerous products
{such as those that are highly flammable or toxic, or pose a threat
to health through contamination of the environment) by
(a) developing a 1ist of nazardous materfals that should be
transported only in pressure tank cars with head shield protection
and thermal protection (if needed); and (b) establishing a working
agreement to ship the listed hazardous materials in such tank cars.
(Class I1, Priority Action) (R-91-20)

the National Fire Protection Assocfation:

Assist the Research and Special Programs Admintstratior. (RSPA) in
the e:tablishment of a working group--comprising the RSPA, the
Feaeral Railroad Adminfstration, the Association of American
Raflroads, the Chemical Manufacturers Association, the Auerican
Petroteum Institute, and your organization--to expeditiously
improve the packaging of the more dangerous products {such is those
that are highly flammable or toxic, or pose a threat to health
through contamination of the environment) by (a) developing a 1ist
of hazardous materials that should be transported only in pressure
tank cars with head shield protection and theraal protection (if
needed); and (b) establishing a working agreement to ship the
11sted hazardous materials in such tank cars. (Class II, Priority
Action) (R-91-21)

--to the National Leaque of Cittes, the Natfonal Assoctation
of Counties, the Iniernational Assocfation of Fire Chiefs,
the International Assocfation of Chicfs of Police, and
the National Sheriffs’ Assocfation:

Urge your members to (a) develop, implement, and keep current, in
coordination with each other, and with the Class I, regional, and
local raflroads that transport hazardous materfals through the
members’ areas, written emergency response plans and procedures
for handling releases of hazardous materfals; and (b) encourage
incident commanders to stay knowledgeable of the written content.
The procedures should address, at a minimum, key railroad personnel
and means of contact, procedures to i{dentify the hazardous
materials being transported, i{dentification of resources for
technical assistance that may be needed during the response effort,
procedures for coordination of activities between ratlroad and
emergency response personnel, and the conduct of disaster drflls or
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other arproprlate methods to test emergency =esponse plans.
{Class I, Priority Action) (R-91-22) (Supersedes R-88-69)

Closed

As a result of this study, the National Transportation Safety Board
classified the following recommendations as "Closed.*

8-35-53

In coordination with communities adjacent to your raflroad yards,
develop and implement emergency planning and resgonse procedures
for handling releases of hazardous materials. hese procedures
should address, at a minimum, fnitial notification procedures,
response actions for the safe handling of releases of the various
types of hazardous materials transported, identification of key
contact personnel, conduct of emergency drills and exercises, and
identification of the resources to be provided and the actions to
be taken by the railroad and the communfity.

Status: "Closed--(Various actions as indicaied below)/Superseded”
by Safety Recommendations R-91-15 and R-91-17

Alton & Southern Raflroad Company

Atlanta & Saint Andrews Bay Railway Company

Bangor and Aroostock Railroad Company

Belt Railway Company of Chicago

Bessemer and Lake Erie Railro:id Company

Boston and Maine Corporation

Colorado and Southern Ratlway Comp:ny

Duluth, Missabe and Iron Range Railway Company
Florida East Coast Railway Company

Grand Trunk Yestern Ratlroad Company

Green Bay and Western Railroad Company

Kansas 01t{ Southern Railway Company {nox part of Kansas City
Southera Lines)

take Superior & Ishpeming Railroad Company

Maine Central Raflroad Company

Milwaukee Road

Ninneapolis, Northfield and Southern Railroad Company

Missouri-Kansas-Texas Railroad Co.

Monogahela Raflway COmpan{

Horfolk and Portsmouth Belt Line Raflroad Company
Norfolk and Wastern Railway Company (now part of Norfolk Southern
Corporation)

Pittsburg & Shawmul Railroad Company

Pfttsburgh and Lake Erie Railroad Company

S00 Line Railroad Company
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Southern Pacific Transportation Company (now part of
The Southern Pacific Lines)

Terminal Railroad Association of St. Louis

Texas Mexican Railway Compan{

Toledo, Peorfa & Western Railway Company

Union Pacific Railroad Company

Union Ratlroad Company

VYermont Railway, Inc.

CSX Transportaton, Inc.

Chicago and North Western Transfortation

Consolidated Rafl Corporation (Conrail)

Delaware and Hudson Valley Railway Co.

Denver and Rio Grande Western Raflroad Co. (now part of
The Southern Pacific Lines)

Detroit and Mackinac Railway Co.

El?in, Joliet and Eastern Railway Co.

Itinofs Central Rajlroad Company

R-83-10%

Require that all tank car shipments of hazardous materfals with an
fsotu’ion radius of one-half mile or more, as recommended by the
U.S. Department ¢f Transportation Emergency Rcsponse Guidebook, be
transported in tank cars equipped with hoad shield or full tank
head protection.

Status: “"Closed--Acceptable Action/Superseded® bhy Safety
Recommendation R-91-11.

1-85-15

Notify your members who use the U.S. Department of Transportaiion
Emergency Response Guidebook tor Hazardous Matertals Incidents of
the fact that farts of a rafl tank car carrying liquids or gases
may be propelled unpradictable distances should it rupture
violently, that parts of cuch tank cars have been known to travel
far greater distances than the recommended {inftfal evacuation
zones, and that far greater evacuation distances may be necessary
to protect against injury.

Status: *Closed--Acceptable Action.®




R-88:69

Advise your membership of the hazardous materials/vallroad accident
in New Orleans, Loufsiana, on September 8, 1987, and urge your
members, fn coordination with rail yard management, tu develop and
implement emergency response procedures for handling releases of
hazardous materjals from raflroad vehicles.

Status: "Closed--Unacceptable Action--No Response
Recelved/Superseded” by Safety Recommendation R-91-22,

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

JAMES L. KOLSTAD
Chairwean

SUSAN M. COUGHLIN
Vice Chairman

JOHR K. LAUBER
Member

JIN BURNETT
Member

CHRISTOPHER A. HART
Member

Adopted: May 16, 1991

Member Burnett would classify Safety Recommendations R-85-61 and -64 as
"Open--Unacceptable Response® because 6 years have passed without the
completion of regulatory action by the RSPA and the FRA. Member Burnett
notes that Safety Recommendations R-85-6]1 and -64 expanded on the need to
address the protection provided for certain hazardous materials, which was
first brought to the attention of the DOT in Safety Recommendation R-80-12
{ssued 10 yeirs aqo. Momber Burnett also would classify Safety
Recommendation R-85-105 as "Ogen--Unacceptable Response™ because the RSPA has
taken no positive action in res‘)onse to the recommendation; Member Burnett
believas the Safety Board should provide an alternative criteria to the
fsolation vadius of 1/2 mile as stated in the recommendation.
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APPERDIX A

SIZE OF THE HAZARDOUS MATERJALS SEGMENT
WITHIN THE RAILROAD INDUSTRY, 1984-89

Table 6.--Chenicals and allfed products transported by
Class | railroads, 1984-39

Tons originated Revenue

Portion of Portion of
Tons all products ODollars  all products

Percent Billjon Percent

1.5 3.4
8.1 3.3
8.1 3.3
8.% 3.5
8.6 3.8
8.7 3.8

Source: Association of American Railroads (1985-90).

Preceding page blank
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APPERDIX 3
VOLUME OF HAZARDOUS KATERIALS TRANSPORTED BY RAIL, 1989

Table 7.--Top 25 hazardous materials transported
by ratl, by number of carloads originated, 1989

Nuaber of
Rank and commodity carloads originated

Mixed shipments 327,106
Liquified petroleum gas 175,080
Sadtfum hydroxide 102,809
Molten sulfur 75,002
Anhydrous ammonia 66,526
Sulfuric acid 64,903
Chlorine 60,910
fue) o 39,140
Methyl alcohol 33,486
Vinyl chloride 31,591
Phosphoric acid 31,543
Ammonium nitrate fertilizer 20,952
Styrene monomer, inhibited ¢ 18,299
Carbon dioxide, refrigerated liquid 15,844
Hydrochloric acid 14,838
Fuel ofl, diesel 13,323
Crude o11, petroleum 12,580
Gasoline 11,726
Denatured alcohol 11,537
Hazardous substance, n.o.s.® 10,707
Phenol/carbolic 2cid 7,822
Petroleum naphtha 7,60
Hexasethylamine diamine solution 7,327
Adiplc acid 7,296
Ethylene oxide 7,276

O 00 it O OV i W N e

Total, top 25 commodities 1,175,281
Al the harardous materfals 348,493
Al hazardous saterfals 1,523,714

3 An inhibitor added to a commodity is a chemical compound Lhat retards
or stops an undesired chemical reaction.

D Not otherwise specified.
Source: Assocfation of Amertcan Raflroads (1990a).

Preceding page blank
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APPENDIX €

DIAGRANS OF TANK CARS AND
TANK CAR SPECIFICATIONS

Preceding page blank
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Schgmatic of a tank car.
(Source: American Association of Railroads.)
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General features of a DOT-111A (top) and DOT-105 (bottom) tank car.
(Source: General American Transportation Corporation 1985.)
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(Source: General American Transportation Corporatton 1985.)
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Association of American Railroads
Manusl of Standards and Recommended Practices
Specifications for Tank Cars

The specification of a tank car is the specific designation within a class, for example
"Spec. DOT-111A100W2.”

The t° e of a tank car designates the approving authority such as AAR, ARA, ICC,
DOT, or USG. Preferred usage is, for example, “DOT tank cars.”

A tank consists of & shell and heads tegether with connections welded directly
thereto. As used in these specifications, "tank™ means tank car tank. The head of a tank
is one of the end closures.

“Shell-full™ refers to the volume corresponding to s liquid level at the inside top of
the shell at the manway opening or dome ring opening. This shell.full volume is not to be
used when calculating the flling density of the lading. A tank is “calibrated” to
gccurately measure its capacity. A tank is “gaged” to determine the quantity of liquid
loaded into it. Shell full stamping on tank car tank heads is net volume with allowance
for tank internals.

A stub sill tank car (or a tank car without continuous center sill) has draft sills at
esch end of the tank instead of a continuous center sill and utilizes its tank as a part of
the car structure.

- S
it Sty I

o Ot o

b kit i ey

A certified car is a stub sill. non-pressure, non-exterior coiled car built prior to July 1,
1974 and meeting the requirements of 1.4.3.

e e ey b Ve g s (U

1.2.3. TANK CAR DEFINITIONS

Tank cars currently in service are of four types: DOT. AAR, ICC, and USG. See
1.1.3. for specifications in effect for new construction.

"k s

1.2.3.1. DOT TANK CARS

DOT tank car specificetion numbers consist of a class designation followed by
tdentifying letters and numbers. The second number, where present, tndicates tank test
pressure in psi. In all classes except Classes 103, 104 and 113, the two number series are
separated by an “A” which has no special significance. Suffix “W" denotes a fusion
welded tank; suffix "F" denotes a forge welded tank and suffix X" hes special signifi-
cance as discussed telow. The absence of a suffix indicates seamless tank construction.

Class DOT-103°W tank cars are insulated or uninsulated non-pressure c¢ars with an
expansion dome. The expansion capacity in the dome {s listed below. Class 103°W cars
bullt for specific services or requiring special fittings or materials of construction are
designated by letters interposed for the asterisk.

Minimum
Bottom Bottom %
Tank Outlet Washout Expansion

carbon steel 2
carbon steel No i
sluminum alloy 2
aluminum alloy No 1
nickel No |
carbon steel, elastomer lined No 1
alloy atee!l 1
slloy steel 2
glloy steel 1
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Associstion of American Riailroads
Manual of Standards and Recommended Practices
Specifieations for Tank Cars

Class DOT-104W tank cars are insulated carbon steel non-pressure cars with an
expansion dome and having a minimum expansion capacity of 2¢% in the dome.

Class DOT-105A.J or S***W tank cars are insulated carbon steel pressure cars, with
2 manway nozzle, designed for top loading and unloading; bottom outlet or washoul
prohibited. Class 105A or J**°ALW tank cars are similar except that they have alu.
minum alloy tanks. Ciass 105A°**F has forge welded tanks.
A = equipped with top-and-bottom shelf couplers
J = equipped with jacketed thermal protection, tank head puncture resist-
ance and top-and-bottom shelf couplers
S = equipped with tank head puncture resistance and top-and-bottom stel’
couplers

Class DOT-106A°**X tanks are uninsulated carbon steel tanks designed to be re.
moved from the car structure for filling or emptying, and designed to 2 maximum stress
level In the shell.

X = Fusion welded longitudinal tank seam and forge welded head seams
XNC = Nickel clad
NCI = Nickel—=Chromium—Iron
Class DOT-107A°°** tank cars are uninsulated high pressure service cars having

several permanently mounted seamless forged and drawn steel tanks designed to a
maximum stress level in the shell.

Class DOT-109A***W tank cars are insulated or uninsulated carbon steel pressure
cars, with & manway notale and an optional bottom washout designed for top loading
and unloading.

Class DOT-109A°**ALW tank cars are similar except they have aluminum alloy
tanks.

Class DOT-110A°**W tanks are uninsulated carbon steel tanks designed to be
removed from the car structure (or filling or emptying, and designed to a burst pressure,

Class DOT-111A**W* tank cars are insulated or uninsulated non-pressure cars
without an expansion dome. The expansion ¢apacity in the tank is two percent. Class
DOT-H11A***W* tank cars built for specific services or requiring spoeisl fittings or
materigls of construction are designated by suffix letters or numerals. Class DOT.
111A®**F* have forge welded tanks converted from Spec. ICC-105A300, 450, or 500. Suffix

letters are: Bottom Bottom
Tank Qutlet Washout

ALWI aluminum alloy .

ALW?2 aluminum alloy No
W1 carbon steel

W2 carbon steel No
W3t carbon steel

Wit carbon steel No
Ws carbon steel, elastomer lined No
weé alloy steel

w7 slloy steel No
Fl carbon steel

F2 ¢arbon steel No

tinsulation required.
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Asrsocistion of American Raitroads
Manuval of Standards and Recommended Practices
Specifications for Tank Cars

Class DOT-112A, J. S, or T***W tank cars are uninsulated carbon steel pressure cars,
with a2 manway nozzie and without bottom ¢onnections, designed for top ltoading and
unloading. They are designed for loading of liquefied compressed gases or Aammable
liquids.

A = equipped with top-and-bottom shelf couplers

J = equipped with jacketed thermal protection, tank head puncture resist.
ance, and top-and-bottom shelf couplers

S = equipped with head shlelds and top-and-bottom shelf couplers

T = equipped with non-jacketed thermal protection system, top-and-bottom
shelf couplers. anJd head shields

Note: Class 1124, ). S. or 7**® F tank cars are similar except they are forge welded
tanks converted from Class 1CC-105A.

Class DOT-113*°**W tank cars are vacuum insulated ¢ars having an inner container
and carbon steel outer sheil; the insulation system is designed for a holding time. Class
DOT-113 cars are designed for specific loading and shipping temperatures and have
certain materials and fittings requirements as detignated by the intermediate letter:

A = Minus §23F (-233°C) loading; high alloy steel inner container; special
fittings and insulation for relrigeraced (cryogenie) liquid hydrogen.

C = Minus 260F (-162°C) loading; high alloy steel inner contalner; special
fittings for refrigerated (cryogenic) liquid natural gas, refrigerated (cryo-
genic) liquid methane (DOT exemption required), or refrigerated (cryo-
genic) liguid ethylene.

D = Minus 135F (-104°C) loading; nickel alloy steel inner container; special
fittinge for refrigerated liguid ethane (DOT exemption required) or re-
frigerated (cryogenic) liquid ethylene.

Class DOT-114A, J. S or T***W tank cars are uninsulated carbon steel pressure cars
with 2 manway nozzle and optional non-circular cross section. An additional group of
valves and fittings may be provided in another location. They are designed for loading of
liquefied compressed gases or lammable liqulds.

A = equipped with top-and-bottom shell couplers

J = equipped with jacketed thermal protection, tank head puncture resist.
ance, and top-and-bottom shelf couplers

S = equipped with head shields and top-and-bottom shelf couplers

T = equipped with non-jacketed thermal protectlon system, top-and-bottom
shelf couplers, and head shields

Claas DOT-115A***W* tank cars are insulated non-pressure cars having an inner
container and carbon steel outer shell with optional bottom connections. Suffix letters
are:

W1 = Steel inner container
W6 « Alloy steel inner container
ALW = Aluminum inner contalner

C-l11-10
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APPENDIX C

Association of American Raiiroads
Manual of Standards and Recommended Practices
Specifications for Tank Cars

Proposed Class DOT-J20°**W tank cars are insulated pressure cars desigred for
ambient temperature loading of liquefied compressed gases and/or Aammable liquids.
Proposed Class DOT-120°**ALW tank cars are similar except that they have aluminum
alloy tanks.

1.2.3.2. AAR TANK CARS

AAR tank cars aré for non-regulated commodity services. Most AAR tank cars have
DOT counterparts, the main specification differences being that only partial postweld
heat treatment is required and radioscopy is not required for carbon steel tanks. The
second number. where present, indicates tank test pressure in psi. Suffix “W"” denotes a
fusion welded tank.

Class AAR-201A**W tank cars, now obsolete for new construction, are insulated or
uninsulated sluminum non-pressure cars with an expansion dome.

Class AAR-203°W tank cars are insulated or uninsulated non-pressure cars with an
expansion dome. These cars conform, with certain exceptions, to Class DOT-103W.

{No letter) = carbon steel
D = alloy stee!

Class AAR-204 tank cars are vacuum insulated cars having an inner container and
carbon steel outer shell. They are designed for loading of liquid argon, nitrogen or
oxygen. Spec. AAR-204W tank cars are similar in concept to Class DOT 113°°*°W cars.
Suffix letters are:

X = Conversicn from XT boxed tank cars
W = Fusion welded alloy steel inner ¢ontainer and carbon steel outer shell
Spec. AAR-205A300W tank cars are now des.qnated DOT-109A300W

Spec. AAR-206W tank cars are insulated nin-pressure cars having an inner con-
tainer and carbon steel outer shell. These cars conform, with certain exceptions, to Class
DOT-115A %' W,

Class AAR-207A**W* tank cars are designed for 15 psig (103 kPa) minimum internal
préssure and are used (or the transportation of granular commodities that sre unloaded
pneumatically. Suffix letters are:

W = Carbon steel fusion welded tank
ALW = Aluminum alloy fusion welded tank
W8 = Alloy steel fusion welded tank

Spec. AAR-208 tank cars are non-pressure cars having wood-staved metal hooped
tanks for the transportation of certaln food-grade materals.

Class AAR-211A°**W* tank cars are insulated or uninsulated non-pressure cars
without an expansion dome. The numeral after “W" designates specific outlet and
bottom connection aptions. These cars conform, with certain exceptions, to Class DOT-
111A%*We, Suffix letter, or numerals are:

W1 = Carbon steel tan¥; 2% minimum expansion capacity in tank; op-
tiona] bottom outlet or washout

W6 = Alloy steel, optional bottom cutlet or bottom washout
W17 = Alloy steel, no bottom outlet or bottom washout
ALW = Aluminum alioy tank

C-111-1}
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APPENDIX C

Association of American Railroads
Manual of Standards and Recommend.d Practices
Specifications for Tunk Cars

1.2.3.3. ICC TANK CARS

ICC tank car specifications. in general, were redesignated DOT specifications. Those
tank cars not o redesignated have riveted or forge welded tanks, but conform in other
respects to corresponding DOT c¢lasses.

Class {CC-103 and Class 1CC-101 have riveted tanks.

Spec. ICC-103 CAL has a triple-riveted aluminum tank with 1% minimum expansion
capacity dome.

Class ICC.105A°°* have forge welded carbon steel tanks.

Class ICC-106A*** tanks are identical to DOT-106A***X except they have forge
welded longitudinal seams.

1.2.3.4. EMERGENCY USG TANK CARS

Emergency USG* tank cars are insulated or uninsulated carbon steel non-pressure
cars with 2 capacity expansion domes. They were built during World War Il for
transportation of petroleum products limited to eight pounds per gallon (0.959 kg L). and
vapor pressure not exceeding 15 psia at 100F (110 kPa {abs.) at 37.8°C ). They became
obsolete for new construction in 19863.

C-111-12
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APPENDIX D

BRIEFS OF THE CASES
INVESTIGATED DURING THE SAFETY STUDY

tocation of accident

Date of
accident

Ratlread

NTSB
accident
number
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Claude, TX
Punta Gorda, fL
Pasco, WA
Jeffersonville, IN
Vilmington, CA
Rocdhouse, 1L
Denver, €O
Guirport, NS
Sheridan, Wl

Las Vegas, NY
Columbus, OH
Crofton, KY

Deer Park, 1X
Farnum, N

White Bluff, IN
Altosna, lA
Urbacger, 1X
Ohiopyle, PA
8razoria, TX
Louwdorille, OH
tlsb‘ VY m
flberton, GA
t's Grove, WI
Athens, GA
Mesphis, TN
Jacksonville, FL
Sumit, It
Rineyville, KY
fasley, SC
pearl, It
Morganra, LA
Newcastle, CA
Lyndon Station, WI
Bangor, AL
Lanagan, KO
Fruttvale, X
Palayra, WO
fdison, M)
Flagstaff, Al
Bonners Ferry, (0
Helena, MY
Kansas City, XS
Manteca, (A
Bordulac, ND
Akxron, OH

03/04/88
03/10/88
04/08/83
04/26/88
04/27/68
05/03/88
05/ud/88
05/07/88
05/14,63
05/23/88
06/11/88
06/22/88
07/22/88
02/22/88
U7/24/88
07/30/68
07/30/88
08/01/88
08/02/88
08/04/88
08/06/88
08/08/88
08/10/88
08/13/38
"2/18/88
09/15/88
09/25/88
10/13/88
10/16/88
10/26/88
10/26/88
11/02/88
11/09/88
11/19/88
11/20/88
11/25/688
11/29/88
12/09/88
12/14/88
01/29/89
02/02/89
02/02/89
0:/20/89
02/20/89
02/26/89%

FIWB8FRIIY
ATLS8FRILY
CHI&SFRILY
CHIBAFRZIB
LAJBSFRZ10
CHIBBFRI20
DENBSFRIII
ATLBBFRZ]S
CHIB8FR222
LAXBSFR212
ATL88FRIL6
ATL88FRL1Y
FTWE8FRIZ)
DENSBFRIN?
FTW88FRI24
DCASBMRI06
FIWE8FRIZS
FIVBNFRI26
FIV8SFRI2?
LAXBBFRZ1S
FTW88FR1I28
ATL88FR220
CHI88FRI2T
ATL88FRI2]
ATL88FRI22
ATL88FRIZY
CHI88FRI29
ATL89FRIO02
ATL89FRI03
(HIBIFRIOS
FTN89FRIO)
LAI89FRI02
CHIBIFRIO6
ATLIGFRIOS
CHIS9FRI0?
FIVE9FRIOA
CHI89FR108
NYC89FRI03
LAX89FRIO0S
LAT89FRZ1I
DCAB9MRIOI
CHIBIFRINI
LAXBSFRILS
CHI89FR214
OCAS9M004




NTSB # FTWBBFRZ13

File No. - 22 03/04/88

NATIONAL TRANSPORTATION SAFETY BOARD

WASHINGTON, D.C. 20594

BRIEF OF ACCIDENT
CLAUDE, TX

RUMDATE: 03/23/90
Time (Lcl) - 0820 CS7

---gasic Information---

Reporting Railroad - BN

Type of Accident - DERAILMENT

Operating Phase - €N ROUTE

Method of Operation - TIMETABLE
TRAIN ORDERS

Property Losses
Ratlroad - $ 380,734.00
Non-Ratlroad - § 0.00

Fire - NO

BN - BURLINGYON NORTHERN RAILROAD COMPANY

Injuries

Fatal Serious Minor uon:
0

0

0

Employees 0 0
Passengers 0
Motorist v)
Other 0

-~-Raflroad/Personne! Information---

Train Data
Ratlroad
Type of Train
Tratn ID
Direction
Speed iEst.)
Speed Auth.)

BN

FREIGHT

EXTRA 3000 WEST
WEST

39

49

Train Consist/Damage
No. Loco. Units
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Trailing Tons
Loco. Destroy/Derailed
Cars Des' oy/Derailed

BN - BURLINGTON NORTHERN RAILROAD COMPANY

Crew Information

Front End - 4

Rear £nd -0
Toxicology Performed - NO

Radio Communications
Radio Available - YES
Operational - YES

---Enviromment /0perations Information---

Neather Data
Weather Condition - CLOUDY
Condition of Light - DAYLIGHT

Evacuation - NO

Itinerary
Last Departure Point

WICHITA FALLS, TX

Destination
AMARILLO, TX

Hazardous Matertals
Involved - YES
Cars Involved - 4

Track information
Type/No. of Tracks - MAIN/1
Gradient - ASC. 0.97
Alignment -CURVE 1 DO M

---Narrative---

BN FREICHT TRAIN EXTRA 3000 WEST HAD 24 CARS DERAIL WHILE MOVING 39 MPH,
BEHIND THE LOCOMOTIVE. INVESTIGATION RE
THE RAIL BROKE WHERE THERE NAS A PRE-EXI
ANHYOROUS AMMON'A, BUT OUE TO THE PEMOTENES
MONTHS BEFORE THE ACCIDENT, A RAIL DEFECT C

VEALED A CONTINUCUS
NG 46% FRACTURE THROUGH THE RAIL HEAD.

THE FIRST AR TO DERAIL WAS Ti!t 4TH CAR
LY WELDcD RAIL BROKE AS THE TRAIN PASSED OVER IT,
A TANK CAR CRACKED, LEAKING

S OF THE DERAILMENT AREA, NO EVACUAYION WAS NECESSARY. ABOUT 7
AR PASSED OVER THE SITE AND DID NOT DETECT ANY RAIL DEFECTS.

0 XiGN3ddV




BRIEF OF ACCIDENT, continued

File No. - 22 03/04/88 CLAUDE, TX Time (Lc1) - 0820 CST

Cccurrence #1 - DERAILMENT
Phase - MAINTAINING SPEED

Findi

()
l. RR?L. CONTINUQUSLY WELDED - DEFECT, INTERNAL
2. RAIL, CONTINUOUSLY WELDED - OROKEN

Occurrence #2 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

---Probable Cause---

The National Transportation Safety Board determines that the probadle Cause(s) of this
accident is/are finding(s) 1, 2
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NTSB # ATLB8FRZ13

File No. - 23 03/10/88

NATIONAL TRANSPORTATION SAFETY BJARD
WASHINGTON, C.C. 20594

BRIEF OF ACCIDENT
PUNTA GORDA, FL

RUNDATE:
Time (Lc1) -

03/23/99
1455 EST

-=~Basic Information---

Report$ Raflroad SGLR

Type of Accident DERATLMENT
Operating Phase EN ROUTE
Method of Operaticon MANUAL BLOCKS

SGLR - SEMINOLE GULF RAILROAD

Property Losses
Ratiroad - 3 4,960.00
Non-Railroad - $ 0.00

Fire - NO

injuries

Fatal Serious Minor Non;
0

0

0

Employees 0 0
Passengers 0
Motorist 0
Other 0

~==Railrosd/Personnel Informztion---

Train Data
Railroad
Type of Train
Tratn D
Direction
Speed (Est.) 20
Speed (Auth.) 20

SGLR - SEMINOLE GULF RAILROAD

SGLR

FREIGHY

EXTRA 573 SOUTH
SOUTH

Train Consist/Damage
No. Loco. Units
No. Cars/Caboose
End of Train Monito+
Length (Feet)
Trailing Tons
Loco. Destroy/Derailed
Cars Destroy/berai\ed

Crew Information

front €nd - 2

Rear tnd -0
Toxicoiogy Performed - NO

Radio Communications
Radio Available - YES
Operational - YES

---Environment/Operations Information---

Weather Data
Weather Condition - CLEAR
Condition of Light - DAYLIGHT

Evacuation - YES

Itinerary .
Last Departure Point

ARCADIA, FL

Destination
FT. MYERS, FL

Hazardous Matertals
Involved - YES
Cars Involved - 1
Track Information
Type/No. of Tracks - MAIN/]
Gradient - LEVEL
Al fgnment -+ CURVE 3 D 30 M

---Narrative..-

A SEMINOLE GULF RAILWAY FREIGHT TRAIN HAD GM

F OF ITS 40 CARS DERAIL NEAR PUNTA GORDA, FL.

THE CAR DERAILED ON CURVED

TRACK, AND DURING A PGST ACCIDENT INSPECTION uAS FOUND TO HAVE TRUCK SIDE REARINGS IN CONSTANT TIGHT CONT,.CT WITH THE

CAR BOGY.
DERAILMENT.

THE DERAILED CAR CONTAINED AMMONIUM NITRATE WHICH DID NOT SPILL.
PERSONS WAS ORDERED BY LOCAL PUBLIC SAFETY OFFICIALS.

A PRECAUTIONARY EVACUATION OfF ABOUT 300
THEPL WAS NO FIRE UR PERSONAL INJURY AS A RESULT OF THE

0 XION3ddV




BRIEF CF ACCIDENT, continued

File No. - 22 03/10/88 PUNTA GORDA, FL Time (LeY) - 1455 EST

Occurrence #1 - DERAILMENT
Phase - MAINTAINING SPEED

Finding(s
:. S?Eé &EAR!NG - BINDING (MECHANICAL)

-~=pr~badle Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1
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NATIONAL TRANSPORTATION SAFZTY 80ARD
WASHINGTON, D.C. 20594

NTSB # CHISSFRZ17 BRIEF OF ACCIDENT RUNDATE: 03/23/90
File No. - 32 04/08/88 PASCO, WA Time (Lcl) - 1230 POT

---Basic Information--- Injuries

Reoortinxckaﬂmld - BN Property Losses Fatal Serious Minor None
Type of Accident - DERAILMENT Railroad - $ 1,292.853.00 Employees 0
Operlting Phase - EN ROUTE Non-Raflroad - § 0.00 Passengers 0
Method of Operation - TRAFFIC CONTROL Motortst 0

TIMETASLE Fire - NO Other 0

BN - BURLINGTON NORTHERN RAILROAD COMPANY
---Ratlroad/Personne! Information---

0 XION3ddv

Tretn Data Train Consist/Damage Crew Information
Ratlroad - BN No. Loco. Units 7 Front End - 4
Type of Train
Tratn 10
Dtrectignt )
Speed (Auth.)

FREIGHT Ro. Cars/Caboose Rear £nd -0

EXTRA 6810 EAST End of Train Monitor Toxicology Performed - YES

EAST Length (Feet) |

28 Trailing Tons Radio Communicattons

45 Loco. Destroy/Derailed / Radic Available - YES
Cars Destroy/Oerailed Operational - YES

BN - BURLINGTON NORTHERN RAILROAD COMPANY
~-=Environment /Operations Information---

Weather Data Itinerary Hazardous Materials
Weather Condition - CLEAR Last Departure Point Involved - YES
Condition of Light - DAYLIGHT WISHRAM, WA Cars Involved - 4
Track Information
Destination Type/No. of Tracks - MAIN/2
PASCO, WA Gradient - LEVEL
Evacuation - NO Alignment - TANGENT

---Narrative---

BN FREIGHT TRAIN EXTRA 6810 EAST HAD 24 CARS DERAIL. THE TRAIN WAS GOVERNED BY THE SIGNAL INDICATIONS OF A

CENTRALIZED TRAFFIC CONTROL SYSTEM. AS THE TRAIM APPROACHED THE CTC SIGNAL AT THE WEST END OF A SIDING, THE SIGNAL
ASPECT CHANGED FROM "CLEAR® TO “STOP™. THE ENGINEER STOPPLD THE TRAIN WITH AN EMERGENCY APPLICATION OF THE BRAKES. THIS
CAUSED THE DERAILMENY OF AN UNOCCUPIED CABOOSE 42 CARS SEHIND THE INGINE. THE SIGNAL THEN CHANGED BACK TQ "CLEAR",

AND THE TRAIN PROCEEDED WITHOUT BEING INSPECTED BY THE CREW. BN RULES DO NOT REQUIRE THIS INSPECTION. THE GENERAL
DERAILMENT OCCURRED WHEN THE DERAILED CA € STRUCK THE SWITCH AT THE WEST END OF THE SIDING. A MIGHWAY-RAIL

VERICLE WAS SPRAYING WEEDS IN THE AREA OF THE WEST END OF THE SIDING. THE MAINTENANCE OF WAY EMPLOYEE IN CHARCE XNtw

OF THE APPROACHING TRAIN, AND STATED THEY PERFORMED NO ACTION THAT WOULD HAVE CAUSED THE SIGNAL ASPECT 70 CHANGE,
ALTHOUGH PUTTING THE WEED SPRAYER ON THE TRACK WOULD CHANGE THE SIGNAL TO "ST0p".

Page 1




8RIEF OF ACCIDENT, continued

File No. - 32 04/08/88 PASCO, WA Time (Lcl) - )23¢ ooT

Occurrence #1 - ABRUPT MANEUVER
Phase - MAINTAINING SPEED

Fiudinas's&A
1. Hl IL VEHICLE - ON TRACK
2 BLOCK SIGNAL - INITIATED - MAINTENANCE OF WAY LABORER

3. INATTENTIVE - MAINTENANCE OF WAY LABORER

Occurrence #2 - DERAILMENT, INITIAL
Phase - STCPPING

Occurrence #3 - DERAILMENT, SECONDARY
Phase - ACCELERATING

Finding{s)

INADEQUATE PROCEDURE - COMPANY OPERATOR/MGMT

Occurrence #4 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

-=-Probable Cause---

The Kational Transportation S:Fetg Board determines that the probable Cause(s) of this
iccident is/are finding(s) 1, 2,

Factor(s) relating to this accident is/are finding(s) 4

0 XIQGN3d4v




NTSB # CHIBBFRZ1S

File No. - 35 04/26/88

WASHINGTON, D.C.

NATIONAL TRANSPORTATION SAFETY BOARD

20594

BRIEF OF ACCIDENT
JEFFERSONVILLE, IN

RUNDATE: 03/23/9¢C
1645 £DT

Time (L) -

~==Basic Information---

Reporting Raflroad CR

Type of Accident HAZ. MAY. RELEASED
Operatin? Phase STANDING

Method of Operation YERBAL PERMISSION

CR - CONSOLIDATED RAIL CORPORATION

Property Losses
Railroad - 3
Non-Raflroad - §

Fire - NC

Injuries

fatal Serfous Minor None

tmployees v
Passengers 0
Motorist 0
Other 0

---Ratiroad/Personnel Information---

Train Data
Ratiroad - CR
T of Train YARD
rain ID INTERCHANGE
SORTH

0

Train Consist/Damage

No. Loco. Units

No. Cars/Caboose
End of Train Monitor
Length (Feet)
Trairling Tons

Loco. Destroy Ted

rai
Cars Destroy/Derailed

Crew Information
Front End - 3
Rear End -0
Toxicology Performed -

Radio Communications
Radio Avatlable - NO
Operational - N/A

NO

G X1ON3ddv

CR - CONSOLIDATED RAIL CORPORATION
---Envirorment /Operations Information---

Neather Data
Weather Condition - CLEAR
Condition of Light - DAYLIGHT

[tinerary
Last Departure Point

LOVISVILLE, KY

Destination
JEFFERSONVILLE, IN

Hazardous Materials
Involved - YES
Cars Involved - |
Track Information
Type/No. of Tracks - YARD/1S
Gradient - LEVEL

Evacuation - NO Alignment - TANGENT

---Narrative--.-

A CUT OF CARS WAS RECEIVED IN INTERCHANGE BY CONRAIL FROM THE PADUCAH & LOUISVILLE RAILWAY AT LOUISVILLE, KY. AFTER
PULLING THE CARS INTO CONRAIL’S JEFFERSONVILLE YARD, IT WAS FOUND THAT ONE CAR WAS LEAKING FROM THE BOTTOM OUTLET.
CHEMTREC, FIRE OEPARTMENT, STATE AND FEDERAL OFFICIALS WERE PROMPTLY NOTIFIED. THE SHIPPER CONTRACTED WITH A LOCAL
HAZMAT COMPANY AND THE LEAK WAS PLUGGED AT ABOUT 8 PM. THE COMMODITY WAS ACETIC ACID AND THE tOSS WAS BETWEEN 10 AND
200 GALLONS. NO INJURIES OR EVACUATIONS WERE ASSOCIATED WITH THIS INCIDENT. REPAIR OF THE CAR SHOWED AN EXCESSIVE
AMOUNT OF WELDING SLAG IN THE BOTTOM OUTLET AREA ALONG WITH A 6 INCH PIECE OF WELDING ROD MATERIAL. A RECENT REPAIR TO
A HEATER COIL BRACKET WAS EVIDENT.




BRIEF OF ACCIDENT, continued

P I TR G e ST A g o W 7o

File No. - 35 04/26/88 JEFFERSONVILLE, IN Time (Lcl) - 1645 EDT

Occurrence F1 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

Findinﬂs)
1. BOITOM OUTLET VALVES - LEAK
2. EQUIPMENT REPAIR - POOR - COMPANY MAINTENANCE

~---Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1, 2

G XION3ddY




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSB # LAXSBFRZ10 BRIEF OF ACCIDENT RUNDATE: 03/23/90
File No. - 38 04/27/88 WILMINGTON, CA Time (LcY) - 0435 pOT

---Basic Information---

Reporting Rajlroad - up ) Property Losses Fatal Serfous Minor None
Type of Accident - HAZ. NAT. RELEASED Ratlroad - . Employees 0 0 2
Operatin? Phase - STANDING Nou-Railroad - § . Passengers 0 0
Method of Operation - YARD RULES Motorist 0 0
TIMETABLE Fire - NO Other 0 9

UP - UNION PACIFIC RAILROAD CoMpPany
-==Railroad/Personnel Information---

rain Data Tratn Consist/Damage Crew Information
Rat)road - up No. Loco. Units Front End - &
Type of Train YARD No. Cars/Caboose Rear fnd -0
Train 1D - SWITCH ENGINE 2013 £nd of Train Monitor Toxicology Performed - NO
Direction EAST Length (Feet)

G X10N3ddv

Injuries

Speed 2£st.) . 0 Trailing Toas Radio Communications
Speed (Auth.) 10 Loco. Destroy Derailed Radio Available - YES
Cars Destroy/Derailed Operational - YES

UP__ - UNION PACIFIC RAILROAD COMPANY
---Environment/Operations Information---

Weather Data Itinerary Hazardous Materials
Weather Condition - CLOUDY Last Departure Pcint Involved - YES
Condition of Light - DARK WILMINGTON, CA Cars Involved - ]
Track Information
Destination Type/No. of Tracks - YARD/1
WILMINGTON, CA Gradient - LEVEL

Evacuation - NO

--<Narrative-..
A UP SWITCH ENGINE CREW WAS PRE
BEGAN HAVINC OIFFICULTY BREATH] . .__THE TWO CREWMEN HAD
INHALED SULPHUR DIOXIDE FUMES. OUND ON . 1T WAS REPORTED
TY, BUT HAD ) ' N TO A LOCAL HOSPITAL, TREATED. AND
; - THE VALVE WAS CLOSED AND SECURED BY Up




BRIEF OF ACCIDENT, continued

File No. - 38 04/27/88 WILMINGTON, CA Time (Lcl) - 0435 PDT

Occurrence 1 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - PICKUP NOT IN YARD

Finding(s
1. T:gé E;gES% - LEAK
2. EQUIPMENT MAINTENANCE - INADEQUATE - OTHER PERSON
3. COMPLACENCY - OTHER PERSON

--=Probable Cause---

The National Transportation Salety Board determines that the probable Cause(s) of this
accident is/are findtng(s) 1, 2

Factor(s) relating to this accident is/are finding(s) 3
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MATIONAL TRANSPORTATION SAFTTY BOARD

WASHINGTON, D.C. 20594

>3
-4
-
NTSB # CHISSFRZ20 BRIEF OF ACCIDENT RUNDATE: 03/23/90 EE
File No. - 41 05/03/88 ROODHOUSE, IL Time (Lci) - 0830 COT :
-"'BCS‘C lﬂfﬂf‘ltiﬁﬂ"‘ Injuries
Reporting Railroad - CMNW Property Losses Fatai Serious Mimor None
Type of Accident - DERATLMENT Railroad -3 32,000.00 Employees 0 0 0 3
Operatin? Phase - EN ROUTE Non-Railroad - $ 0.00 Passenners 0 0 0 0
Method of Operation - TIMETABLE Motorist 0 0 2 0
TRAIN ORDERS Fire - NO Other 0 0 0 0
CMNW - CHICAGO MISSOURI & WESTERN RAILYAY
---Railroad/Personnel Information---
Train Data Tratn Consist/Damage Crew Information
Railroad - CMNW No. Loco. Units - Front End - 3
Type of Train - FREIGHY No. Cars/Caboose - 60/0 Rear End -0
Tratin 10 - EXTRA 3014 EAST End of Train Monitor - MARKER Toxicology Performed - YES
Direction - EAST Length (Feet) - 4260
Speed (Est.) - 15 Trailing Tons - 6040 Radio Communications ~
Speed (auth.) - 25 Loco. Destrov/Derailed - N/A Radio Available - YES »
Cars Oestroy/Derailed - 0/5 Operational - YES
CMNW - CHICAGD MISSOURI & WESTERN RAILWAY
---Environment /Operations Information---
Weather Data Itinerary Hazardous Materijals
Weather Condition - CLOUDY Last Departure Point Involved - YES
Condition >. Light - DAYLIGHT KANSAS CITY, MO Cars Involved - 3
Track Information
Destination Type/No. of racks - MAIN/1
E. ST. LOUIS, It Gradient - ASC. 0.71
Evacuation - YES Al ignment -CURVEODOM
---Narrative---

CMNW FREIGHY TRAIN EXTRA 3014 EAST DERAILED ONE CAR AT A LOCATION OF CROSS LEVEL ELEVATION VARIANCE. THE TRAIN WAS
TRAVELING AT AN ESTIMATED 15 MPH WHEN A SUSPECTED HARMONIC ROCY SITUATION BEGAN AND ONE WHEELSEY ON THE 4STH CAR
CLIMBED THE SOUTH RAIL AND DERAILED. THE TRAIN TRAVELED THIS WAY FOR OVER 3 MILES BEFORE BEING STOPPED AT ROODHOUSE,
ILLINOIS, FOR A CREW CHANGE. THE NEW QUTBOUND CREW DID NOT MAKE THF MANDATORY AIR BRAKE TEST/INSPECTION BEFORE
DEPARTURE. AS THEY WERE DEPARTING ROODHOUSE, THE DERAILED WHEELSET STRUCK A CLOSURE RAIL AT A SWITCH AND THE CAR WAS
FORCED DOWN AN EMBANKMENT, DERAILING 4 OTHER CARS. TWO HAZMAT CARS DERAILED AND TURNED OVER, SPILLING THEIR

CONTENTS OF AMMONIUM NITRATE AND SULFURIC ACID.

MEASURE, 8UT SOON PETURNED TO THEIR HOMES.

ABOUT 1000 RESIDENTS WERE EVACUATED VOLUNTARILY AS A PRECAUTIONARY
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BRIEF OF ACCIDENT, continued

File No. - 41 05/03/88 ROODHOUSE, IL Time (Lc1) - 0830 CDT

Occurrence #]1 - DERATLMENT,INITIAL
Phase - MAINTAINING SPEED

Finding(s;
1. CROSS ELEVATION - IRREGULAR
2. INADEQUATE INSPECTION - MAINTENANCE OF WAY INSPECTOR

3. WHEEL - RAISED

Occurrence #2 - DERAILMENT, GENERAL
Phase - STARTING

Findi és)
4. WHEEL 3& - OFF TRACK
5.  GENERAL RULES - NOT COMPLIED - ROAD FREIGHT CONDUCTOR (through freight)

6. INADEQUATE INSPECTION - ROAD FREIGHT CONDUCTOR (through freight)

Lt

Occurrence #3 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

---Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1, 2, 5, 6

Factor(s) relating to this acctident is/are finding(s) 3

0 X10N3ddV



NATIONAL TRANSPORTATION SAFETY BOARD

WASHINGTON, D.C. 20594 = 3
= l
S
NTSB # ODENSSFRIL1 BRIEF OF ACCIDENT RUNDATE: 03/23/90 oo}
File No. - 42 05/04/88 DENVER, CO Time (Lcl) - 0900 MOT o
Reporting Railroad - UP Property Losses Fatal Serious Minor None
Type of Accident - HAZ. MAT. RELEASED Railroad - 3 840,00 Employees 0 0 0 0
Operatin? Phase - LOADING/UNLOADING Non-Railroad - $ 0.00 Passengers 0 0 0 0 .
Method of Operation - TRAFFIC CONTROL Motorist Q 0 0 0
TIMETABLE Fire - NO Other 0 0 0 1 *
UP - UNION PACIFIC RAILROAD COMPANY
---Ratlroad/Personnel information--- ’
Train Data Train Consist/Oamage Crew Information .
Railroad - yP No. Loco. Units . Front End - 4 ¥
T of Train - FREIGHT No. Cars/Caboose - 83/0 Rear End -0 F
rain 1D - EXTRA 2519 WEST End of Train Monitor - MONITOR Toxicology Performed - NO g
Direction - WEST Lengin (Feet) - 6772 P
Speed (Est.) - 0 Trailing Tons - 6444 Radio Communications s
Speed (Auth.) - 0 Loco. Destroy/Derailed - N/A Radio Available - YES 1
Cars Destroy/Derailed - N/A Operational - YIS :
UP - UNION PACIFIC RAILROAD COMPANY !
---Environment /Operations Inforeation--- k
Weather Data Itinerary Hazardous Materials ke,
Weather Condition - CLEAR Last Departure Point Involved - YES k!

Condition of Light - DAYLIGHY

NORTH PLATTE, NE

Cars Involved - 1} TR
Track Information &

Destination Tyoe/No. of Tracks - INDUSTRIAL/6 g
DENVER, €O Gradient - LEVEL ;R
Evacuation - NO Alignment - TANGEN® v
---Narrative--- B f

A UNION PACIFIC TRUCK HOSTLER WAS OERAMPING A TRAILER FROM A FLATCAR IN UP FREIGHT TRAIN EXTRA 2519 WEST WHEN HE NOTICED o
INSPECTION OF THE TRAILER REVEALED ONE OF THE 72 55-GALLON DRUMS IN THE S

WAYBILL INFORMATION INOICATED THE ORUM CONTAINZD CYTHION INSECTICIDE éPREHlUH GRADE MALATHION).

INVESTIGATION REVEALED THE DRUMS HAD NOT BEEN ADEQUATELY BLOCKED, ALLOWING THE DRUMS TO SHi

BLOCKING HAD PULLEC LOOSE AND A NAIL IN THE FLOOR Of THE TRAILER PUNCTURED THE DRUM.

LIQUID LEAKING OUT THE TRAILER DOOR.
TRAILER WAS LEAKING,

T WHILE EN ROUTE.
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BRicF OF ACCIDENT, continued

File No. - 42 05/04/88 DENVER, CO Time {Lc1) - 0900 HDT

Occurrence #] - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - UNKNOWN

Findingés;
1. BLOCKING/BRACING/BANDING - [NADEQUATE

2. CARGO LOACING/UNLOADING - INADEQUATE - OTHER PERSON
3. CONTAINER - PUNCTURED

CONTAINER - LEAK

-~-Probable Cause---

The National Transportatior Safety Board dctermines that the probable Cause(s) of this
accident is/are finding{s} 1, 2, 3

Factor(s) relating to this accident is/are finding(s) 4
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSB ¢ ATLBRFRZ1S BRIEF OF ACCIDENT RUNDATE: 03/23/90
File No. - 44 05/07/68 GULFPOKRT, MS Timr (Lc1) - 1343 COT

-==Basic Information---

Reporting Rafiiroad
Type of Accident
Operati Phase
Method of Operation

Q XiaN3dev

Injuries

MSRC Property Losses Fatal Serious Minor None
DERATLMENT Railroad - $ 140,000.00 Employees 0
EN ROUTE Non-Railroad - § 0.00 Passengers 0
TIMETABLE Motorist 0
RADIO Fire - NO Other 0

MSRC - MID SOUTH RAIL CORP.
--=Ratiroad/Personnel Information---

Train Data Tratn Consist/Damage Crew Information

Railroad MSRC No. Loco. Units 2 Front End - 3

Type of Train LOCAL FREIGHT No. Cars/Caboose Rear End - 0
Train D EXTRA 1036 SOUTH End of Train Monitor Toxicology Performed - NO

Direction SOUTH Length (Feet)

Speed iEst.} 25 Trailing Tons
Speed (Auth.) 25 Loco. Destroy/Derailed
Cars Destroy/Derailed

Radio Communications
Radio Available - YES
Operational - YES

MSRC - MID SOUTH RAIL CORP.
~---Environment /Operations Information---

Weather Data Itinerary Hazardous Materjals
Weather Condition - CLEAR Last Departure Point Involved - YES
Condition of Light - DAYLIGHT HATTIESBURG, MS Cars Involved - 6
Track Information
Destination Type/No. of Tracks - MAIN/]
GULFPORT, MS Gradient - LEVEL
Evacuation - YES Aligament - TANGENT

---Narrative-..

LOCAL FREIGHT TRAIN EXTRA 1036 SOUTH, TRAVELING AT 25 MPH, DERAILED SIX CARS OF TiE TRAIN’S 12 CAR CONSIST AT MILEPOST
7.6 NEAR GULFPORT, MISSISSIPPI. THE DERAILED CARS CONTAINED HAZARDOUS MATERIAL, HOWEVER, THERE WAS NO LEAKAGE. A
PRECAUTIONARY EVACUATION WAS INITIATED ODURING THE TIMES THAT THE CARS WERE BEING RERAILED., A BROKEN RAIL WAS FOUND AT
THE POINT OF THS DERAILMENT. THE TRACK WAS LAST INSPECTED ON MAY 2, 1988, S DAYS BEFORE THE DERAILMENT. AT THE TIME
ggTng}Eé¥ggECTION. A DEFECTIVT RAIL WAS CHANGED OUT AT MILEPOST 7.9, BUT THE RAIL DEFECT AT THE ACCIDENT SITE WAS




BRIEF 0F ACCIDENT, continued

File No. - 44 05/07/88 GULFPORT, MS Time (Lcl) - 1343 COT

Occurrence #1 - DERAILMENT
Phase - MAINTAINING SPELED

Find$ (SAA

1. RAIL BASE - BROKEN

2. TRACK INSPECTION - INADEQUATE - MAINTENANCE OF WAY INSPECTOR
3. INADEQUATE PROCEDURE - COMPANY OPERATOR/MGMT

-=-Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1, 2

Factor{s) relating to this accident is/are finding(s) 3
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NATICNAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSB # CHIS8FR222
File No. - 49

BRIEF OF ACCIDENT

05/14/88 SHERIDAN, WI

RUNDATE:
Time (Lcl) -

03/23/90
1830 COT

~-=Basic Information---

Reporting Raflroad WC Property Losses
Type of Accident DERATLMENT Railroad - 3
Operating Phase EN ROUTE Non-Railroad - 3
Method of Operation AUTOMATIC BLOCK

TRAFFIC CONTROL Fire - NO

WC - WISCONSIN CENTRAL LTD. (ALSO RAILWAY)

Injuries

Fatal Serious Minor None

Employees
Passengers
Motorist
Other

---Railroad/Personnel Information---

Traie Data
Ratlroad - WC
Type of Train FREIGRY
Train 1D EXTRA 6517 WEST

Train Consist/Dzmage
No. Loco. Units
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Trailing Tons
Locc. Bestroy/Derailed
Cars Destroy/Derailed

MC__ - WISCONSIN CENTRAL LTD. (ALSO RAILWAY)

girectignt ) ESST
peed (Est.
Speed{

Auth.) - 40

Crew Information

Front End - 2

Rear End -0
Texicology Performed - NO

Radio Communications
Radio Available - YES
Operational - YES

-=-Envirorment /Operations Information---

¥eather Data
Weather Condition - CLEAR
Condition of Light - DUSK

Itinerary
Last Departure Point

FOND OU LAC, WI

Destinatton

STEVENS POINT, WI

tvacuation - YES

dazardous Matertals
Involved - YES
Cars Involved - |
Track Information
Type/No. of Tracks - MAIN/1
Gradient - LEVEL
Al ignment -CURVE I DOM

«=«Narrative---

WC FREIGHT TRAIN EXTRA 6517 WEST PASSED A HOT BOX DETECTOR WHICH RECORDED A LOW READ'SG. BUT NOT ENOUGH TO REQUIRE
ACTION. ABOUT 10 MILES BEYOED, A BEARING ON THE 20TH CAR EXPERIENCED A TOTAL FAILURE, BURNED OFF THE AXLE, ANC
STARTED A DERAILMENT. ONE CAR OF CHLORINE WAS INCLUDED IN THE 20-CAR DERAILMENT, BUT IT OID NOT OVERTURN OR LEAX. A
PRECAUTIONARY EVACUATION OF ABOUT SO RESIDENTS FOR ABOUT 2 MOURS WAS TNITIATED BY LOCAL AUTHORITIES WHILE AN INSPECTION

TOOK PLACE.
AND COLLD NOT BE EXAMINED.

THERE WERE NO INJURIES ASSOCIATED WITH THE DERAILMENT OR EVACUATION.

THE BEARING WAS TOTALLY DESTROYED

0 XION3ddV




BRIEF OF ACCIDENT, continued

File No. - 49 05/14/88 SHERIDAN, Wl Time (Lcl) - 1839 COT

Occuyrrence #1 - TRAIN COMPONENT SYSTEH/FAILURE/MALFUNCTIOH
Phase - MAINTAINING SPEED _

Ftndine(s&
1. ROLLER BEARING - OVERHEATED
2. AXLE JOURNAL - BURN-OFF
3. DETECTOR - OBSERVED - TRAIN DISPATCHER

Occurrence #2 - DERAILMENT
Phase - MAINTAINING SPEED

---Probadle Cavse---

The National Transportation Safety Board determines :hat the probable Cause(s) of this
accident is/are finding(s) i, 2
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NTSB # LAX88FRZ]2

File No. - S4 05/23/88

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

BRIEF OF ACCIDENT
LAS VEGAS, NV

RUNDATE
Time (Lcl) -

03/23/90
0700 POT

0 XION3ddv

~=-Basic Information---

Reporting Railroad - Uyp
Type of Azctident - HAZ. MAT. RELEASED
Operating Phase - STANDING
Method of Operation - YARD RULES
TRAFFIC CONTROL

UP__ - UNION PACIFIC RAILROAD COMPANY

Property Losses
Railroad - 3
Non-Railroad - §

Fire - NO

Injuries
Serfous Minor

0
0
0
¢

Fata?
Employees 0
Passengers 0
Motorist 0
Other 0

c:cwoc»i?

~--Raflroad/Personne! Information---

Train Data
RaiTroad
T of Train
rain ID
D'lrectignt ) "
Speed (Est.
Speed iAuth.) 50

UP__ - UNION PACIFIC RAILROAD COMPANY

]

FREIGHT

EXTRA 3403 WEST
WEST

L 2N N B B B

Train Consist e
No. Loco. Un/'l?:?‘g
No. Cars/Caboose
fnd :{ {Fain)ﬂonitor

eet

T::?ling Tons
Loco. Destroy/Derailed
Cars Destroy/Derailed

Crew Information

Front End - 3

Rear End -0
Toxicology Performed - NO

Radio Communications
Redio Available - YES
Operational - YES

~=-Environment /Operations Information---

Weather Data
Weather Condition - CLEAR
Condition of Light - DAYLIGHT

Evacust ion

Itinerary
Last Oeparture Point
MILFORD, UT

Destinatson
LOS ANGELES, CA

Hazardous Materials
Involved - Y£S
Cars Involved - )
Track Information
Type/No. of Tracks - MAIN/8S
Gradient - LEVEL

---Narrative---

THAT THE VENT VALYE DISC W
ANOTHER TRAIN TO ITS DESTINATION.

CONSEQUENCE OR C

NVESTIGATION REVEALED
CED THE CAR WAS PLACED IN
THERE WAS NO ENVIRONMENTAL

Page




BRIEF OF ACCIDENT, cortinued

File No. - 54 05/23/88 LAS VEGAS, NV Time (Lcl) - 0700 POT

Occurrence #1 - HAZARDCUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

‘i'fd’rmséms] - LEAK

2. SAFETY #KLIEF VALVES - RUPTURED

~---Probedie Cause—--
The Nationa! Tramsportation Safety Board determines that the probable Cause(s) of this
accident is/zre finding(s) 2
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NATIONAL TRANSPORTATION SAFETY BGARD
WASHINGYON, D.C. 20594

NTSB ¢ ATLSYRZ16 BRIEF OF ACCIDENT RUNDATE: 03/23/90
Fite Mo, - 61 05/11/88 CoLUMBUS, OH lime (Lcl) - 1215 EOT
—82sic Information---

Reporting Railroad
Type of Accident

Operatt Phase
Method :? Operation

0 XI1GN3dav

Injuries

CSX Property Losses fFatal Serious #Minor None
DERAILMENT Railrvad - 3 235,000.00 Employees 0 1
EN ROUTE Non-Raflroad - § 0.00 Passengers 0 ¢
TIMETABLE Motoris 0 0
RADIO Fire - NO Other 0 l

CSX - CSX TRANSPORYAYION
---Ratlroed/Personnel Information---

Train Data Train Consist/Damage Crew Information
Railroad CSX No. Loco. Units 2 front End - &
Type of Train FREIGHT No. Cars/Caboose ‘Rear End -0
Train 10 EXTRA 2684 WEST End of Train Monitor Toxicology Performed - YES
Direction WEST Length (Feet)
Speed 2Est.) 26 Tratiing Tons
Speed (Auth.) 30 Loco. Destroy/Derailed
Cars Destroy/Derailed

Radio Communicatiens
Radio Available - YES
Operational - YES

] L} L]

CSX - CSX TRANSPORTATION
---Environment /Operations Information---

Neather Data itinerary Mazardous Materials
Weather Coadition - CLEAR Last Departure Point involved - YES
Condition of Light  DAYLIGHT COLUMBUS, OH Cars Involved - 6
Track Information
Destination Type/No. of Tracks - MAIN/2
TOLEDO, OH Gradient - LEVEL
Evacuation - NO Al ignment - CURVE 3 D 24 M

---Narrative---

CSX FREIGHT TRAIN EXTRA 2684 WEST, TRAVELING ABOUT 26 MPH, HAD THE 247H CAR DERAIL IN A 3-.DEGREE CURVE. THE TRAIN WENT
ABOUT 409 FT TO A GRADE CROSSING WHERE THE DERAILED TRUCK WAS TORN FROM THE_CAR AND THROWN TO THE SIDE. THE TRAIN
CONTINUED A SHORT DISTANCE TO A BRIDGE WHICH THE DETRUCKED CAR STRUCK AND STARTED A DERAILMENT INVOLVING 14 CARS.

SMALL AMOUNTS OF TOLUENE AND BUTANE LEAKED FROM TANK CARS. AFTER THE DERAILMENT, A RAILROAD SUPERVISOR AND A
FIREFIGHTER RECEIVED MINOR INJURIFS. TME FIRST CAR TO DERAIL HAD CLIMBED OVER THE OUTSIDE RAIL IN THE CURVE. THIS
CAR REPORTEOLY HAD EXCESSIVE SIDE BEARING CLEARANCE THAT MAD NOT BEEN DETECTED.
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BRIEF OF ACCIDENT, continued

File No. - 61 06/11/88 COLUMBUS, OH Time (Lcl) - 1218 €DT

Occurvence #1 - DERAILMENT, INIT]AL
hase - ACCELERATING

Finding(s

1. $i &-EARING CLEARANCE - EXCESSIVE

2.  EQUIPMENT IWSPECTION - IMPROPER - CARMAN

3. VISUAL/AURAL PERCEPTION - CARMAN

4. INRADEQUATE METHOD OF COMPLIANCE/NO RECORDKEEPING - COMPANY OPERATOR/MGMT

Occurrence #2 - DERAILMENT, GENE=AL
Phase - ACCELERATING

Occurrence #3 - HAZARDOUS MATERIALS LEAK/SPILL { FUMES/SMOKE )
Phase - STOPPING

---Probadle Cavse---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) |

Factor(s) relating %o this accident is/are finding(s) 2

G XI0N3ddy




NATJONAL TRANSPORTATION SAFETY BOARD

WASHINGTON, D.C. 20594 > .
© b
[aa) v
S ]

MISB # ATLSBFRZ1S BRiEF OF ACCIDENT RUNDATE: 03/23/90 >

File No. - 67 06/22/88 CROFTON, KY Time (Lcl) - 1820 CDOT o -

---Basic Information—- Injuries

Reporting Ratlrocad - (SX Property Losses Fatal Serious Minor None

Type of ident - DERAILMENT Railroad - 3 861,265.00 tmployees 4) 0 0 3

Ooertttn? Phase - EN ROUTE Non-Railreoad - $ 300,000.00 Passengers 0 0 0 0

Method of Operatton - TRAFFIC CONTROL Motorist 0 0 0 0

TIMETASLE Fire - NO Other 0 12 18] 0

CSX - CSX TRANSPORYAT ION k

——Ratlroad/Perzonne’ Information---

Train Data Train Consist/Damage Crew Information '
Railroad - CSX No. Loco. Units -3 Front End - 3 4
Type of Train - FREIGHT No. Cars/Caboose - 121/0 Rear End -0 3
Train (D - EXTRA 6742 NORTH End of Train Monitor - MARKER Toxicology Performed - YES 8
Direction - NORTH Length (Feet) - 6625 T
Speed {Est.) - 3§ Trailing Tons - 5827 Radio Communications o ;-
Speed (Auth.) - 10 Loco. Destroy/Derailed - N/A Radto Available - YES b

Cars Destroy/Derailed - 15/37 Operational - YES :

CSX - CSX TRANSPORTATION 3

~=<Enviromment /Operations Information-.. 4

Weather Data Itinerary Hazardous Materials
Weather Condition - CLEAR Last Departure Point Involved - YES 2
Condition of Light - DAYLIGHT NASHVILLE, TN Cars Involved - & 5

Track Information
Destination Type/No. of Tracks - MAIN/]
EVANSVILLE, IN Gradient - DES. 0.60
Evacuation - YES Alignment - CURVE4DOM

---Narrative--- 5

CSX FREIGHT TRAIN EXTRA 6742 NORTH, TRAVELING 35 MPH, HAD 36 CARS DERAIL. ONE OF THE DERAILED CARS WAS A TANK CAR 9
CONTAINING WHITE PHOPHORUS THAT BREACHED, SPILLED SOME PRODUCT, AND IGNITED. AM [NITIAL EVACUATION OF 75 FAMILIES "

WAS INCREASED TO INCLUDE ABOUY 2000 PERSONS WHEN A TOXIC CLOUD FORMED AND MOVED NORTHWARD. 193 PERSONS CLAIMED

INJURIES FRGM SMOKE INHALATION, EYE IRRITATION, AND RESPIRATORY COMPLAINTS. A 10 MPH SPEED RESTRICTION éDUE 10

TRACK COND[TIONS& IN THE AREA 6? The DERATLMENT WAS NOT COMPLIED WITH. THE MESSAGE INFORMING THE CREW OF THIS

CONDITION WAS CLEARLY MISSING FROM THE SULLETIN. THE CREW DID NOT CHECK WITH THe DISPATCHER ABOUT THE MISSING MESSAGE,

WHICH THEY ARE REQUIRED TO DO. THERE WAS A NEW CENTRALI(ZED DISPATCHING SYSTEM GOVERNING THIS AREA THAT HAD ONLY BEEN IN
EFFECT FOR LESS THAN 2 WEEKS. [T CONSISTED OF A SYSTEM OF COMPUTER TRANSMITTED MESSAGES ANO BULLETINS.
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BRIEF OF ACCIDENT, continued

File No. - 67 06/22/88 CROFTON, KY Time (Lc1) - 1820 COT

Occurvence #1 - TRACK COMPONENT SYSTEM/FAILURE/MALFUNCTION
Phase - UNKNOWN

Finding(s
1. AH&D’ENT - IRREGULAR

Occurrence #2 - DERAILMENT
Phase - SLOWING

Findiogﬁ)

2. EXi TRAIN - OVERSPEED

3. BULLETIN/MESSAGE - NOT COMPLIED - ROAD FREIGHT ENGINEER/MOTORMAN (through freight)
4, BULLETIN/MESSAGE - NOT OBTAINED - ENTIRE TRAIN CREW

5, INATTENTIVE - ROAD FREIGHT CONDUCTOR (through freight)

6. INATTENTIVE - ROAD FREIGHT BRAKEMAN/FLAGMAN (through freight)

68

Occurrence #3 - FIRE
Phase - STOPPING

Finding(s)
7. ooné - BREACHED

--~-Probable Cause---

The National Transpurtation Safet.g Board determines that the probable Cause(s) of this
accident is/are fincing(s) 2, 3, 5, 6

Factor(s) relating to this accident is/are finding(s) 1, 4

0 XION3ddv




¥ , NATIONAL TRANSPORTATION SAFETY BOARD
- 4 WASHINGTON, D.C. 20594

0 X1ON3ddV

. NTSB # FTWBBFRI23 BRIEF OF ACCIDENT RUNDATE: 09/05/90
'"A; File No. - 72 07/22/88 DEER PARK, TX Time (Lcl) - 0025 CDT
; -~-Basic Information--- Injurfes
Reportinx Railroad - PIRA Property Losses Fatal Serious Minor None
Type of Accident - EXPLOSION Railroad - 3 222,000.00 Employees 0 0 0 0
Operat\n? Phase - STANDING Non-Railrcad - § 33,000.00 Passengers 0 0 0
Method of Operation - YARD RULES _ Motorist 0 0 0 0
Fire - NO Other 0 0 0 0
PTRA - PORT TERMINAL RAILROAD ASSOCIATION
---Railroad/Personnel Information--- y
Train Data irain Consist/Damage Crew Information
Railroad « PTRA No. Loco. Units -0 Front End - 0
Type of Train - SINGLE CAR No. Cars/Caboose - 1/0 Rear End - 0
Train 1D - N/A End of Train Monitor - NO Toxicology Performed - NO p-—4
Direction - N/A Length (Feet) - S0
Speed EEst.) -0 Trailing Tons - 123 Radio Communications
Speed (Auth.) - O Loco. Destroy/Derailed - N/A Radio Available - NO
Cars Destroy/Derailed - 1/4 Operational - N/A
PTRA - PORT TERMINAL RAILROAD ASSOCIATION
---Environment /Operations Information---
Weather Data Itinerary Hazardous Materials
Weather Condition - CLOUDY Last Departure Point Involved - YES
Condition of Light - DARK DEER PARK, TX Cars Involved - 1
Track Information
Destination Type/No. of Tracks - INDUSTRIAL/9
DEER PARK, TX Gradient - LEVEL
Evacuation - NO Alignment - TANGENT

---Narrative---

AN UNATTENDED TANK CAR LOADED WITH ACID WASHED METHACRYLIC ACID STANDING ON AN [NDUSTRIAL YARD TRACK VIOLENTLY

RUPTURED. ROCKETING PARTS OF THE CAR AS FAR AS 1,000 FEET AWAY. AN EARLIER LABORATORY TEST REVEALED THAT AN INHISITOR
CONCENTRATION IN THE ACID WAS 15 PARTS PER MILLION (PPM). FOR EXPORT SHIPMENT, INHIBITOR CONCENTRATION MUST BE ABOUT

300 PPM. DUE TO VERBAL MISUNDERSTANDING, AOOITIONAL INHIBITOR WAS NOT ADDED. TWO DAYS LATER THE PRODUCT WAS

TESTED AGAIN REVEALING AN INHIBITOR CONCENTRATION OF 0.0 PPM. EMPLOYEES CONSIDERED THIS TO BE A BAD TEST, SO NO
ADDITIONAL INHIBITOR WAS ADDED, ABQUT 7 1/2 DAYS AFTER THE SECOND LABORATORY TEST. THE CAR BEGAN 10 VENT VAPOR FROM THE
PRESSURE RELIEF VALVE WHILE STANDING IN A REMOTE STORAGE YARD INSIDE THE R8&H PLANT. EMERGENCY ACTION WAS TAKEN TO
DISPERSE THE VAPORS AND KEEP THE CAR COOL, AND TO MINIMIZE DAMAGE IF THE CAR RUPTURED. THE CARGO BEGAN TO POLYMERIZE,
RESULTING IN THE EXPLOSION, DERAILING 2 OTHER CARS. NEARBY POWER LINES WERE CUT OFF BY FLYING TANK CAR PARTS.
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File No.

- 72

07/22/88

BRIEF OF ACCIDENT, continued

ODEER PARK, TX

Time (Lcl) - 0025 CDTY

Occurrence #1 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

Finc

—
[

2
3.
4.
5
6

ing(s)
. gSEClAL INSTRUCTIONS - DISREGARDED - SHIPPER

INADEQUATE PROCEDURE - MANUFACTURER
INADEQUATS SURVEILLANCE OF OPERATION - MANUFACTURER
INADEQUATE PROCEDURE - SERVICE ATTENDANT

INFORMATION UNCLEAR
INADEQUATE SUBSTAN

i

phraseo
IATION

pROCE

- MANUFACTURER
SS - MANUFACTURER

Occurrence #2 - RUPTURE OF TANK CAR
Phase - STANDING

Findégz(s)

7. GO - DETERIORATED
8. CARGO - OVERHEATED
9. CARGD - PRESSURE EXCESSIVE

16

---Probadble Cause---

The National Transportat.on Safet
accident is/are finding(s) 1, 2,

; Board determines that the probable Cause(s) of this
. 8.9

Factor(s) relating to this accident is/are finding(s) 3, 4, 5
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NATIONAL TRANSPORTATION SAFETY BOARD 3
WASHINGTON, D.C. 20594 aa]
=
<
NTSB # DENSSFRZI7 BPIEF OF ACCIDENT RUNDATE: 03/23/90 e
file No. - 713 07/22/88 FARNUM, NE Time (Lcl) - 1645 COT
---Basic Information--- Injuries
Reporting Railroad - BN Property Losses fatal Serious Minor None
Type of Accident - HIGHWAY CROSSING Railroad 28.800.00 tmployees 0 0 0 4
Operating Phase - EN ROUTE Non-Railroad - $ 60,000.00 Passengers 0 0 0 0
Method of Operation - MANUAL BLOCKS Motorist 0 1 0 0
TIMSTABLE Fire - NO Other 0 0 5 0
BN - BURLINGTON NORTHERN RAILROAD COMPANY
---Railroad/Personnel Information---
Train Data Train Consist/Damage Crew Information
Ratlroad - BN No. Loco. Units - 2 Front End - 4
Type of Tratn - FREIGHT No. Cars/Caboose - 3/0 Rear End - 0
Tratn 1D - EXTRA 2348 WEST End of Train Monitor - MONITOR Toxicology Performed - NO 2
Direction - WEST Length (Feet) - 315
Speed (Est.) - 30 Trailing Tons - 390 Radio Communications
Speed {(Auth.} - 3¢ Loco. Destroy/Derailed - (/2 Radio Avatladble - YES
Cars Destroy/Cerailed - 0/3 Operationa’ - YES
BN - BURLINGTON NORTHERN RAILROAD COMPANY
---Zavironment /Operations Information---
Weather Data Itinerary Hazardous Materials
Weather Condition - CLEAR Last Departure Point Involved - YES
Conditian of Light - DAYLIGHT HOLOREGE, NE Cars Involved - 2
Track Information
Destination Type/No. of Tracks - MAIN/I]
CURTIS, NE Gradient - DES. 0.60
Evacuation - NO Al ignment - TANGENT
---Narrative---

EXTRA 2348 WEST, A TRIWEEKLY LOCAL FREIGHT TRAIN, WAS STRUCK BY A TRACTOR/

CROSSING ON NEBRASKA STATC HIGHWAY NO. 23, TWO MILES WEST OF FARNUM, NE.
THE TRUCK DRIVER WAS SER

THE FUEL TANK ON THE
THE 1%Uv.. DRIVER KAD JUST COME OVER THE CREST OF A HILL.

AND THE TPACTOR/SFM.-TRAILER WAS DESTROYED.
CONTAINED ANHYDROUS A"MONIA THAT CID NOT LEAK,

OIESEL FUEL.
CROSSING AND HAD IGNORED THE ADVANCE WARNING SIGN.

IOUSLY INJURED.
2348 WAS RUPTURED SPILLING ABOUT 2000 GALLONS OF

WHICH LIMITED HIS LINE OF SIGHT, NEAR THE GRADE

SEMI-TRAILER AT A CROSSBUCK MARKED GRADE
TWO LOCOMOTIVES AND THREE CARS WERE DERAILED

TWQ OF THE DERAILED CARS




File No,

- 73

07/22/88

BRIEF OF ACCIDENT, continued

FARAUM, NE

Time (Lcl) - 1645 COT

Occurrence /1]
Phase - MAINTAINING SPCED

Findt

- COLLISION, 5IDE

s)
1. E;?iA TRAIN - STRUCK
2. VERICLT MANDLING - IMPROPER - MOTOR VEHICLE/MOTOR CAR QPERATOR

3.

INATTENTIVE - ORIVER OF VEMICLE

Occurrence #2 - DERAILMENT
Phase - MAINTAINING SPEED

««-P=0badble Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 2, 3

£6
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MATIONAL TRANSPORTATION SAFETY SOARD
WASHINGTON, D.C. 20594

>
.
-
"
5
NTSB # FIWEBFRZ24 BFIEF OF ACCIDENT RUNDATE: 03/23/90 b
File No. - 75 07/24/88 VAlTE BLUFF, TN Time (Lcl) - i030 COT =)
Reportinc Railroad - C(CSX Property Losses Fatal Sericus Minor None
Type of Accident - DERAILMENT Railroad - $ 1,753,856.00 Employees 0 0 0 3
Operatin? Phase - EN ROUTE Non-Ratlroad - § 20,000.00 Passengers 0 0 0 0
Method ot Operation - ALTOMATIC BLOCK Motorist 0 0 0 0
TRAFFIC CON.ROL Fire - NO ' Other 0 0 0 0
CSX - CSX TRANSPORTATION
~=<Railrcad/Personnel Information---
Tratin Data Train Consist/Damage Crew Information
Kailroad - CSX No. Loco. Units -5 Front End - 3
Type of Train - FREIGHT No. Cars/Caboose - 15071 fear End -0
Traipn D - EXTRA 2651 EAST End of Train Monitor - NO Toxicology Performed - YES
Directic,, - EAST Length (Feet) - 10191
Soeed (Est.) - 35 Trailing Tons - 10549 Radio Communications 2
Speed (Auth.) - SO Loco. Destroy/Oerailed - N/A Radio Avatlabl> - YES
Cars Destroy/Derailed - 33/34 Operational - YES
CSX - CSX TRANSPORTATICN
---Environment /Operations Information---
Weather Data [tinerary Hazardous Materials
Weather Condition - CLEAR Last Departure Point Involved - YES
Condition of Light - DAYLIGHT BREWSTER, TN Cars Invslived - S
Track Information
Destination Type/No. of Tracks - MAIN/]
NASHVILLE, TN Gradient - DES. 1.50
Evacuation - YES Alignment - CURVE 3D O M

---Narrative---

CSX FREICHT TRAIN EXTRA 2651 EAST HAD 34 CARS DIRAIL WHILE TRAVELING 35 MPH DOWM A GRADE THAT HAD REVERSE AND COMPOUND
CURVES. A DERAILED TANK CAR WAS BREACHED AND RELEAStD 20,000 CALLOWS OF PETROI!UM SULFITE WASTE. GONE FAMILY WAS
EVACUATED OVERNIGHT. THE TANK CAR WAS NOT LISTED ON THE TRAIN CONSIST AS A HAZMAT CAR. THE ENGINECR’S USE OF THE
TRAIN BRAKES AND iRAIN SPEED WERE NOT CONSISTENT WITH GOOD TRAIN MANDLING TECHNIQUES. HEAVILY LOADED CARS WERE ON THE
REAR PORTION Of THE TRAIN. TOXICOLOGICAL TESTS OF THE CREW ABOUT & MOURS AFTER THE ACCIDENT RESULTED IN THE CONDUCTOR
TESTING POSITIVE FOR MARIJUANG METABOLITE IN THE FOLLOWING CONCENTRATIONS: BLOOD, 24 NG/ML; AND URINE, 71 NG/ML.
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BRIEF OF ACCIDENT, continued

File No. - 75 07/24/88 WHITE BLUFF, TH

Time (Lcl) - 1030 COT

Occurrence #1 - DERAILMENT
Phase - SLOWING

Findinq(s{
1.  IRAIN HANDLING - POOR - ROAD FREIGHT ENGINEER/MOTORMAN (through freight)

INAJSQUATE SUPERVISION - POAD FREIGHT CONOUCTOR (through freight)
TRAIN MAKEUP - INADEQUATE - CHIEF TRAIN DISPATCHER
INSUFFICTIENT STANDAROS/REQUIREMENTS - fFRA

2.
3.
4.
S. USE OF DRUGS - ROAD FREJGHT CONOUCTOR (%hrough freight)

Occurrence 52 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

-=<Probadble Cause---

The Natinnal Traasportation Safety Board determines that the probable Cause(s) of this

accident ts/are finding(s) 1
Factor{s) relating to this accident is/are finding(s) 2, 3

0 XION3ddv
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NAT IONAL TRANSPORTATION SAFETY BOARD

>
WASHINGTON, D.C. 20594 -
=
o
¢
NTS8 # DCABBMRZO6GHE BRIEF CF ACCIDENT RUNDATE: 12/19/90 :;
file No. - 77 07/30/88 ALTOONA, [A Time (Lcl) - 1140 COT
---Basic Information--- Injuries
Reporting Railroad - IAIS Property Losses Fatal Serious Minor HNone
Type of Accident - COLLISICN, HEAD-ON Railroad 500,000.00 Employces 2 0 0 0
Operatin? Phase - EN ROUTE Non-Railroad - $ 0.00 Passenyers 0 0 0 0
Method of Operat'‘or. - YARD RULES Motorist 0 0 0 0
TIMETABLE Fire - YES Otler \ 0 2 1500
[AIS - IOMA INTERSTATE RAILROAD _
---Railroad/Personnel Information---
Train Data Tra‘ . Consist/Damage Crew Information
Railrnaa - IAIS No. Loco. Units -1 front End - 2
Type of Train - FREIGHY No. Cars/Caboose - 1/0 Rear End - 0
Train ID - EXTRA 470 WEST End of Train Monitor - MARKER Toxicolngy Performed - YES O
Direction - WEST Length (Feet) - 400 o
Speed (tst.) - Trailing Tons - 700 Radio Communications
Speed Quth.,) - O Loco. Destroy/Derailed - 1/1 Radio Available - YES
Cars Destroy/Derailed - 0/3 Operational - N/A
IAIS - [OMA INTERSTATE RAILROAD
--«Environment /Operations Information---
Weather Data Itinerary Hazardous Materials
Weather Condition - CLEAR Last Departure Point Involved - YES
Condition of Light - DAYLIGHT NEWTON, 1A Cars lavolved - 2
Track Informztion
Destination Type/No. of Tracks - MAIN/]
DES MOINES, IA Gradient - ASC. 0.8%
Evacuation - YES Alignment CURVE 1 DO M

---Narvative-- -

“AIS FREICHT TRAIN EXTRA 406 EAST AND IAIS FREIGHT TRAIN EXTRA 470 WEST COLLIDED HEAD-ON WITHIN YARD LIMITS. ALL 5
{OCOMOT[VE UNITS FROM BOTH TRAINS:; 11 CARS OF EXTRA 406 EAST: AND 3 CARS, INCLUDING 2 TANK CARS CONTAINING DENATURED

ALCOHOL , OF EXTRA 470 WEST DERAILED,

THE MANWAY DOMES OF THE 2 DERAILED TANK CAKS

THE DENATURED ALCOHOL. WHICH WAS PELEASED THROUGH THE PRESSURE RELIEF VALVES AND
uaS [GNITED BY THE FIRE RESULTING FROM THE COLLISION. BOTH CREWMEMBERS OF

470 WERE FATALLY INJURED: THE 2 CREWMEMBERS OF 406 HAD MINOR INJURIES. THE CREW OF 406 HAD" NOT COMPLIED WITH THE WAIT

PROVISIONS OF A TRAIN ORDER AND LEFT THE YARD BEFORE 470 ARRIVED.

FACTORS CONTRIBUTED TO THE ACCIDENT

DETAILED DESCRIPTION, SEE ACCIDENT REPORT NYS8/RAR-89/01.

A COMBINATION OF FATIGUE, INEXPERIENCE, AND OTHLR
YHE FRA HAD INADEQUATE SURVEILLANCE AND ENFORCEMENT OF THE IAIS. FOR A MORE
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SRIEF OF ACCIDENT,

File No. - 77 07/3G/88 ALTOONA, IA Time (Lcl) - 1140 COT

Occurrence #1 - COLLISION, HCAD-ON
ohase - SLUWING

fFinding(s
dPt [ING RULES - NOT COMPLIED - CREW MEMBER OF OTHER TRAIN

IMADE QUATE SUPERVISICA - EXECUTIVES AND QOFFICIALS

FATIGUS (work schedule) - CREW MEMBER OF OTHER TRAIN

SELF - INDULCED PRESSURE - CREW MEMBER OF (1HER TRAIN

LACK OF TOTAL EXPERIENCE IN TYPE Of OPERATION - CREW MEMBER OF OTHER TRAIN
HABIT INTERFERENCE - CREW MEMBIR OF OTHER TRAIN

FXPECTANCY - CREW MEMRER OF OTHER TRAIN

INADEQUATE TRAINIRG - EXECUTIVES AND OFFICIALS

INADEQUATE SURVEITLLANCE OF OPERATION - FRA

-

WD~ NN Bl Ny
L T S .

Occurrence 12 - RAZARGOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)

Phase - STOPPINC

Findin?és)
10. SAFETY RELIEF VALVES - RELEASED
11. MANWAY - RELEASED

-«-Probable Cause---

The National Transportation Safety Boara delermines that the probable Cause(s) of this
accident is/are finding(s) 1, 2

Factor(s) relatirg to this accident is/are finding(s) 3, 4, 5, 6, 7, 8, 9, 10, 11
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NTSB # DCABSBMR/O6A
File No. - 77

07/30/88

NATiONAL TRANSPORTATION SAFETY ROARD

WASHINGTON, D.C,

BRIEF OF ACCIDENY

ALTOONA, A

20594

0 XIOK3ddV

RUNDATE:
Time (lcl) -

12/19/90
1140 (DY

~=eB3sic Information---

Reporti Railroad
iype of Accident

Operatin? Phase -
Method ot Operation -

IAIS

COLLISION, HEAD-ON
EN ROUTE

YARD RULES
TIMETABLE

IAIS - TOWA INTERSTATE RAILROAD

Property Losses
Railroad L
Non-Railroad - $

Fire - YES

682,000.00

0.00

[ajuries

Fatal Sertous
Employees 0 2
Passengers 0 ¢
Motorist 0 J
Other 2 v

-~-Railroad/Fersonnel Information---

Train Data
Ratlroad

Type of Train
irain 1D
Direction
Speed (Est.) 15
Speed (Auth.) 0

1ALS - iUWA [MTERSTATE RAILROAD

IAIS

FREIGHT

EXTRA 406 EAST
tAST

4 L] ¥ [ ] 4+ L

Train Consist/Damaye
No. Loco. Umits
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Trarling Tons
Loco. Destroy/Deritied
Cars Destroy/Derailed

» [ 3 [} L} ’ [} [}

4

67/0
MONITOR
4000
7000
VA
0/11

Crew Information

Front £nd - 2

near End - 0
Toxicology Performed - YES

Radio Communications
Radio Available - YES
Operational - YES

---Enviromment /Operations Irformation---

Weather Jata
Weather Condition - CLEAR
Condition of Light - DAYLIGHT

Evacuation - YES

[tinerary
Last Departure Point
COUNCIL BLUFFS, iA

Destination
NEWTON, IA

Hazardous Materials
'nvolved - NO
Cars [nvolved - ©

Track Information
Type/No. of Tracks - MAIN/]
Gradient - ASC. 0.85
Alignment - CURVE 1 DO M

--+Narrative. .-

TALS $RCIGHT TRAIN EXTRA 406 EAST AND !AIS FREIGHT TRAIN EXTRA 470 WEST COLLIDED MEAD-ON WITHIN YARD LIMITS.

ALL 5

LOCCMOTIVE UNITS FROM BOTH TRAINS; 11 CARS OF EXTRA 406 EAST; AND 3 CARS, INCLUDING 2 TANK CARS CONTAINING DENATURED

ALCOHOL, OF EXTRA 470 WEST DERAILED.

THE OENATURED ALCOHOL, WHICH WAS RELEASED THROUGH THE PRESSURE RELIEF VALVES AND

THE MANWAY DOMES OF THE 2 DERAILED TANK CARS, WAS IGNITED BY THE FIRE RESULTING FROM THE COLLISION, BOTH CREWMEMBERS OF
THE CREW OF 406 HAD NOT COMPLICO WITH THE WAIT

47C WERt FATALLY INJURLD; THE 2 CR{W "“MBERS OF 406 MAD MINOR INJURIES.

PROVISIONS OF A TRAIN ORDER AND LEFT IHE YARD BEFOREL 470 ARRIVED.

fACTORS CONTRIBUTED TO THE ACCIDENT.

DETAILED DESCRIPTION, SEE ACCIDENT REPORT NTSB/RAR-89/04.

A COMBINATION OF FATIGUE, INEXPERIENCE, AND OTHER

THE FRA HAD INADEQUATE SURVEILLANCC AND ENFORCEMENY OF THE 1AIS,

FOR A MORE
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BRIEF OF ACCIDENT, c¢ontinued

file Ko. - 77 07/30/88 ALTOONA, IA Time (Lcl) - 1140 COT

dccurrence 2 - COLLISION, HEAD-ON
Phase - SLOWING

Finding{s&A
. PERATING RULES - NOT COMPLIED - ENTIRE TRAIN CREW
INADEQUATE SUPERVISION - EXECUTIVES ANG OFF ICIALS
CATIGUE (work schedule) - ENTIRE TRAIN CREVW
SELE . IRDUCED PRESSURE - ENTIRE TPAIN CREW
LACK OF TOTAL EXPER!IENCE IN TYPE OF OPERATION - ENTIRE TRAIN CREW
HABIT INTERFERENCE - ENTIRc TRAIN CREW
EXPECTANCY - INTIRE TRAIN CREW
INADEQUATE TRAINING - FXECUTIVES AND OFFICIALS
INADEQUATE SURYEILLANCE Of OPERATION - FRA

VRN VB Y

Occurrence #2 - HAZARDOUS MATERIALS LEAK/SPLILL (FUMES/SMOKF)
Phase - STOPPING

fFindt {s)

10. SAFETY RELIEF VALVES - RELEASED
11. MANWAY - RELEASED

--=-Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) }, 2

Factor{s) relating to this accident is/are finding(s) 3, 4, 5, 6, 7, 8, 9, 10, 11

Q A1QN3ddV




RATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSB # FIWEBBFR22S BRIEF OF ACCIDENT RUNDAYE: 12/21/90
File No. - 78 07/30/88 UMBARGER, TX Time (Lcl) - 0245 CCY

¢ XI10NIddV

---Basic Information--- Injuries

Reporting Railroad - ATSF Property Losses Fatal Serious Minor None

Type of Accident - HAZ. MAY. RELEASED Ratlroad - 3 82,100.00 Employees
Operatin? Ph.se - €N ROUTE Non-Railroad - $ 0.00 Passengers
Method of Operation - TRAFFIC CONTROL Motorist

TIMETABLE Fire - YES Other
ATSF - ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY

---Railroad/Personnel Information---

Train Data Train Consist/Damage Crew Information
Ratliroad ATSF No, Loco. Units 4 Front End - 3
Type of Train FREIGHT No. Cars/Caboose Rear End -0

Tratn [0 EXTRA 7429 WEST End of Train Monitor Toxicoiogy Performed - NO
Direction WEST Length (Feet)

Speed (Est.) - 77 Trailing Tons
Speed (Auth.) - 70 Loco. Destroy/Derailed
Cars Destroy/Derailed

ATSF - ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY

rRadio Communications
Radio Available - YES
Operational - YES

LI ] 1 ¥ ] L} L}

~---Enviromment /Operations Information---

Weather Data tinerary Hazardous Materials
Heather Condition - CLEAR Last Departure Point Involved - YES
Condition of Ligihl - DARK AMARILLD, TX Cars Involved - 1
Track [nformation
Destination Type/No. of Tracks - MAIN/]
CLOVIS. NM Gradient - LEVEL
Evacuation - YES 4] ignment - TANGENT

- ~+Narrative.--

ATSF FREIGHT TRAIN EXTRA 7429 WEST STOPPED EN ROUTE DUE TO AM IN-TRAIN FIRE NEAR THT MIDOLE OF THE TRAIN. THE FIRE WAS

IN A TRUCK TRAILER VAN LOADEC ON A FLAT CAR. THE FiRE BURNED VIOLENTLY FOR A SHORT TiME UNTIL THE ALUMINUM TRUCK
TRATLER WAS COMPLETcLY CONSUMED AND THE FLAT CAR WAS DESTROYED. A FIRE DEPARTMENT 10 MILES AWAY SAW FIREBALLS iN

THE AIR WGiILE ON THEIR WAY TO THE SITE. THE TRAILER CARGO CONSISTED €I 10S ORUMS OF POTASSIUM FERMANGANATE, A POWERFUL
OXiDIZING AGENT. EACH SINCLE TRIP CRUM HAD A CAPAC!TY OF 3G GALLONS AND WAS MANUFACTURED FROM 24 GAUGE STFEL TO DOT
SPECIFICATION 37A355. THE DRUMS WERE LOADFD O% WOODEN PALLETS WITH FOUR DRUMS PER EACH PALLEY. THE DcSTRUCTION OF

THE TRAILER PREVENTED A DETERMINATION OF THE ORIGIN OF THE FIRE. SIX RESIDENTS WERE EVACUATED FROM NEARBY FARM HOUSES
FOR ABOUT THREE $CURS. THERE WERE MO INJURIES.
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BRIEF OF ACCIDENT, continued

File No. - /8 07/30/88 UMBARGER, TX
Cccurrence #1 - HIRE
Phase - MAINTAINING SPEtD

finding(s)
i. C:gGO - BURNED
2. TRALLF® - DESTROYED

Time (Lcl) - 0245 COY

Ocrurrence #2 - HAZARDOUS MATERIALS 1€AK/SPILL (FUMES/SMCKE)
Phase - STANDING

---Probable Cause---

The National Traasportation Safety Board determinns that the protable Cause(s) of this
accidenl 137are finding(s) 1

-
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NTSB # FTWBBFRZ2S

File No. - 79 08/01/28

NATIONAL TRANSPORTATION SATE!Y GOARD
WASHINGICK, v.C. 20594

BRIEF OF ACCIDENT
OHIOPYLE, PA

RUNDATE :
Time (Lcl) -

03/23/90
0315 €07

Q X1aNId4Y

---Basic Information---

Reporting Ratlroad () ¢

Type of Accident DERAILMENY

Operatin? Phase EN ROUTE

Method of Opcration AUTOMATIC BLOCK
TRAFFIC CONTROL

CSX - CSX TRANSPORYATION

Property Losses
Kailroad - 3 723,000.00
Non-Railroad - $ 0.00

Fire - YES

Injuries

fatal Serious Minor None
Employees 0
Passengers 0
Motorist 0
Other 0

---Ratlroad/Personnel Information---

Train Data
Railroad
Type of Train
Train ID
Direction
Speed (tst.)

CSX

FREIGHY

EXTRA 8388 WESY
WEST

34
40

£SX -~ CSX TRANSPORTATICW

Speed (Auth.)

Train Consist/Damage
No. Loco. Units
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Traviing Tons
Loco. Destroy/Derailed
Carz Destroy/Derailed

Crew Information

Front tnd - 4

Rear End -0
Yoxicology Performed - YES

Radio Communications
Radio Available - YES
Operational - YES

---Environment /Operations Information---

Weather Data
Weather Condition - FOG
Condition of Light - DARK

Evacuation - YES

Itinerary
Last Departure Point
CUMBERLAND, MD

Destiration
WILLARD., OH

Hazardous Materials
Involved - YES
Cars Involved - §

Track Information
Type/No. of Tracks - MAIN/2
Gradient - LEVEL
Alignment - TANGENT

~--Narrative---

CSX FREIGHT TRAIN EXTRA 8388 WEST HAD 19 CARS OERAIL WHILE MOVING 34 MPH.

CHLORINE, SODIUM HYDROXiDE, AND HYDROCHLORIC ACID, BUT NONE LEAKED OR SPILLED.

FIRE. WHITE-WATER RAFTERS ON THE YOUGHIOGHENY RIVER WERE EVACUATED FROM THE ARE

CLOSED. ONE OF THE BOXCARS Of PAPER MAD AN AXLE JOURNAL THAT OVERHEATED AND 8U
A _HOTBOX DETECTCR HAD DETECTED THE CVERHEATED JOURNAL ABOUT 24 MILES PRIOR TO THE DERAILMENT SITE AND THE

TRAIN WAS STOPPED FOR AN INSPECTION. TH
DUE TO A MISCALCULATIOM, HE INSPECTED TH

DERAILED.

E AXLES OF THE WRONG CARS.
AFTER THIS INADEQUATE INSPECTION, THE TRAIN WAS STARTED AND OPERATED

OERAILED YANK CARS CONTAINED LIQUID

TW0 BOXCARS LOADED WITH PAPER CAUGHT ON
A AND HIKING AND BICYCLE TRAILS WERE
RNED OFF DUE TO A FAILED ROLLER

E CONDUCTOR WALKEG BACK YO CHECK, BUT ME FAILED TO LOCATE THE HOT AXLE BEARING.
HE ALSO DID NOT INSPECT THE REQUIRED NUMBER OF CARS.
UNTIL THE AXLE JOURMAL FAILED AND THE TRAIN
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BRIEF OF ACCIDENT, continued

File No. - 79 08/01/88 OMIOPYLE, PA Time (Lel) - 0315 €07

Occurrence #1 - TRAIN COMPONENT SYSTEM/FAILUKE/MALFUNCTION
7hase - MAINTAINING SPEED

Findin?(s&

1. ROLLER BEARING - OVERHEATED

2. AXLE JOURNAL - BURN-OQFF

3. INADEQUATE INSPECTION - ROAD FREIGHT CONDUCTOR (through freight)

4. GPERATING RULES - NOT COMPLIED - ROAD FREIGHT CONDUCTOR (through freight)

Occurrence #2 - DERAILMENT
Phase - ACCELERATING

Occurrence #3 - FIRE
Phase - STOPPING

---Probabie Cause---

The Nationai Transportation Safety Board determines that the probable Cause(s) of “his
accident i1s/are finding(s) 1, 2, 3, 4

d X13N3ddV




NATJONAL TRANSPORTATION SAFLTY BOARD
WASHINGTON, D.C. 20594

0 XIOGN3ddY

NTSB # (1wW88IRZ27 BRICF OF ACCIDENY RUNDATE: 1c,21/9e
File No. - 80 08/C2/88 BRAZORIA, TX Time (tcl) - 2105 CDT

«--Basic Information---

Reporting Railroad
Type of Rccédent
Operatin? Phase
Method of Operation

Injuries

up Property Losses Fatal Serious Minor None
DERAILMENT R2ilroad - 3 593,700.00 Employees 0 0 0 4
EN ROUTE Non-Railroad - 3 ¢.00 Passengers 0 0 0 0
TRAFFIC CONTROL Motorist 0 0 0

TIMETABLE Fire - YES Other 0 0 4

UP - UNION PACIFIC RATLROAD COMPANY
---Railroad/Personnel Information---

Train Data Train Consist/Damage Crew Information
Railroad upP No. Loco. Units Front End - 4
Type of Train - LGCAL FREIGHT No. Cars/Caboose . Rear End - 0
Train ID EXTRA 832 NORTH End of Train Monitor Toxicology Performed -
Direction - NORTH Length (Feet)
Scead (Est.) 38 Tratiing Tons
Speed (Auth.) - 3§ Locc. Oestroy/Derailed

Cars Destroy/Derailed

] [ I L]

0
66

Radio Communications
Qadio Available - YES
Operational - YES

UP - UNICN PACIFIC RAILRCAD COMPANY
---Snvironment /Operations Jlnformation---

Weather Data Itinerary Hazardous Materials
Weather Condition - CLOUDY Last Departure Point Involved - YES
Condition of Light - DUSK BAY CITY, TX Cars Involved - 13
Track Information
Destination Type/No. of Tracks - MAIN/]
ANGLETON, TX Gradient - LEVEL
Evacuation - YES Alignment - CURVE 1 DO M

---Narrative---

UP LOCAL FREICYT TRAIN EXTRA 832 NORTH HAD 13 HAZAROOUS MATERIAL TANK CARS DERAIL WHILE MOVING 38 MPH. FIVE TANK
CARS COWTAININC ACETALDEHYDE, A FLAMMABLE LIQUID, WERE RUPTURED AND CAUGHT FIRE. ANOTHER ACETALEHYDE TANK CAR WAS
CNGULFED IN FIAMES AND EXPLODED. ABOUT 70 LOCAL RESIDENTS WERE EVACUATEN FOR 3 HOURS. FOUR PERSONS ENTERED THE
DERAILMENT ARFA AND WERE LATER TREATED FOR MINOR EYE AND SKIN IRRITATION. THE INITIAL DERAILMLNI OCCURPED WHEN A
WHEEL OF A TANK CAR CLIMBED OVER THE QUTSIDE RAIL IN A CURVE. ABOUT 1.3 MILES FARTHER, THE DEﬁAlLED WHEELSL ]
STRUCK A FACING POINT SWITCH, STARTINC THE GENERAL DERAILMENT OF YHE 13 TANK CARS. INVESTIGATION REVEALED
IRREGULAR TRACK SURFACE AND CURVE ELEVATION OF THE JRACK IN THE AREA Of THE INITIAL DERAILMENT.
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BRIEF OF ACCIDENT, continued

File Ro. - 80 08/02/835 BRAZCRIA, TX Time {(Lc1) - 2105 COT

Occurrence #1 - DERAILMENT,INITIAL
Phese - MAINTAINING SPEED

Findi ésg
1. SURFACZ - IRREGULAR
2. ELEVATION - IRRIGULAR

Occurrence #2 - DERALILMFNT, GENIRAL
Phase - MAINIAINING S cED

Occurrence #3 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

Findi;aésl
3. (ARR SHELL - RUPTURED
4. TOP FITTINGS - DAMAGE

Occurrence #4 - FIRE/EXPLOSION
Phase - STOPPING

~~-Probable Cause---

The National Traasportation Safety Board determines that the probable Czuse(s) of this
accident is/are finding(s) i. 2




NAT;ONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, 0.C. 20594

NTSB # LAXSBFRZIIS ERIEF OF ACCIDENT RUNDATE: 03/23/90
File No. - 81 08/04/88 LAUDONVILLE, OH Time (L¢1) - 2140 E0T
--=8a3sic Information---

Q0 YION1ddV

Injuries
Reporting Ratlroad - (R Property Losses fatal Serious Minor None
Type of Accident - DERAJLMENT Raflroad - $ 3,870.855.00 tmployees
Operating Phase - EN ROUTE Non-Railroad - § 25,000.00 Passenger:
Method of Operation - TRASFIC CONTROL Motorist
TIMETABLE Fire - YES Other

CR -~ CONSOLIDATED RAIL CORPORATION
---Ratiroad/Personnel Information---

Tratn Data
¥ailro:dr
o rain
?ig:n 10
Direction
Speed {Est.)
Speed (Auth.)

CR - CONSOLIDATED RAIL CORPORATION
~--Environment /Operations Information---

Yeather Data Itinerary Hazardous Materials
Neather Conditton - ZLEAR Last Departure Point Invoived - YES
Condition of Light - DARK CRESTLINE. OH Cars jnvolved - 5
Track Information
Destination Tyse/No. of Tracks - MAIN/2
PITYSBURGCH, PA Gradient - DES. 0.10
Evacuation - Y&$ Alignment - CURVE 1 D 30 M

: Train Consist/Damage Crew Informaiion

CR No. Loco. Units Front End - 3

FREIGHT No. Cars/Caboose Rear End -0

EXTRA 6460 EAST End of Train Monitor Toxicology Performed - YES

EAST Length (Feet)

54 Tradling Tons

60 Loco. Destroy/Derailed
Cars Destroy/Derailed

Radic Communications
Radio Available - YES
Operational - YES

[ I | S B
[ I ] | I T | ]

---Karrative.--

CR FREIGHT TRAIN EXTRA 6160 EAST, TRAVELING 54 MPH, HAD 46 CARS DERAIL, INCLUDING 5 TANK CARS. TWQ OF THE TANK CARS
RUPTURED, SPILLING HEXAMETHYLENE OIAMINC AND OCTYL ALCOHOL, WHICH IGNITED AND BURNEO SEVERAL OF THE DERAILED CARS.

APOUT 150 PERSONS WERE EVACUATED. AN XJJOINING CORNF IELD WAS SATURATED WITH BAZMAT, ANO ASOUT 5,000 CU3IC YARCS €7

SOIL MAD TO BE REMOVED. A BROKEN RAIL WAS FOUND AT THE POINT OF DERATLMENT. THE BROKEN RAIL HAD f VERTICAL 5PL!Y

HEAD DEFEC;U4VSH ON THE BALL OF THE RAIL WHICH BROKE UNDER THE TRAIN. THE TRACK HAD BEEN VISUALLY INSPECTED EARLIER
TRAT DAY, BUT THE VSH WAS NOT DETECTED. THE RAILS WERE LAST TSSTED BY A RAIL TEST CAR IN FEBRUARY 1988, BUT THFE VSH WAS
NOT DETECTED AT THAT TIME. A VSH IS NORMALLY A MANUFACTURING DEFECT.
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BRIEF OF ACCIDENT, continued

File No. - 81 08/04/88 LAUDONVILLE, OH Time (Lcl) - 2140 EOT

Occurrcace #) - DERATLMENT
Phase - ALCELERATING

Findin?(s)

1. RATL - DEFECT, INTERWAL

2. MATERTAL DEFECT - MANUFACTURER
3. RAIL - BROKEN

Occurrence #2 - RUPIURT CF TANK CAR
Phase - STOPPING

Findi s
4. 1 &AR(S) - BREACHED

Occurrence #3 - Fikc
Phase - STOPPING

--=Probable Cause- -

The Naticnal Transportation Safaty Board determines that the provable Cause(s) of this
accident is/are finding(s) 1, 2,

Factor(s) relating to this accident is/are finding(s) 4

0 XION3d4v
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTS8 # FIWBBFRZIZ8 8RIEF OF ACCIDENT RUNDATE:  03/26/90
file No. - 83 08/06/88 ELSBERRY, MO Time (Lcl) - 0630 (DT

---8asic Information---

Reporting Railroad
Type of Accident

Overating Phase
Method of Operation

0 XION3ddv

Injuries

BN Properiy losses Fatal Serinus Minor None
DERATLMENT fMitroad -3 468,000.00 trployees 0
EN PWITE Non-Rajlroad - § 100,0C2.00 Passengers 0
AUTOMATIC BLOCK Motorist 0
TRAFFIC CONRTROL Fire - YES Other 0

BN - SURLINGTON NORTHERN RAILROAD COwOANY
---Ratiroad/Personnel Information---

iratn Data Train Consist/Damage Crew Information
Raflroad BN . No. Loco. Units front End - 3
Type of Train FREIGHT No. Cars/Caboose Rear tnd - 0
Tratn ID EXTRA 7192 WEST End of Train Monitor Toxicology Performed - Yi§
Direction WEST ten?th (Feet)
Speed {Est.) 46 Tratling Tons
Speed (Auth.) 60 Loco. Destroy/Deratled
Cars Destrov/Cerafled

BN - BURLINGTCN NORTHERN RAILROAD COMPANY
~--Environment /Operations Information---

L} [ I T

[ ] 4 L ] ] [} L]
E=

G

- LW

UX 1D =™

s

Radio Communications
Sz@ic Avzt? - - YES

Operational - YES

:&O«"h
~ >

—

&~

LI N ] [} * []

Weather Data Itinerary Hazardous Materials
Weather Condition - CLEAR Last Oeparture Point Involved - YES
Concition of Light - DAWN oot INGTON, 1A Cars Involved - O
Track Information
Destination Type/No. of Tracks - MAIN/]
ST, LOUlS, MO Cradient - ASC. 0.18
tvacuation - YES Al ignment - TANGENT

---Narrative---

FREIGHT TRAIN EXTRA 7192 WEST, CONSISTING OF 2 {OCOMOTIVE UNIYS AND 113 CARS, HAD 14 CARS DERAIL WHILE MOVING 46 MPH.
A ROLLER BEARING ON CAR ORGW 22517 HAD CVTRMEATED. AND AN AXLE JOURNAL BURNED OFF, CAR DRGW 22517 OERAILES + IRST, AND
LATER A GENERAL DCRAILMENT OCCURRED. THE DERAILED CARS SYRUCK ADJACENT STATIONARY FUSL AND ANHYDROUS AMMGNIA

STORAGE TANKS, AND THE FUEL TANX CAUGHT ON FIRE. TME ANHYCROUS AMMONIA TANX ALSO LEAKED. THE HAZMAT STORAGE

(NS WERE ABOUY 100 FEET FROM THE TRACK, AX EVACUATION OF ABOUT 600 PEOPLE RESULTED. THE TRAIN HAD PASSENH A HOTROX
DETECIOR 96 MILES BEFORE THE ACCIDENT SITE AND A MINOR OVERMEATING WAS RECORDED FOR THAT WHEEL, BUT NOT ENOUGH 10
RCTIVATE THE DLTECTOR ALARM. :
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BRIEF OF ACCIDENT, continued

File No. - 83 08/06/88 fLSBERRY, MO Time {Lcl) - 0630 CDY

Occarrence F1 - IRAIN COMPONLNT SYSIEM/!1i3' IRE/MALFUNCI ION
Phase - MAINTAINING SPESD

Finding(s

1. ROlLEA BEARING - OVERHEATED
2. AXLE JOURNAL . RIRN-OFF

Occurrence #2 - DERAILMENT, INITIAL
Phase - MAINTAINING SPEED

Occurrence #3 - DERAILMENT, GENERAL
Phase - MAINTAINING SPEED

Occurrvence #4 - FIRC/EXPLOSION
Phase - STOPPING

F§?6523§i% STCRAGE - OFF TRACK

-==Drobable Cause---

The National Transportation Safety Board determines tha the probable Cause(s) of this
accident is/are finding(s) 1, 2

Factor(s) relating to this accident is/are finding(s) 3

0 XIONXddV




NTSB # ATLBBFR220

File No. - 84 08/08/88

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, 0.C. 20594

BRIEF OF ACCIDENT
ELBERTON, GA

RUNDATE :
Time {(Lcl) -

03/26/90
1325 €DV

---Basic Information---

inicaallroad CSX
Type of Accident DERAILMENT
Operatin? Phase EN ROUTE
Operation TRAFF IC CONTROL
TIMETABLE

CSX - CSX TRANSPORTATIOM

Property Losses
ftatlroad -
Non-Railroad -

Fire - NO

Injuries

Fatal Serious Minor None
Employees 0 0 0 3

0
0
0

0
0
23

Passengers 0 0
Motorist 0 0
Other 0 2

---Rai1road/Personmne) Information---

Train Data

Troe of 1
of Train

lig:n 10

Direction
Speed (Est.) 60
Speed (Auth.) 35

CSX - CSX TRANSPORTATION

CSX

FREIGHT

EXTRA 8152 NORTH
NORTH

Train Consist/Damage
No. Loco., Unmits
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Trailing Tons
Loco. Destroy/Derailed
Cars Destroy/Derailed

Crew Information

Front End - 3

Rear £nd -0
Toxicology Performed - YiS

Radio Communications
Radio Avatlable - YES
Operations) - YES

~==tnvironment /Operations Information---

Weather Data
Weather Condition - CLEAR
Condition of Light - OAYLIGHT

Evacuation - YES

[tinerary
Last Departure Point
ELBERTON, GA

Destination
HAMLET, NC

Hazardous HMaterials
Involved - YES
Cars Involved - 7
Teack Information
Type/No. of Tracks - MAIN/}
Gradi_at - DES. 1.20
Al iignment - CURVE 4 D 30 M

-~-Narrative---

CSX FREIGHT TRAIK EXTRA 8152 NORTH, TRAVELING AT 60 MPH,
CAR: CONTAINING HAZARDOUS MATERJALS WERE DERAILED,

CHLORID( AND ADEPIC ACID.

HEAVY FREIGHT IRAINS IN GRADE TERRIYORY.
JUST GOT AMAY FROM ME . "

QUALIFICATION RULES.

HAD 61 FREIGHT CARS DERAILL.
ALL 7 CARS SPILLED OR LEAX{D.
ABOUT 300 PERSON> WERE EVACUATED FROM A 3-MILE RADIUS.
23 VERE TREATED FOR MAZARDOUS MATERIAL CONTAMINATION AND RTLEASED.

em.mum CAMAGE TO THY GROUND WATER, AND ABOUT 1,000 FISH WERE KILLED IN LAKE RUSSELL.
OARGE AND CLEANUP REQUIREMENTS ARE ESTIMATED YO BE EXTENSIVE.

THERE WAS NO FIRE.

-

SIX TANK CARS ANO A COVERED HOPPER

THEY CONTAINED PARA-XYLENE, FERRIC

TWO PERSONS NeRE SERIOQUSLY INJURED
THERE WAS EXTENSIVE
FUTURE ENVIRONMENTAL

THE ENGINEER HAD LIMITED EXPERIENCE IN OPERATING
H1S REGULAR ASSIGNMENT WAS ON A WORK TRAIN.
THE MAXIMUM AUTHORIZED SPEED WAS 35 MPH,

HE STATED "THE TRAIN HAD

AFTER THE ACCIDENT, THE CSX REVISED THE cNGINEER
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BRIEF OF ACCIDENT, continued

File No. - B4 ELBERTON, GA Time (Lcl; 3125 EDT

Occurrence 71 - DERAILMENT
Phase - SLOWING

Finding(s

1. "ﬁtlo - EXCESSIVE - KOAD FREIGHT ENGINCER/MOTORMAN tmh freight)

2. TRAIN HANDLING - IMPROPER - ROAD 7REIGHT ENGINEER/MOT {Lbrough freignt)

3. OVER CONFIDENCE IN PERSONAL ABILITY - ROAD FREIGHT ENGINE R/MOTORMAN (through Freight)
4. INADEQUATE PROCEDURE - COMPANY OPERATOR/MGMT

Occurrence #2 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

Finding(s
S. 83?"& OUTLET VALVES - BROKEN

-=-Probable Cause-~-

The National Transportation Safety Soard determines thal the probable Cause(s) of this
accident is/are finding(s) 1. <

Factor(s) relating to this accident is/are finding(s) 3, 4, S
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NISB # CHIBBFRZ27

fila Mo, - 8BS 08/10/88

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

ExI1EF OF ACCIDENT
€LM GROVE, W]

RUNDATE
Time (Lcl) -

03/26/90
1305 COT

~---Basic Information---

Reporting Railroad - SO0

Type of Accident - DERAILMENT

Operating Phase - EN ROUTE

Method o) dperatton - TIMITABLE
RADIO

SO0 - SO0 LINE RAILROAD COMPANY

Property losses
Railroad - $ 1,363,622.00
Non-Railroad - § 0.00

Fire - NO

Injuries

Fatal Serious Minor None
Employees 0
Passengers 0
Motorist 0
Other 0

-=~Ratiroad/Personnel Information---

Train Nata
Railroad S00
Type of Train FREIGHT
Train {0 EXTRA 6618 EAST

Direction EASY
Speed SEst.) 40
Speed {

Auth.) 49
SO0 - SO0 LINE RAILROAG COMPANY

Train Consist/Damage
Mo. Loco. Units
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Trailing Tons
Loco. Destroy/Derailed
Cers Deostroy/Derailed

Crew Information

Front E£nd -3

Rear ¢nd -0
Toxicology Performed - YES

Radio Communications
Radio Available - YES
Operationai - YES

---Environment /Operations Information---

¥eather Data
Weather Condition - CLEAR
Condition of Light - DAYLIGHT

fvacualion - YES

Itinerary
Last Departure Point
PORTAGE, ¥:

Destination
MILWAUKEE, W!

Hazirdous Materia’s
Involved - YES
Cars Involved - §

Track Information
Type/No. of Tracks - MAIN/2
Gradient - DES. 0.80
Alignmeant -CURVE 2 DCH

-=-Narrative---

SO0 FREIGHT TRAIN EXTRA 6618 CAST MAS MOVING 40 MPH WHEN 24 CARS DERAILED,

THE FIRSY 25 CARS OF THE TRAIN WERF EMPTY

$9-F1 FLAT CARS, THE LAST OF THESE CARS INITIATED YHI DERAILMENT WHEN IMPROPER TRAIN MANDLING ALLOWFD A SLACK RUN-

IN, AND FORCEC THE CAR TO CLIMB THE OUTSIDE RAIL OF A CURVE. THE ENGINEER WAS BRAKING THE TRAIN BY MAN!PULATING THE FEED
VALVE tWSTEAD OF THE AUTCMATIC BRAKE VALVE DUL TO AT LEAST 1 CAR WITH MALFUNCTIONING BRAKES IN THE TRAIN., THE ENGINEER
AND THZ DIVISION ROAD FOREMAN OF ENGINES KNCW OF THiS PROBLEM BEFORE THE TRAIN DEPARTED ITS IMITIAL VERMINAL, BUT

NO ACTION WAS TAXEN 0 CORRECT IT. TIMREE LOADED YANK (ARS CONTAINING ISOBUTANE AND METHANOL, AND 2 TANK £AOC uiITi
HAZARDOUS MATERIAL RESIDUE WERE DERAILED IN THIS ACCINENT. YHERE UAS M4 Rr: faCH OF HAZARDCUS MATERIAL. BUT 300 PERSONS

WERE EVACUATED FROM THE BUSINTSS GiSTRICT OF ELK GROVT AS A PRTCAUTIONARY MEASURE.
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BRIEF OF ACCIDENT, continued

File No. - 85 08/10/88 ftM GROVE, WI Time (Lcl) - 1305 COI

Occurrence #1 - TRAIN COMPONENT SYSTEM/SALURE/MALFUNCTION
Phase - STANDING

ol
', €S - DEFECTIVE
OPSRATING RULES - NOT OBSERVED - DIVISON OFfF ICER

2.
3. INATIENTIVE - DIVISION OFFICER
4, INADEQUATE SURVEILLANCE OF OPERATION - COMPAILY OPSRATOR/MGMT

Occurrence #2 - DERAILMENT
Phase - MAINTAINIRG POMER

Findinaail

S. T¢ N CONDITION - DOWNHILL

6. TRAIN HANDLING - TMPROPER - ROAD FREIGHT ENGINFER/MOTORMAN {through freichl;

7. OPERATING RULES - NCT OBSERVED - ROAD FREIGHT ENGINCER/MOTORMAR (tnrough freight)
g. INADEGQUATE SURVEILLANCE OF OPERATION - ronTANY OPERATOR/MGMT
V.

TRAIN MAKEUP - PONR - SIViSON OrtICER
INSUFF ICIENT STANDARDS/REQUIREMENTS - COMPANY OPERATOR/MGMT

---probable Cause---

The National Transportation Safet; Board determines that the probable Cause(s) of this
accident is/are finding(s) 2, 6,

Factor(s) relating to this sccident is/are finding(s) !, 4. 8, 9, 10
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NTSE # ATLBBFRZ2]

File No. - 86 08/13/88

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, D.C. 205%4

BRIEF OF ACCIDENT
ATHENS, GA

RUNDATE :
Time (Lcl) -

03/26/90
020t £37

---Basic Information---

Qenortina 2atlroad CSX

Type of Accident DERAILMENT

Operatin? Phase EN ROUTE

Method of Operation TRAFFIC CONTROL
TIMETABLE

CSX - CSX SRANSPORTATION

Property Losscs
Railroad -3
Non-Rafiroad - %

Fire - NO

639,65C.00
0.00

Injuries

Fatal Serious Minor None
Employees 0

Passengers 0

Motorist

6]
Other 0

-=-Raiiroad/Personnel Informatiofi---

Train Data
RatVroad

Type of Yrain
Train 1D

Direction
Speed (E:2t.)
Speed (Auth.)

CSX - CSX TRANSPORTATICN

€SX

FREIGHY

EXTRA 8965 WEST
WEST

46

5$

Tratin Consist/Damage
No. Lozo. Units
No. Cars/Caboose
End of Train Monitor
Length (fect)
Trailing Tons
toco. Destroy/Derailed
Cars Destroy/Oerailed -

Crew Information

fFront End - 3

Rear End -0
Toxicology Performed - YES

Radio Communications
Radio Avatlable - YES
Operational - YES

-=«Environment /Operations Information---

Weather Data
Weather Condition - CLEAR
Condition of Light - DAYLIGHT

Evacuation - YES

Itinerary
Last Departure Point
ABBEVILLE, GA

Destination
ATLANTA, GA

Hazardous Haterials
invoived - YES
Cars Involved - 6

Track Information
Type/No. of Tracks - MAIN/I]
Gradient - DES. 0.05
Al ignment » TANGENT

-=--Marrative---

CSX FREIGHT TRAIN EXTRA 8965 WEST HAD &} CARS DERAIL WHILE MOVING ABOUT 46 MPM, AS RECOROED 8Y A HOTBOX DETECTOR. THE
TRAIN WAS APPROACHING AN AREA WITH A SPEED RESTRICTION OF 25 MPH WHEN THE ENGINEEP. ATTEMPTED TO SLOW THE TRAIN BY MAKING

AN APPLICATION OF THE LOCOMOYIVE INOEPENDENY BRAXE, INSTEAD OF A SERVICE BRAKE APPLICATION,
BROKE A COUPLER KNUCKLE ON THE 18TH CAR, TILTED A RAIL OVER, AND STARTED A DERAILMENT.

A RUN-IN OCCURFED WHICH
SIX OF THE DERAILED CARS WERE

EMPTY TANK CARS. ONE OF THEM OVERTURNED AND ALLOWED A SMALL AMOUNT OF RESIOUAL SULFUR DIOXIDE TO £SCAPE THROUGH A OOME
FITTING. ONE LOCAL RESIDENT WAS EVACUATED FROM A NEARBY RESIDENCE.

Page 1
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BRIEF OF ACCIDEN., continued

File No. - 86 08/13/88 ATHENS, GA Time (Lcl; - 0201 EDY

Occurrence #1 - DERAILMENT
Phase - DECELERATING
Findin?(s
1. RAIN HANDLING - IMPROPcR - ROAD FREIGHT ENGINIIR/MOTORMAN (through fr(,_-ight)
2. BRAKES - IMPROPER USE OF - ROAD FREIGHT ENGINE{K/MOTORMAN (through freight)
3. INATTENTIVE - ROAD FREIGHT ENGINEER/MOTORMAN (through freight)
4. TRAIN - SLACK RUN-IN
5. COUPLER XNUCKLE - BROKEN
6. TRACK GAGE - EXCESSIVE
7. INADEQUATE SURVEILLANCE OF OPERATION - COMPANY QPERATOR/MGMT

Occurrence #2 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

Ftnding(;

3. 0 iIT!NGS - NOT SECURLD

---Probable Cause---

The National Transportation Safetg Board delermines that the probable Cause(s) of this
accident is/are finding(s) I, 2, 3, 4, 6

Factor(s) relating to this accident is/are finding(s) S, 7. R
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, D.C. 20594

0 XION3Idd¥

NTSB # ATLBEFRIZ2 BRIEF OF ACCIDENT RUNDATE: 12/21/90
File No. - 88 08/18/88 MEMPHIS, TN Time (L<V) - 1600 COT

---Basic Information--- Injuries

Reoorting Railroad 1CG Propertly Losses Fatal Serious Minor None
Type of Accident HAZ. MAT. RELEASED  Railroad - 3 150,000.00 Enployees 0 0 &
Operating Phase STANDING Non-Railroad - § 0.00 Passengers

Method of Operation N/A Motorist 0

Fire - NO Other 0

1CG - ILLINOIS CENTRAL GULF RAILROAD COMPANY
---Railroad/Perscnnel Information---

Tar%g Daga irawn Consist/Damage Crew Information
atlroa
Type of Train
Train ID
virection
Speed iEst.)
Speed

Front End - 0
Rear tnd -0
Toxicology Performed - NO

ZCAT No. LocCo. Units
sinoLt CAR No. Cars/Caboose

M/A tnd of Train Monitor
N/A Length (Feet)

0 Trailing Tons

0 Loco. Destroy/Berailgd

Cars Destroy/Derail
2GAT - GENERAL AMERICAM TRANSPORTATION
---Environzent /Operations Information---

Weather Data [tincrary Hazardous Materiats
Weather Condition - CLOUDY Last Departure Point Involved - YES
Condition of Light - DAYLIGKT MEMPHIS, TN Cars Involved - 1
Track Information
Destination Type/No. of Tracks - INDUSTR1AL/8
HiMPHIS, TN Gradient - LEVEL
Evacuation _ - YES Al ignment - TANGENT

--+Narratfve---

ANACC SWITCRING CREW HAD SWITCHED TANK CAR GATX 301045 YO A HOLDING TRACK IN THE YARD OF YHC VELSICOL CHEMICAL PLANT.
THE CAR CONTAINED 20,000 GALLONS OF MURIATIC ACID). ABOUT 4 HOURS LATER., A PLANT tMPLOYEE NOVICED THE CAR WAS LEAKING
AND A CLOUD WAS FORMING ABOVE IT. THE ENTIRE LOAD OF ACID SPILLED OUT ONTO THE GROUND. A FIQE CHIEF ARRIVING AT THE
SCENE EVACUATED AN AREA EXTENDING ONE-QUARTER MILE TO THE SOUTH AND NWEST. THE INVESTIGATION DISCLOSED THAT THE TANK
CAR HAD BEEN IN AN ACCIDENY IN MARCH OF 1885 AND SENT TO THE CAR OWNER’S PLANT &GAIC .FOR REPAIRS. AN OVERSIGHT BY A
CLERK IN THE GAIC’S FLEET SERVICE DEPARTMENT ALI OWED THE CAR TO 8f CLASSIFIED AS OK tFORE THE CAR LINING HAD BEEN
REPAIRED. WHEN THE CAR WAS LOADED, THE HZAD WELD ON ONE END OF THE CAR SPLIT, RESULTING IN A 77-INCH CRACK THAT SPILLeD
THE LOAD. THREE RAILROAD EMPLOYEES AND 1 EMPLCYLE AT A NEARBY JUNKYARD COMPLAINED OF THROAT IRRITATION.

Radio Communications
Radio Available - NO
Operational - N/A

Auth. )
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BRIEF OF ACCIDENT, continued

File No. - 88 08/18/88 MEMPHIS, TN Time (Lcl) - 1600 COV

Occurrence #]1 - RUPTURE OF TANK CAR
Phase - STANDING

Finding(s)

1. TANK CAR HEAD (A-END) - RUPTURED

2. EQUIPMENT REPAIR - NOT PERFORMED - OTHER MAINTENANCE PEPSON
3. INATTENTIVE - CLERK

4. INADEGUATE PROCEDURE - COMPANY OPERATOR/MGMT

--=Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
aczident ts/are finding(s) 1, 2, 3

Factor(s) relating to this accident is/are finding(s) 4
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NTSB # ATL88FRZ23

File No. - 95 09/15/88

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, D.C. 20594

BRIEF OF ACCIDONT
JACKSONVILLE, FL

RUNDATE:
Time (Lcl) -

03/26/90
0206 £0T

---8astc Information---

geporti Ratlroad - (CSX
iype of Accident - DERAILMENT
Operating Phase - EN ROUTE

- AUTOMATIC 8LOCK
TRAFFIC CONTROL

CSX - CSX TRANSPORTATION

Fethod 2? Operation

Property Losses
Railroad - 3
Non-Railroad - $

Fire - NO

1,368,000.00
420,607.00

Injuries

Fatal Serious

Employees 0
Passengers 0
Motorist 0
Other 1

Minor None

---Raflroad/Personne! Information---

Train Data
Railroad
Type of Train
Train 1D
Direction
Speed (Est.)
Speed (Auth.)

CSX - CSX TRANSPORTATION

cSX

FREIGHY

EXTRA 8923 NORTH
NORTH

64

50

& » v B L} 4

Train Consist/Damage
No. Loco. Units
No. Cars/Caboose
E£nd of Train Monitor
Length (Feet)
Trailing Tons
Loco. Destroy/Derailed
Cars Destruy/Derailed

Crew Infcrmation

fFront End 4

Rear tnd 4
Toxicology Performed - YES

Radio Communications
Radio Available - YES
Operational - YES

---Enviromment /Operations Information---

Keather Data

Weather Condition - CLEAR
Condition of Light - DARK

Evacuation - NO

Itinerary
Last Departure Point
BAINBRIDGE, GA

Destination
JACKSONVILLE, fL

Hazardous Matertals
Involved - YES
Cars Involved - 4

Track Informatton
Type/No. of Tracks - MAIN/I
Gradient - LEVEL
Alignment - TANGENT

---Narrative---

CSX FREIGHT TRAIN EXTRA B923 NORTH MAD 26 CARS DERAIL WHILE MOVING OVER A GRADE CROSSING AT 64 MPH IN A SO MPH AREA. A

TANK CAR CONTAINING POTASSIUM HYDROXIDE OVERIURNED AND THE CARGO SPILitD.
INVESTIGATING THE SITE INHALED FUMES AND WERE MOSPITALI

SPEEDS.
GOOD TRAIN HANDLING TECHNIQUES.
RESTRAINED BY THE BALLAST.
FROM UNOER THE ROAD CROSSING,

THREE FLORIDA HIGHWAY PATROL TROOPERS 7
7€D. SPEED TAPES INODICATED THE TRAIN HAD BEEN OPERATED AT ERAAVIC
THE ENGINEER HAD SLOWED THE TRAIN USING ONLY THC INDEPENDENT LOCOMOTIVE BRAKES. WHICH 'IS NOT CONSISTENT WITH
THE RESULTiING FORCES DISTORTED THE TRACK STRUCYURE NHICH WAS NOT PROPERLY

EVIDENCE OF SOIL MIGRATION FROM UNDER THE TRACK STRUCTURE RESULTED IN THE BALLAST SIMKING
THE RUBHBER MATERIAL USFD AT THE CROSSING MADE OBSERVATION OF THE BALLAST CONOITION BY

TRACK INSPECTORS IMPOSSIBLE DURING NORMAL [NSPECTION. LOSSFS WERE INCURRED BY LOCAL BUSINESSES THAT COULD NOT OPLN
THE NEXT DAY, AND BY DAMAGES TO TELEPHONE CABLES UNDEP. THE TRACK.

Pege 1V
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BRIEF OF ACCIDENT, continued

fFile Mo. - 95 09/15/88 JACKSONVILLE, FL Time (Lc1) - 0206 EDT

Occurrerce Fl - DLRATLMENT
Phase - STOPPING

Findi (sE )
1. ngPE D - EXCESSIVE - ROAD FREIGHY ENGILVCER/MOTORMAN {through vreight)

2 TRAIN HANDLING - TMPROPER - ROAD FREIGHT ENGINCER/MOTORMAN (through freight)
3. INADEQUATE SURVE!LLANCE OF OPERATION - COMPANY OPERATOR/MGMT

4. BALLAST - COLLAPSED

S.  TRACK INSPECTION - NOT POSSIBLE -

~-==Probable Cause---

The Nattonal Transportatio. Safety Board dclermines that the probabli» Cause(s) of this
accident is/are finding(s) 1, 2, 4

Factor{s) relating to this accident is/are finding(s) 3. S
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NATIONAL TRANSPORTATION SAFETY BOARD

WASHINGTON, D.C.

NTSB # CHIBBFRI29

file No. - 100 09/25/88 SUMMIT, IL

BRIEF OF ACCIODENT

RUNDATE: 03/26/90
Time (Lcl) - 0845 COT

---Basic Information---

Reporting Railroad
lype of Accident
Operatin? Phase
Method of Gperation

1C6 Properiy Losscs

YARD RULES
AUTOMATIC BLOCK Fire - NO

ICG - ILLINOIS CENTRAL GULF RAILROAD COMPANY

DERAILMENT Railroad -3 87,500.00
EN ROUTE Non-Railroud - § 10,900.00

Injuries

fatal Serious Minor None

gpployees g g g
a3s rs H)
Hot;:?g: 0 0 0
Other 0 0 30

~---Railroad/Personnel information---

Train Data
?ailro?d
ype of Train
Train 1D
Oirection

Speed ‘Est.)
Speed

Train Consist/Oamage

1CG No. Loco. Units
LOCAL FREIGHT No. Cars/Caboose
EXTRA 8343 SOUTH End of Train Monitor
SOUTH Length (Feet)
10 Tratling Tons
15 Loco. Destroy/Derailed

Cars Destroy/Derailed

1CG - ILLINOIS CENTRAL GULF RAILROAD COMPANY

# 3 v F ¢ @

\Auth. )

Crew Information

front End - 2

Rear End -1
Toxtcology Performec - YES

Radio Communications
Radio Available - YES
Operational « YES

--=Envtrorment /Operations Information~--

Heather Data [tinerary

Weather Condition - CLEAR Last Departure Point
Condition of Light - DAYLIGHY CHICAGO, It

Destination

T.
Evacuation - YES JOLIET, It

Hazardous Materials
Involved - YES
Cars Involved - S

Track lnfornagion
Type/No. of iracks - MAIN/3
Gradient « LEVEL
..{ ignment - TANGENT

-s«-Narrative---

ICG_LOCAL FREIGHT TRAIN EXTRA 8343 SOUTH HAD 6 CARS DERAIL WHILE MOVING 10 MPH THROUGH A CROSSOVER. FOUR OF THE CARS

CONTAINED HAZARDOUS MATERIALS

AND 1 TANK CAR OF PHOSPHORIC ACID WAS PUNCTURED BY A PIECE OF RAIL AND LEAKED OVER 200

GALLONS. A YARD SWITCHMAN ALINED THE SWITCH FOR THE TRAIN TO GO THROUCH THE CROSSOVER, BUT HE DID NOT LOCK IT

PROPERLY. AS THE CARS 4OVED OVER THE SWIT M, THE POINTS CAPPED OPEN AND THE 27714

CAR HZADED TOWARD THE NORTHBOUND

TRACK INSTEAD OF FOLLOWING ACROSS TO THE SOUTHBOUND TRACK. THE CARS WcNT ABOUT 300 FEET BEFORE THE PILEUP BEGAN. ASOUT

30 PERSONS WERE EVACUATED FOR OVER 3 HOURS.
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BRIEF OF ACCIDENT, continued

File No. - 100 09/25/88 SUMMIT, 1L Time (L~1) - G845 CDT

Occurrence f1 - DERAILMENT
Phase - ACCEL CRATING

Findin?§s)
%. SWITCH STAND LOCK - UNLOCKED

" TUSRITCHMING RULES - NOT COMPLIED - YARD BRAKEMAN/YARD HELPER
3. SWITCH POINTI(S) - OPER

Occurrence #2 - MAZARDOUS MATERIALS LEAK/SPILL { FUMES/SMOKE )
Phase - ACCELERATING

Finding(s
4. TANK CAR(S) - PUNCTURED

---Probable Cause---

The National Transportatton Safety Board dctermines that the probable Cause(s) of this
¥

accident is/are finding(s) 1, 2,
Factor(s) relating to this accident is/are finding(s) 4
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTS8 # AILB89FR202 BRIEE OF ACCIDENT RUNMDATE: 03/26/90
File No. - 103 10/13/88 RINEYVILLE, KY Time (Lc}) - 0345 LT

---Bastc Information---

Reporting Railroad
Type of Accident
Operatin? Phase
Method of Gperation

Injuries

DERAILMENT Railroad - 3 189,169.00 tmployees 0
EN ROUTE on-Railroad - § 24,569.00 Passcngers 0
AUTOMATIC BLOCK Motorist 0
TIMETABLE Fire - NO Other 0

PAL - PADUCAH & LOUISVILLE RAILWAY COMPANY

[ I N B

PAL Property losses Fatal Serious Minor None

---Railroad/Personnel Information---

Train Data Train Consist/Damage Crew information
Railroad PAL No. Loco. Units front End - 2
Type of Train FREIGHT Na. Cars/Caboose - 49/ R-ar End -0
Train 10 EXTRA 83C1 RORTH End of Train Monitor - Toxicology Performed - YES
Direction NORTH Length (Feet)
Est.) 30 Trailing Ton<
Specd (Auth.) 30 Loco. Destroy/Derailed

Cars Destroy/Derailed
PAL - PADUCAH & LOUISVILLE RAILWAY COMPANY

Radto Communications
Radio Avatladble - YES
Operational « YES

] [ I L B | L]

[ I B B

-=<Environment /Operations Information---

Veather Data [tinerary Hazardous Materills
Weather Condtition - CLEAR Last Departure Point Iavoived - YES
Condition of Light - DARK QEAYER DAM, KY Cars Invoived - 7
Track }nformation
Destination Type/No. of Tracks - MAIN/I
LOL . SVILLE, KY Gradient - DES. 0.28
Evacuation - YES Alignment - CURVE SO OM

-=-Narrative---

PAL FREIGHT TRAIN EXTRA 8301 NORTH HAD 12 CARS DERAIL IN A FIVE-CEGREE LEFT CURVE WHILE MOVING 30 MPH INVESTIGATION
REVEALFN A STRESS FRACTURE IN THF OUTSIDE RAIL OF Yiit CURVE RESULTED IN THE RALL BREAKING UNDER TH: TRAIN. SEVIN Of THE
DERALLED CARS WERE TANKX CARS CONTAINING HAZARDOUS MAITRIALS. THREE CF THE TANK CARS LEAKED PHOSPHORIC ACID, ACETIC ACID
AND CAUSTIC SODA. 10 FAMILIES WERE SVACUATED FROM THLIR MOMES. THE TRACK “aD BEEN ULTRASONICALLY TESTED ABOUT 2

WEEKS BEFORE THE ACCIOENT. THE TESTING REVEALED THE FRACTURE IN THE RAIL, By THE TEST EQUIPMENT OQPERATOR

ATTRIBUTED THE DEFECT TO FLAWS IN THE RAIL HEAD AND THE FRACTURE WAS NOT REPORTtD TO THE RAILROAD.
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BRIEF OF ACCIDENT, continued

File No. - 103 . 10/13/88 RINEYVILLE, KY Time (Lcl) - 0345 COT

g:currence 71 - TRACK COMPONENT SYSTEM/FATLURE/MALFUNCTION
ase -

Finding(s}

1. RAIL - FRACTURED

2. TRACK INSPECTION - MISJUOGED - TRACK EQUIPNENT OPERATOR

3. VISUAL/AURAL PERCEPTION - TRACK EQUIPMENT OPERATOR

4. INADLQUATE SUBSTAKTIATION PROCESS - CONTRACTOR PERSONNEL

Occurvence #2 - DERAILMENT
Phase - MAINTAINING SPEED

Finding!s
S. RAlL - BROKEN

Occurrence #3 - MAZARDOUS MATERIALS LEAXK/SPILL (FUMES/SMOKE )
Phase - STOPPING

Fandiom Lar(s) - LEAX

---pProbabdle Cause---

The Mat:onal Transportation Safet; Board determines that the probable Cause(s) of this
accident is/are finding(s) 1, 2, 3. S

Factor(s) relating to this accident is/are finding(s} 4, 6

0 XI1ONIddV




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 205954

NYSB ¢ ATLB9FRZ03 BRIEF OF ACCIDENT RUNDATE: 03/26/90
file No. - 104 10/16/88 EASLEY, SC Time {Lcl) - 070¢ tOT
~-=fBasic Informatione--

Reporting Railroad NS Property Losses Fata) Serious Minor HNone
Type of Acciden? DERAILMENT Raflroad - 3 837,645.00 Employees 0

Operat ing Phase - €N ROUTE Non-Raiiroad - $  101.823.00 Passengers O
Method of Operation - AUTOMATIC 8LOCK Motorist 0
TRAEFIC CONTROL  Fire - NO Other 0

NS - NORFOLK SOUTHERN RAILWAY COMPANY
--=Rajirocad/Personnel Information---

Tratn Data Tratn Consist/Damage Crew [nformation
Railroad NS : No. Loco. Units 4 Front End - 3
Type of Train FREIGHT No. Cars/Caboose Rear End -1
Train 1D EXTRA 7011 NORTH End of Train Monitor Toxicology Performed - YES
Direction NORTH Lcn?th {Feet)
Speed {Est.) 42 Trailing Tons
Speed {Auth.) - 55 Loco. Destroy/Derailed
Cars Destroy/Derailed

0 XION1ddV

Injuries

Radio Communicatons
Radic Avatlable - YES
Operational - YES

4 & ¥ & 8 ¢ 2

NS - NORFOLK SOUTHERN RAILWAY COMPANY
-=--Environment /Operations Informatton---

Weather Data itinerary Hazardous Materials
Weather Condition - CLOUDY Last Departure Point Involved - YES
Condition of Light - DAWN ATLANTA, CA Cars Involved - 10
Track Information
Destination Eygg{ﬂo. of Tracks - g?gﬂ/g 20
GREENVILLE, SC radient . - V.
Evacuztton - YES t Al ignment - TANGENT

---Narrative---

NS FREIGHT IRAIN IXTRA 7011 NORTH HAD 20 CARS DERAIL WHILE MOVING 42 MPH. TEN OF THE CERAILED CARS WERE TANK CARS
CONTAINING HAZARDOUS MATERIALS. FOUR TANK CARS OF CAUSTIC SODA AND 1 TANK CAR OF STYRENE MONOMER LEAKED OR SPILLED
THEIR CARGO. A PRECAUTIONARY EVACUATION OF ASOUT 130 PERSONS WAS ORDERED BY A LOCAL FIRE CHIEF. THE FIRST CAR 10
DERAIL WAS A BOXCAR WITH A BROKEN WHEEL THAT HAD OVERHEATED. THE FRACTURE HAD BEGUK AT A SERJAL NUMBER THAT HAD BEEN HOT
STAMPED ON THE BACK OF THE WHEEL RIM DURING MANUFACTURING. WHEELS ARE NO LONGER STAMPED IN THIS MANNER, BUT THE WHEEL
PREDATED THIS CHANGE. THE WHEEL HAD APPARENTLY OVERMEATED AND CRACKED FROM BRAKING. THE WHEEL THIX SLID INWARD ON THE
AXLE AND OROPPED INTO THE TRACK GAGE. FARTHER ON, THE OERAILED WHEEL STRUCK A SWITCH FROG AND CLOSURE RAIL,

STARTING A GENERAL OERATLMENT.
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BRIEF OF ACCIDENT, continued

File No. - 104 10/16/88 EASLEY, SC Time (Lcl) - 0700 €OT

Occurrence #1 - DERAJLMENY, INITIAL
Phase - MAINTAINING SPEED

Ftndinzés)
1. WHEEL - OVERHEATED

2. WHEEL - CRACKED

3. MATERIAL DEFECT - MANUFACTURER
4, WHETL - LOOSE

Occurrence #2 - DLRATLMENT, GENERAL
Phase - SLOWING

12
;?d;z?$éh FROG - STRUCK
6. CLOSURE RAIL - STRUCK

Occurrence 53 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase STOPPINSG

Finding(s)
7. - LEAX

---Probadble Cause---

The Nationa) Transportation Safety Board determines that the probable Lause(s) of this
accident is/are finding(s) 1, 2, 3, 4, 5, 6

Factor{s) relating to this accident is/are finding(s) 7

3 XION3ddV




NATIONAL VIANSPORTATION SAFETY BOARD
WASIHINGTON, 0.C. 20594

NTSB # CHIB9FRZ0S BRIEF OF ACCIDONT RUNDATE: 03/26/90
File No. - 112 10/26/88 PEARL, IL Time (Lc)) - 0622 CDT
~==Basic Information---

Reporting Ratlroad
Type ofnxc

G X10uiddy¥

. Injuries
CMNW Property Losses Fatal Serious MNinor None
DERATLMENT Railroad - § . Employees 0
EN ROUTE Non-Railroad - § . Passengers 0
TIMETABLE Motorist 0
TRACK WARRANT CONT Fire - NO Other 0

CMNW - CHICAGO MISSOURI & WESTERN RAILWAY
---Railroad/Personnel Information---

| DO I B

Train Data Train Consist/Damage Crew Intormation
Railroad CMNW No. LocCo. Units Front End - 3
Type of Train FRETIGHT No. Cars/Caboose Rear End -0

Train 1D EXTRA 3018 EAST End of Train Monttor Toxicology Performed - NO
Dtvreciion EAST Length {feet)

Speed (Est.) 7 Trailing Tons
Speed Auth ) 10 Loco. Destroy/Derailed

Cars Destroy/Derailed
CMNW - CHICAGO MISSOUR]L A WESTERN RAILWAY
~=-Environment /Operations InTormation---

LN D S B IR

Radio Communications
Radio Avatladble - YES
Operational - YES

» K b & 8 2 3

Weather Data [tinerary Hazardous Materials
Keather Condition - CLEAR Last Departure Point Involved - YES
Condition of Light - DAYLIGHT SLATER, MO Cars Involved - 1
Track Information
Destination Eyp:{uo of Tracks - gééﬂ/(l) ’9
RODOHOUSE radient - . V.
Evacuatiorn - N £, It Al ignment - TANGENT

---Narrative.--

CMd FPEIGHT TRAIN EXTRA 30!8 EAST HAD 13 CARS DERAIL WHILE MOVING ABOUT 7 MPH. ONE OF THE DERAILEDO CARS WAS A TANK CAR
LOADED WITH 23,000 SALLONS OF ISOPROPANOL. ABOU'T 4,000 GALLONS OF CARGO LEAKED FROM A BROKEN MEASURING STICK

APERTURE IN THE DOME THAT WAS DAMACED WHEN THE CAR ROLLED OVER. THE DFRAILMENT OCCURRED AT A RAIL THAT HAD A HEAD AND
WEB SEPARATION AND THE RATL BROKE UNDER THE 1RAIN. THERE WAS EVIDENCE OF VERTICAL SPLIT HEAD DEFECTS THAT EXISTED
PRIOR YO THE DERAILMENT. THE RAIL WAS INSPECTED THE DAY BEFORE THt ACCIDEINT FROM A MI-RAJL VEMICLE AND NO DEFECTS
WERE MOTED. THIS TYPE OF INSPECTION IS PERMITTED BY FRA REGULATIONS. A GENERAL ORDER HAD BEEN ISSUED REDUCING THE
MAXIMUM SPEED TO iG HPH IN THE AREA ODUE TO POOR TRACK CONDITIONS.
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BRIEF OF ACCIDENT, continued

File do. - 112 19/26/88 PEARL, IL Time {Lc1) - 0622 COT

ggfurrence #1 - TRACK COMPCRENT SYSTEM/FAILURE/MALFUNCTICN
ase -

Finding(s)

1. RAIL HEAD - SEPARATION )

1. RALL HEADNSPECTICN - INADEQUATE - MAINTENANCE OF WAY INSPECTOR
3. UNSUPFICIENT STANDARDS/REGUIREMENTS - FRA

6ccurrence 22 - DERAILMENT
Phase - SLOWING

findin *(s)
4. RAIL - BROKEN

Occurrence #3 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

Findingés)
5. DOME - LEAK

---pProbable Cause---

The National Transportation Safely Board determines that the probable Cause(s) of this
accident is/are finding(s) I, 4

Factor(s) relating to this accident is/are finding(s) 2, 5

0 X1QM3ddV




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20593

NTSB # FTW89tRIO)
File No. - 113

BRIEF OF ACCIDENT

10/26/88 MORGANZA, LA

RUNDATE:
Time (Lcl) -

12/19/90
0440 COT

G X1ON3ddY

---Basic Information---

Reporting Railroad - LA Property Losses
Type of Acciden? - DERAILMENT Railroad -
Phase - EN ROUTE Non-Railroad - §
Operation - TRACK WARRANT t
Fire ~ NO

LA - LOUISIANA & ARKANSAS RAILWAY COMPANY

Operatt 316.303.88
ra .
Method o

Injuries

fatal Serious Minor None
Employees g 0 0

0 0
c 0
0 0

Passengers
Motorist 0
Other 9

4
0
0

300

---Ra{lroad/Personnel Information---

Train Data
Railvroad
;ype of Train
rain 1D
Direction
Soeed iEst.)
Speed (Auth.)

Train Consisi/Vemage
LA No. Loco. Units
FRE LGHY No. Cars/Caboose
EXTRA 4003 NORTH End of Train Monitor
NORTH Length (Feet)
22 Travling Tons
25 Loco. Destroy/Derailed
Cars Destroy/Derailed

LA - LOUISIANA & ARKANSAS RAILWAY COMPANY

Crew Information
Front tnC - 3
Rear Etnd - 1
Toxicology Performed - YES
Radio Communications
Radio Available - YES
Operational - YES

-=-Environment/Operations Information---

Weather Data
Weather Condition - CLOUDY
Conditton of Light - BARK

Itinerary
Last Departure Point
NEW ORLEANS, LA

Destination

ALEXANDRIA, LA

Evacuation - YES

Hazardous Materials
Involved - YES
Cars Involved - 6

Track Information
Type/No. of Tracks - MAIN/]
Gradient - LEVEL
Alignment - CURVE 1 D IO M

---Narrative---

tA FREICHT TRAIN EXIRA 4003 NORTH HAD 14 CARS DERAIL WHILE CROSSING A BRINGE AT 22 MPH,
ONE EMPTY TANK CAR THAT LAST CONTAINED TOLUENE D11SOCYANATE WAS PUNCTURED, BUT NQ PRODUCT

HAZMAT WERE DERAILLD.
SPILLED.
THAT WAS LiKé A RAIl BREAKIXG. A TRACK FORtMAN WAS

DUE 1O MISUNDEFSYZ0D RADIO COMMUNICATIONS, HE WENT TO
RAIL BOLTS.
10 PP~ .CEED.
JOINT <ARS HAD BROKEN AT THE POINT OF DERAILMENT.

2 PRICAUTIONARY EVACUATION OF ABOUT 300 PLRSONS WAS MADE fOR ABOUT S5 HOURS.

SIX TANK CARS CONTAINING

A PRIOR fRAIN REPORTED A SOUND
ARRIVAL NF 4003, HOWEVER,

THE BRIDGE AND FOUND GAPPED RAILS AND MISSING
ASSUMING THIS WAS WHAT CAUSED THE NOISE PREVIOUSLY HEARD, HE CALLED THE CREW OF 4003 AND TOLD THEM

WHEN 4003 PASSED OVER THE OTHER END OF THE BRIDGE, THE TRAIN DERAILED.
TOX TESTS OF THE CREW INDICATED THE PRESENCE OF MARIJUANA IN THE HEAD

INYESTIGATION REVEALED THAT 2

BRAKEMAN AT CONCENTRATIONS OF 1 NG/ML (BLOOD), AND MARIJUANA METABOLITE AT 44 NG/ML (BLOOD) AND 255 NG/M (URINE).
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BRIEF OF ACCIDENT, continued

File No. - 113 10/26/88 MORGANZA, LA

e ———.

T M g s S Bt s

Time (Lc)) - 0440 COY

Occurrencs #! - DIRATIMENT
Phase - MAINIAINING SPLED

Findin?(s)
1. JOINT BAR, NONCOMPROMISC - FATIGUED

2. JOINT BAR, NONCOMPROMISE - BROKEN

3.  TRACK INSPECTION - INACCURATE - TRACK GANG FORCMAN

4. VISUAL/AURAL PERCEPTION - TRACK GANG FOREMAN

5. USE OFf DRUGS - ROAD FREIGHT BRAKEMAN/FLAGMAN (through freight)

~==Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this

accident is/are finding(s) 1, 2

Factor(s) relating to this accident is/are finding(s) 3, 4

0 X1ON31ddV




NATIORAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

0 XIGN3ddY

NTSB § LAXBSFRZ02 BRIEF OF ACCIDENT RUNDATE: 03/26/90
File No. - 115 11/02/88 NEWCASTLE, CA Time (Lcl) - 0455 PST

~--Basic Information---

Injuries

Type of Acctident DERATLMENT Railroad -3 907,150.00 Employees 0
Operatin? Phase EN ROUTE Non-Railroad - § 100,000.00 Passenner; 0
Method of Operation - AUTOMATIC BLOCK riotorist 0

TRAFFiC CONTROL Fire - NO Other 0

SP - SOUTHERN PACIFIC YRANSPORTATION COMPANY
---Railrcad/Personnel Information---

Train Data Train Consist/Damage Crew Information
Ratlroad SP : " No. Loco. Units Front End - 3
Type of Train CREIGHT No. Cars/Caboose Rear End - 2
Train ID EXTPA 6830 WEST End of Train Monitor Toxicology Performed - YES
Direction WEST Length (Feet)
Speed (Est.) 31 irailing Tons Radio Communications
Speed (Auth.) 30 Loco. Destroy/Derailed Radio Available - YES
Cars Destroy/Derailied Operational - YES

SP - SOUTHERN PACIFIC TRANSPORTATION COMPA!Y
---Environment /Operations Information---

Weather Data Itinerary Hazardcus Materials
Yeather Condition - RAIN, FOG Last Departure Point Involved - YES
Conditron of Licht - DARK SPARKS, NE Cars [nvolved - |
Track Informatien
Destination iype/Ko. o7 Tracks - MAIN/2

A . Gracient - UES. 1.%0
Evacuation - YES OAKLAND, CA Alig;ment - CURVE 1 D 3¢ M

Reporting Ratlroad SP Property Losses Fatal Serious Minor None
"Re 5

0

0

0

---Narrative---

SP FREIGHT TRAIN EXTRA 6830 WEST HAD 22 CARS DERAIL WHILE MOYING 31 MPH. ABOUT 00 PERSONS WERE EVACUAYED FOR ASBOUY
16 HOURS AS A PRECAUTIONARY MEASURE AFTER A DERAILED 'ANX CAR CONTAINING ETHYL ALCOHOL WAS RUPTURED AND RELEASED ITS
CARGC. THO PERSONS WERE TREATED AND RELEASLQ FOR NAUSEA RESULTING FROM FUMES INHALATION. THE WEATHER WAS DRIZZLING
RAIN AND HEAVY FOG. [T REQUIRED S MOURS €GOk EMERGENCY PERSONNEL TO IDENTIFY THE SPILLED ALCOHOL DUE TO ERRORS IN

THE TRAIN CONSIST. ABOUT 20 MILES SCFORE THE DERAILMENY, A HOTBOX DETECTOR INDICATED A HOT AXLE ON THE STH ZAR. THE
CONDUCTOR AND BRAKEMAN WALKED THE TRAIN, BUT COULD NOT LOCATE A HOT AXLE, SO THE TRAIN PROCEEDED. ASOUT 1 MILE
BEFORE THE DERAILMENTY, A DRAGGING EQUIPMENT DETECTOR WAS ACTUATED, BUT THE CONDUCTOR UID NOT SEE IT BSECAUSE ITS
WARNING LIGHT WAS BURNED OUT. AN OVERHEATED BEARING HAD SURNED OFF AN AXLE JCURNAL ON THE STH CAR, STARTING THE
DERATLAERT. UABURATORY ANALYSIS DETERMINED A ROLLER IN THE BEARING WAS FAULTY.
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BRIEF OF ACCIDENT, continued

File Nc, - 115 11702/88 NEWCASTLE, CA Time (Lcl) - 0455 PSY

Occurrence #1 - TRAIN COMPONENT SYSTEM/FAILURE/MALFUNCTION
Phase - MAINTAINING SPEED

Findinf(s&

]. ROLLER BEARING - DEFECTIVE

2. MATERIAL DEFECT - MANUFACTURER

3. ROLLER BEARING - OVERMEATED .

4 SPECIAL INSTRUCTIONS - NOT COMPLIED - ROAD FREIGMT CONDUCTOR (through freight)
g. INATTENTIVE - ROAD FREIGHT CONDUCTOR (threugh freight)
7.

AXLE JOURNAL - BURN-OFF
DRAGGING EQUIPMENT DETECTOR - LIGHT OUT

Occurrence #2 - DERAILMENT
Phase - MAINTAINING SPEED

Occurrence #3 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPIRG

F&?d;xz&slAR(S) - RUPTURED

-=-Probadble Cause---

The National Transportation Safetg Board determines that the probable Cause(s) of thic
accident is/are finding(s) 1, 2, 3, 4, 6

Factoris) reiating to this accident is/are finding(s) 5

Q XIQN3ddV
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSB ¢ CHIS9FR206 BRIEF OF ACCIGENT RUNDATE:  03/26/90
File No. - 116 11/09/88 LYNDON STATION, W! Time (Lc1) - 0810 CST

---Basic Information---

Reporting Ratlroad
lype of Accident
Operatln? Phase
Method of Operation

Injuries

S00

DERATLMENT Railroad - 3 343,4C1,00 Employces
EN ROUTE Non-Railroad - § 0.00 Passengers
AUTOMATIC BLOCK Motorist
TIMETABLE Fire - NO Other

SO0 - SO0 LINE RAILROAD COMPARY

Property losses Fatal Serio%s Minor None

---Railroad/Personnel Information---

Train Data Train Consist/Damage Crew Information
Ratlroad SO0 No. Loco. Urnits 2 Front End - 2
Type of Train - FREIGHY No. Cars/Cuboose Rear End - 1
Train 1D EXTRA 767 WEST End of Train Monitor Toxicology Performed - NO
Direction WEST Length (feet)
Speed (Est.) 40 Yrailing Tons
Speed (Auth.) 50 Loco. Destroy/Derailed
Cars Destroy/Derailed

Radio Communications
Radio Available - YES
Operational - YES

-
-
-
-
-
-
-

SO0 - SO0 LINE RAILROAD COMPANY

---Environment /Uperations Information---

Weather Data [tinerary Hazardous Materials
Weather Condition - CLOUDY Last Departure Point Involved - YES
Condition of Light - DAYLIGHT PORTAGE, W Cars Involved - 2
Track [nformation
Destination Type/No. of Tracks - MAIN/2
LA CROSSE, WI Gradient - DES. 0.53
Evacuation - YES Alignment - TANGENT

---Nars ative---

500 FREICHT EXTRA 767 WEST HAD 14 CARS DERAIL WHILE MOVING 40 MPH. A DERAILED TANK CAR ROLLED DOWN AN EMBANKMENT,
SPILLING PART OF ITS CARGO OF CARBOLIC ACID. TWO LOCAL RESIDENTS WERE EVACUATED FROM THE RURAL AREA. THE ENGINEFR

HAD RECEIVED A MESSAGE FROM A RADIO-EQUIPPED TALKING HOTBOX DETECTOR WARNING OF A HOT AXLE ON THE 27TH CAR FROM THE REAR
OF THE TRAIN. THE ENGINEER DID NOT STOP THE TRAIN, OPTING INSTEAD TO TRAVEL ABOUT 3 MILES TO HIS TERMINAL. UPON
ARRIVAL, HE NOTIFIED THE CONDUCTOR WHO CHECKED ABOUT 20 CARS FROM THE CABOOSE. THEY DID NOT NOTIFY THE DISPATCHLR, NOR
DID THEY ALERT THE OUTBOUND CREW. ABGUT 2 HOURS LATLR, THE TRAIN DEPARTED WITH A NEW CREW., THE TRAIN WENT ABOUT 22
MILES AND THE BEARING FAILED, RESULTING IN A BURNED OFF AXLE JOURNAL AND THE DERAILMENT.
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BRIEF OF ACCIDENT, continued

File No. - 116 11/09/88 LYNDON STATION, WI

Time (Lcl) - 0810 CST

Occurrence 1 - TRAIN COMPONENT SYSTEH/FA[LUR[/HAL!UNCIION
Phase - MAINTAINING SPEED

Findin?(sa

1. ROLLER BEARING - OVERHEATED

2. TIMETABLE SPECIAL INSTRUCTIONS - NOT COMPLIED - ENTIRE TRAIN CREW
3. EQUIPMENT INSPECTION - NOT PERFORMED - ENTIRE TRAIN CREW

Occurvence #2 - DERATLMENT
Phase - MAINTAINING SPEED

Finding(s&
4, LER BEARING - FAILURE (TOTAL)
S. AXLE JCURNAL - BURN-OFF

Occurrence #3 - HATARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

Fordi ta(s) - BREACHED

--=Probodle Cause---

The National Transportation Safety Board determines tha® the probable Cause(s) of this
accident is/are finding(s) 1, 2, 3,5, 5

Factor(s) relating to this accident is/are finding(s) 6

Q XIGN1ddV




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSS # ATLB9FRZ0S BRIEF OF ACCIDENT RUNDATE: 03/26/90
File No. - 120 11/19/88 BAKGOR, AL Time (Lcl) - 1700 CSY

---Basic Information---

Reporting Railroad
Type of Accident
Operating 7hase
Method or Operation

Injuries

DERAILMENTY Railroad « $ 1,947,464.00 Employees 0
EN ROUTE Non-Railroad - § 80,000.00 Passengers 0
TRAFFIC CONTROL Motorist 0
TIMETABLE Fire - NO Other 0

CSX - CSX TRANSPORTATION

CsSX Property Losses fFatal Serious HMinor None

-=-Railroad/Personnel Irformation---

Train Data Train Consist/Damage Crew Information
Railroad CsX No, Loco. Units Front End - 4
Type of Train FREIGHT No. Cars/Caboose Rear End - 0
Train 1D EXIRA 8425 NORTH End of Train Monitor Toxicology Performed - YES
Direction NORTH Length (Feet)
Speed (Est.) 56 Travling Tons . Radio Communications
45 Loco. Destroy/Oerailed Radio Available - YES
Cars Destroy/Derailed Operational - YES

LI B B |

@ ¥+ 4 ¢ 0

SpeeC (Auth.)

€SX - CSX TRANSPORTATION

-=--Environment /Operations information---

Weather Data Itinerary Hazardous Materials
Weather Condition - CLOUDY, RAIN Last Depzriure Point Involved - YES
Condition of Light - DAYLIGHT BIRMINGHAM, Ai Cars Involved - 3
Track Information
Destination Type/No. of Tracks - MAIN/]
NASHVILIE, TN Gradient - DES. 0.40
Evacuation YES Alignment - CURVE 4 DO M

---Narrative--~

CSX FRESGHT YRAIR EXTRA 8425 NORTH HAD ALL 4 LOCOMOTIVE UNITS AND 73 CARS DERAIL WHILE MOVING S& MPH IN A &-DEGREE

CURVE THAT NAD A SPEED RESTRICTION OF &5 MPH. TWO TANK CARS CONTAINING SULFURIC ACID AND DIETHYLENE GLYCOL WERE DAMAGED
AND SPILLED IRFIR CARGO. THE VAPOR CoOUD RESULTED IN EVACUATION OF ABOUT 1,000 PERSONS. INVESTIGATION REVEA!I£D

THAT THE ENGINEER HAD WORKED A REGULAR SHIFT AND THEN WAS OFF.DUTY FOR EIGHT HOURS AND 25 MINUTES BEFORE THIS TRIP.

HE ADMITTED TO SLEEPING ONLY ABOUT 30 MINUTES OURING THE OFF-OUTY PERIOD WHILE SITYING ON A CHAIR. HE DID NOT

REQUEST TO BE EXCUSED FROM DUTY DUE TO LACK OF SLEEP. HE HAD BEEN BACK ON OUTY ABOUT 1 AND 1/2 HOURS BEFORE THE

ACCIDENT. THERE WERE NUNSROUS DEFECTIVE CROSSTIES AT THE POINT OF DERAILMENT IN THE CURVE, WHICH ALLOWED THE RAIL 10O
CANT GUTMARD UNDER THE FORCCS OF THE EXCESSIVE SPEED.
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BRIEF OF ACCIDENT, continued

File No. - 120 i1/19/88 BANGOR, AL lime (Lct) - 1700 CST

Occurrence #1 - DERAILMENT
Phase - SILOWING

Findi%gs{

1. CROSSTIES - ROTTEQ/HEATHERED

2. TRACK INSPECTION - INADEQUATE - MAINTENANCE OF WAY INSPECTOR

3. RAIL - CANIED

4. TRAIN - OVERSPEED

S.  TRAIN HANDLING - IMPROPER - ROAD FREIGHT ENGINEER/MOTORMAN !through freight
6. FATIGUE (lack of sleep) - ROAD FREICHT ENGINEER/MOTORMAN {through freight
7. PEED - DISREGARDED - noln FREIGHT CONDUCTOR (throuah freight)

Occurrence #2 - HAZARDOUS MATERIALS LEAX/SPILL (FUMES/SMOKE)
Phase - STOPPING

F;?dgxgis&AR(S) - PUNCTURED

--=Pratadle Cause---

The Nationa) Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1. 3, 4, 5, 6, 7

Factor(s) relating to this accident is/are finding(s) 2, 8

0 XIQN3IddV




NATIONAL TRANSPORTATION SAFETY BOARD

WASHINGTON, D.C.

NTSB # CHIBIFRIO7

File No. - 23 11/20/88 LANAGAN, MO

BRIEF OF ACCIDENT

RUNDATE: 03/26/90
Time (Lci) -

2015 CST

~==Basic Information---

Reporting Railtroad
Type ﬂf“2ccident
Operatin? Phase
Method ot Operation

KCS Property Losses
DERAILMENT Railroad - S
EN ROUTE Non-Railroad - $
TRAFFIC CONTROL

TIMETABLE Fire - NO

KCS - KANSAS C1TY SOUTHERN RAILWAY COMPANY

217,000.00

Injuries

Fatal Serious Minor None
tmployees 0
Passengers 0
Motorist 1]
Other (4]

-=--Ratlroad/Personnel Information---

Train Data

Frtanro}dT
of Train

T{gtn 10

Direction

Train Consist/Damage
KCS : No. Loco. Unmits
FREIGHTY No. Cars/Caboose
EXTRA 664 NORTH End of Train Monitor
NORTH Length (Feet)
Spced (Est.) 31 Trailing Tons
Speed (Auik.) 40 Loco. Destroy/Derailed
Cars Destroy/Derailed

KCS - KANSAS CITY SOUTHERN RAILWAY COMPANY

| I N N I R ]

Crew Information

Front End - &

Rear £nd -0
Toxicology Performed - NO

Radio Communications
Radio Avatilable - YES
COperational - YES

~--~Environment /Operations Information---

Weather Data
Weather Condition - CLEAR
Condttion of Light - DARK

itinerary
Last Ceparture Point
HEAVYNER, 0K

Oestination

PITTSBURG, KS
Evacuation - YES i

Hazardous Materfals
Involved - YES
Cars involved . 3
Track Information
Tyoe/No. of Tracks - MAIY
Gradient - DES. ..00
Alignment - CURVE 6 DO M

~=--Narrative--.

KCS FREIGHT TRAIN EXTRA 664 NGRTH HKAD THE LAST S CARS DERAIL WHILE MOVING 31 MPH. INVESTIGATION REVEALED A RAIL HAD
BROKEN UNDER THE TRAIN. AAR LABORATORY ANALYSIS OF THE RECOVERED Pl .t~ OF VTHE BROKEN RATL DISCLOSED A BRITILE

FRACTURE SUT DID NOT DISCLOSE PRE-EXISTING CRACKS IN THE RAIL. SOME °):

£S BROKEN FROM THE BASE OF THE RAIL WERE NOT

RECOVERED. TEMPERATURES IN THE AREA HAD DROPPED 40 DEGREES THAT DAY, .u 25 DEGREES. THREE TANK CARS LOADEO WITH METHYL
MERCAPTAN, LIQUID ARGON, AND PETROLEUM NAPTHA DERAILED BUT DID NOT LEAX, EXCEPT THAT A SMALL AMOUNT OF LIQUID ARGON WAS
VENTED THROUGH A SAFETY RELEASE VALVE. LOCAL POLICE ORDERED A PRECAUTIONARY EVACUATION OF 20 PERSONS FOR ABOUT ONE MALF

HOUR.

B e ] A ———— e Akin M e . S —— = ——
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BRIEF OF ACCIDENT, continued

File mo. - 123 11/20/88 LANAGAN, MO Time (Lcl) - 2015 CST

Occurrence Fl - TRACK COMPONENRT SYSYiﬁ/FAILURL/HALFUNCTION
Phase - MAINTAINING SPEED

Findin?(s)
1. RAIL, CONTINUCUSLY WELDED - BRITTLE FRACTURE
2. WEATHER - TEMPERATURE EXTREMES

Occurrence 12 - DERATLMENT
Phase - MAINTAINING SPEED

Occurrence #3 - HAZAROOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - MISCELLANEOUS/OTHER

F;?d;:?ége RELIEF VALVES - OPEN

-=~-Probable Cause---

The Natfonal Transportation Safety Board determines that the prubable Cause(s) of this
accident is/are finding(s) 1

factor{s) rclating to this accident is/are finding(s) 2. 3

0 XIGN1ddV




NTS8 ¢ FIWB9FRI04

File No. - 126 11/25/88

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, 0.C. 20594

BRIEF OF ACCIDENT
FRULIVALE, 7

RUNDATC :
Time (lel) -

12/19/90
1915 (ST

---Basi¢c Information---

Peporting Railroed - UP

Iype of Accident -~ DURAILMENT

Operating Phase EN ROUTE

Method of Operation - TRAFFIC CONTROL
TIMETABLE

UP - UNION PACIFIC RAJLROAD COMPANY

Property losses
Rarlroad - $ 1,461,900.00
Non-Railroud - $ 0.00

Fire - NO

Injuries

Falal Serious
{mployees 0 0
Passengers c G
Motorist 0 2
Other it 0

Minor None

4
0

0
200

---Railrcsd/Personnel Information---

Irain Data
Railroad up
FREIGHT
EXTRA SOSS WEST
- WEST
Speed (Est.) 35
Speed {Auth.) . 60

Type of Train
Train 10
Direction

VP - UNION PACLIELIC RAILROAD COMPARY

Train Consist/Damage
Ro. Loco. Untts
No. Cars/Caboose
fnd of Train Monitor
Length (fect)
Trarling Tons
Loco. Destroy/Darailed
Cars Destroy/verailed

Crew Information

Front tnd - 2

Rear f£nd - 2
Toxicolooy Performod - viS

Radio Communications
Redio Available - YES

Operational - YES

-=-Environment /Operations Information---

Weather Data
Weather Condition - RAIN, HAIL
Condition ¢f Light - DUSK

fEvacuation - YES

Itinerary
Last Ceparture Point
MINEOLA, TX

Destination
FORT WORTHM, 7

Hazardous Materials
Involved - YES
Cars Involved - S

Track Information
Type/No. of Tracks - MAIN/]
Gradient - DES. 0.40
Al ignment - TANGENT

---Narrative...

UP FREIGHT TRAIN EXTRA S055 WEST MAD 48 CARS DERAIIL WHMEN iT IRAVELED INTO THE PATH OF A TORNADG.

SEVERE RAIN AND HAIL STORM.
STRUCK .
HEAD,

PI1CKED UP FOR DISPGSAL.

THF ENGINTE

ABOUT 15,000 GALLONS OF PRCOUCT WAS SPILLED.

IN THE VICINITY OF THE HAZMAT SPILL AND TWO OCCUPANTS WERE TREATED AT A LOCAL HOSPITAL FOR EYE AND LUNG [RRITA{ION.

THE TORNADO WAS IN A

WAS STOPPING THE TRAIN DUE TO 2ERO VISIBILITY AND HIGH WINOS WHEN THE TORNADQ
FIVE HAZMAT TANK CARS DERAILED AND ONE LOADED WITH AN.IYDROUS AMMONIA SUSTAINED A 4-FOOT PUNCTURE IN A TANK
MUCH Or IT POOLED IN A NEARBY DLPRTSSTON IN THE GROUND AND WAS LATFR
AN EVACUATICN OF ABOUT 200 PEXSONS WAS IN EFFECT FOR 24 HOURS.

THE TORNADS UPSET AN AUIOMOBILE

g XION3ddV




BRIEF OF ACCIDENT, continued

File No. - 126 11/25/88 FRUITVALE, TX Time (Lel) - 1915 CSY

Occurrence #1 - ENCOUNILR WITH WEATHER
Phase - SLOWING

Findé (sz
1. WEATHER - TORRADO

Occurrence #2 - DERAILMENY
Phase - SLOWING

Occurrence #3 - HAZARDOUS MATERIALS LEAX/SPILL (FUMES/SMOKE)
Phase - STOPPING

Finding(s)
2. TANK CAR HEAD (A-END) - PUNCTURED

~=--Probable Cause---

The Kational Trancportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1

Factor(s) relating to this accident is/are finding(s) 2

G XION3ddV




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTSB # CMI89FR208
File 0. - 128

BRIEF OF ACCIOENT

11/29/88 PALMYRA, MO

RUNDATE :
Time (L)) -

03/26/90
084S CST

---Basic Information---

Reportingcka{lroad - BN

Iype of Accident - HAZ. MAT. RELEASED
Operatin? Phase «  LOADING/UNLOADING
Method o

Property tosses
Railroad - 3
#on-Raliroad - $

Fire - N0

BN - BURLINGION NORTHER# RAILROAD COMPANY

Operation - N/A

Injuries

Fatal Serious

tmoloyees 0
Pa.s

0
Motorist [v]
Other |

-=-Railroad/Perzonnel Information---

Train Bata
Retlroad
Type of Irain

Train Consist/Damage

No. Loco. Units

SINGLE CAR No. Cars/Caboose

Tratn ID NONE End of Train Monitoer
Cirection R/A Len?th (Feet)
Speed (Est.) - © Trailing Tons
Speed (Auth.) 0 Loco. Destroy/Derailed
Cars Destroy/Derailed

8N - BURLINGTON NORTHERN RAILROAD COMPANY

Crew Information

front €nd - !

Rear End -0
Toxicology Performed - NO

Radio Communications
Radio Available - NO
Cperational - N/A

---Environzent /Operations Information---

Weather Data
Neather Condition - CLEAR
Condition of Light - DAYLIGHT

Itinerary
Last Departure Point

PALMYRA, MO

Destination

PALMYRA, 0
Evacuation - NO

Hazardous Materials
Involved - YES
Cars Irvolved - 1)

Track Information
Type/No. of Tracks - INDUSTRIAL/1
Gradian? -« LEYFL
Alignment - TANGENT

---Narrative..-

A MAINTENANCE HELPER EMPLOYED BY PALMYRA FERTILIZER CO. RECEIVED MINOR INJURIES WMILE GETTING A TANK CAR OF SULFURIC

ACID READY FOR TRANS-LOALING TO A MIGHWAY TANY TRAILER TRUCK.

BACK AGAINST THE PROTECTIVE RAILING. THE ACID BEGAN SPEWING OUT OF THE VALVE
EMPLOYEE. ABOUT SO0 GALLONS WERE LOST BEFORE THE PRESSURE WAS EQUALIZED. THE

THE SAME DAY,

THE WORKER UNSCREWEC A RELIEF VALVE LOCATED INSIDE
THE DOME OF THE TAMX CAR. PRESSURE INSIDE THE YANX CAUSED THE METAL CAP T0O FLY UP AND STRIKE HIS FACE
GOING IN THE OPPOSITE DIRECTION FROM TME
WORKER WAS TREATED AND RETURNED TO WORK
AMERICAN CYANAMID, LOCATED ADJACENT TO PALMYRA FERTILIZER, RESPONOED IMMEDIATELY WITH EQUIPMENT AND

KNOCKING HIM

MEN. THEY BUILT D1KES, NEUTRALIZLD THE AREA AND PICKED i*P ALL RESIOUE WITH A VACUUM TRUCK.

Page 1
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BRIEF OF ACCIDENT, continued

File No. - 128 11/29/88 PALMYRA, MO Time (Lel) - 0845 CST

Occurrence #1 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

Finding‘sz

1. RELIEF VALVE - OPEN

2. CARGO - PRESSURE EXCESSIVE

3. CARGO LOADING/UNLOADING - NOT UNDERSTOQD - OTHFR MAINTTNANCE PERSON

---Probable Cause---

The National Transportation Safety Hoard determines that the probable Cause(s) of this
accident is/are finding(s) 2, 3

Factor(s) relating to this accident {s/are finding(s) 1
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, D.C. 20594

Q XION3ddv

NTSE # NYCBSFRZ03 BRIEF OF ACCIDENT RUNDATE: }2/21/90
File No. - 129 12/09/88 EOISON, N Time (Lcl) - 0455 &SI

-=«Bastc Information---

Reporting Railroad

Type ofnxccident

Operating Phase
thod of Operation

Injuries

CR Property Losses fatal Serious Minor None

HAZ. MAT, RELEASED  Railroad -3 . £mployees 0 0 v

STANDING Non-Railroad - . Passengers ¢ 0 0

MANUAL BLOCKS Motorist 0 0 0
Fire - NO Other 0 0 10

CR - CONSOLIDATED RAIL CORPORATION
---Ratiroag/Personnel Information---

Train Data Train Consist/Damage Crew Information
Ratlroad

1ype of Train
Train 10
Speed (Est.)
st.
Spead éﬁuih.)

Front €nd -0
Rear End - 8
Toxicology Pertormed - NO

CR No. Loco. Units

SINGLE CAR No. Cars/Caboose

HOKX 8438 End of Train Monitor

N/A Lenatk (Teel)

0 Trasling Tons

G Loco. Destroy/Derailed
Cars Destroy/Derailed

Radio Communications
Radio Available - NO
Operational - N/A

CR - CONSOLIDATED RAIL CORPORATION
---Environment /Operations Information---

Weather Data Itinerary Hazardous Materials
Weather Condition - CLEAR L2ct Departure Point Involved - YES
Condition of Light - DARK EDISON, N Cars Involved - ]
Track Information
Destination Type/No. of Tracks - SIDING/]
EDISON, NJ Gradient - LEVEL
Evacuation - YES A} ignment - TANGENT

«-«Narrative---

CHLORINE GAS WAS DETECTED LEAKING FROM THE JOINT BETWEEN THE MANWAY NUZILE AND MANWAY COVER PLATE OF STANDING TANK CAR
HOKX 8438 THAT WAS SUPPLYINC CHLORINE TO A BUILDING IN AN INDUSTRIAL PLANT SITE ON A SIDETRACK OF CONRAIL. THE

CHLORINE GAS HAD BEEN DETECTED 8Y AN INSPECTOR MAKING ROUTINE SAFETY CHECKS WITH A GAS DETECTOR, THE INSPECTOR

SOUNDED THE PLANT’S EMERGENCY ALARM. THE CHEMICAL COMPANY ACTIVATED ITS EMERGENCY PLAN AND EVACUATED 10 EMPLOYEES FROM
THE SITE. THE BOLTS FASTENING THE MANWAY NOZZLE TO THE MANWAY COVER PLATL WERE TORQUED TIGHTER AND SHORTLY

AFTERMARD, NO GAS COULD BE DETECTED. THE TANK CAR HAD BEEN ON THE SIOING FOR 8 DAYS WITH NO LEAK DETECTED. OCURING THAT
TIME, THEPEZ HAD BEEN SOME LARGE VARIATIONS IN TEMPERATURE.
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BRIEF OF ACCIDENT, continued

File Ho. - 129 12/09/88 FOISON, N Time (L¢i) - 0455 EST

Occurrence #1 - HAZARDOUS MATERIALS LEAK/SPILL ( FUMES/SMOKE )
Phase - STANDING

Finding(s)
1. Y - UNDERTORQUED
2. MEATHER - TEMPERATURE EXTREMES

-==pProbable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this
accident is/are finding(s) 1, 2




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGION, C.C. 20594

NTSB # LAX29FRZOS
File No. - 130

BRIEF OF ACCIDENT

12/14/88 FLAGSTAFF, AZ

RUNDATE :
Time (tc}) -

03/26/90
0135 MST

---Bastc Information---

Reporting Railroad ATSF
Type oi accident DERATLMENT
Operating Phase SWITCHING

Non-Railroad - $ 0.09
Method of Operation AUTOMATIC BLOCK
TRAFFIC CONTROL Fire - NO

ATSF - ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY

Property Losses
Railroad - . ,298,000.00

Injuries

Fatal Serious Minor None

tmployees 0
Passengers 0
Motorist 0
Other 0

~-=Ratliroad/Personnel Information---

Train Data
Railroad
Type of Train
Train 1D
Direction
Speed (Est.)
Speed {Auth.)

Train Consist/Damage

ATSF : t... Loco. Units
FREIGHT No. Car;/Caboose
EXTRA S179 WEST End of Train Monitor
WEST Length (Feet)
55 Trailiing Tons

Loco. Destroy/Derailed

Cars Destroy/Derailed

ATSF - ATCHISON. TOPEKA AND SANTA FE RAILWAY COMPANY

Crew Information

Front End - 3

Rear End - 0
Toxicology Performed - YES

Radfo Communications
Radio Avatlable - YES
Operational - YES

---Environment /Operations Information---

Weather Data
Weather Condition - CLEAR
Condition of Light - DARK

Itinerary
Last Departure Point

WINSLOW, AZ

Destination

LOS ANGELES, CA

Evacuation - YES

Hazardous Matertials
Involved - YES
Cars Involved - 6

Track Information
Type/No. of Tracks - MAIN/2
Gradient - DES. 1.42
Alignment - CURVE SD9M

---Narrative..-

A RUNAWAY CUT OF 84 CARS HAD 26 OF THE CARS DERAIL WHEN THEY WENT AROUND A CURVE AT ABOUT 55 MPH, AFTER ROLLING FOR OVER

S MILES. THE RUNAMAY TRAIN WAS PART Of ATSF FREIGHT TRAIN EXTRA 5179 WEST.
TO SET OUT A CAR IN A SIDING.

LOCOMOTIVE, AFTER MAKING A 20-POUND AIR REDUCTION.

THE CREW HAD STOPPED THE TRAIN ON A HILL
THE CREW RAD CLOSED THE ANGLECOCK ON THE END OF THE 84TH CAR, NEAREST TO THE

THEY OI0 NCT SET ANY HANDBRAKES
THE 84 CARS UNTIL THEY HAD FINISHED SETTING OUT THE OTHER CAR. WHILE DISCUSSING TH

INTENDING FOR 1HE AIRBRAKES TO HOLD

£ SWITCHING MOVE, THE CREM LOOKED

AROUND AND SAW THE CARS ROLL OUY OF SIGHT AROUND A CURVE. POST-ACCIDENT TESTING REVEA! €D THE BRAKES COULD RELEASE ON

ALL 84 CARS IM LESS YHAN 2 MINUTES.

AMONG THE DERAILED CARS WERE 6 LOADED LPG TANK CARS.

FOUR OF THEM WERE PUNCIURED

AND RELEASED CARCO. SO0 HUNDRED PERSONS WERE EVACUATED ANG AN INTERSTATE HIGHWAY WAS CLOSED FOR ABOUT 56 HOURS.
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BRIEF OF ACCIDENT, continued

File No. - 130 12/14/88 FLAGSTAFF, AZ Time (Lel) - 0135 MST

Occurrence F1 - DERAILMENT
Phase - SETOUT KCT IN YARD

Findinals

1. € - NOT APPLIFD

2. CUT OF CARS - RELEASE AIR BRAKES
3. GENERAL RULES - DISREGARDED - ENTIRE TRAIN CREW
4. COMPANY - INDUCED PRESSURE - BRAKEMAN

Occurrence #2 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMCKE)
Phase - STOPPING

F;?d%xz&sZAn(sp - PUNCTURED

---Probable Cause---

The Nztional Transportation Shfetg Board determines that the probable Cause(s) of this
accident is/are finding(s) 1. 2,

Factor(s) relating to this accident is/are finding(s) 4. 5
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NATJONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTS8 # LAXBIFRII3 BRIEF OF ACCIDENT RUNDATE: 03/26/90C
File Mo. - 146 01/28/89 BONNERS FERRY, 10 Time (Lcl) - 0638 PST

---Basic Information---

Injuries
Reporting Railroad - UP Property Losses fatal Serious Minor None
Type of Accident - HAZ. MAT. RELEASED Railroad - $ 53,000.00 Employees 0 0 3
0
2

Operatin? Phase - STANDING Non-Railroad - § 50,000.00 Passengers 0 0
Method of Operation - YARD RULES Motorist 0 0
TIMETABLE fire - NO Other 1 |

UP - UNION PACIFIC RAILROAD COMPANY

D
n

0

483

---Ratlroad/Personnel Information---

Train Data Train Consist/Damage Crew Information

Railroad up - No. Loco. Units 2 Front End - O

Type of Train LOCAL FREJGHT No. Cars/Caboose Rear fnd - O
Train 1D EXTRA 2017 EAST End of Train Monitor Toxicology Performed - NO

Direction EAST Length (Fcet)

Speed (Est.) 0 Trailing fons
Speed (Auth.) 0 Loco. Destioy/Derailed
Cars Destroy/Derailed

P s b s 0 3

Radio Communications
Radio Avatlable - YFS
Opearational - YES

UP - URKION PACIFIC RAILROAD COMPANY

---Environment /0Operations Information---

Weather Data Itinerary Hazardous Materials
Weathor Condttion - CLOUDY Last Departure Point Involved - YES
Condition of Light - DAWN EAST PORT, ID Cars Involved - 1
Track Information
Destination Type/No. of Tracks - YARD/10
SPOKANL, WA ’ Gradient - LEVEL
Evacuation - YES - A) ignment - TANGENT

«e-Narrative---

UP LOCAL FREIGHT TRAIN EXTRA 2017 EAST ARRIVED IN BONNERS FERRY AT NIGHT WITH FREIGHT CARS FROM CANADA, AND WAS PLACED
IN A SIDING. THE NEXT MORNING, LOCAL AUTHORITIES WERE NOTIFIED OF A FOG CLOUD AND STRONG COORS IN THE RAIL YARD.
INVESTIGATION REVEALED A MOLE HAD CORRODED THROUGH THE INNER SHELL OF A TANK CAR AND SULFUR DIOXIDE wAS LEAKING. ABOUT
500 PERSONS WERE EVACUATED FOR ABOUT 10 HOURS. 16 PERSONS WERC TREATED FOR INHALATION OF FUMES AND 1 PERSON HAD A
FATAL CARDIAC ARREST DURING THE EVACUATION. THE NEXT DAY, THE CAR WAS RETURNED TO CANADA TO THE SHIPPER TO BE EMPTIED.
OVER 20 TONS OF HAZMAT HAD VENTED TO THE ATMOSPHERE. THE CAR WAS LAST HYDROSTATICALLY TESTED IN MAY 1980, AND WAS DUE
FOR TESTING IN MAY 1990. INSPECTION OF THE CAR‘S INTERIOR REVEALED SEVERE CORROSION AT THE WELD LOCATIONS.
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BRIEF OF ACCIDENT, <ontinued

File No. - 146 01/28/89 BONNERS FERRY, 1D Time (Lc)) - 0638 PST

Occurvence #1 - TRAIN COMPCNENT SYSTEM/FATLURE/MALFUNCTION
Phase - STANDING

Occurrence #2 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

Finding(s
1. T:zx gNELL - CORROOED
2. CARGO - LEAX

-==Probable Cause---

The National Transtortation Safety Board determines that the robable Cause(s) of this accident was:
fatlure of the tank car shell due to corrosion of the seam we dé areas.
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NTSB # OCABIMRIOLIU

File No. - 147 02/02/89

NATIOMAL TRANSPORTATION SAFETY BOARC
WASHHINGTON, D.C. 20594

BRIEF OF ACCIDENT
HILENA, MT

RUNDATE :
Time (Lcl) -

12,/19/90
0430 MST

~---Basic Information---

Reporting Rallroad MRL
lype of Accident
Overattn? Phase
Method of Operation

STANDING
AUTOMATIC BLOCK
TIMETABLE

MRL - MONTANA RAIL LINK

PO B I |

COLLISTON,REAR-END

Property Losses
Railroad
Non-Railroad - %

Fire - YLS

300.000.00
0.00

Injuries

Serious Minor None
Employees 0
Passengers 0
Motorist 0
Other 3505

--<R3ilroad/Personnel Information---

Train Data
Railroad
Type of Train
Train 0
Direction

Speed
Speed

MRL

LIGHT LOCOMOTIVE
HELPER 1

EAST

0

0

§ 0 0 | I T ]

Est.)
Auth.)

MRL - MONIANA RAIL LINK

Train Consist/Damage

No. Loco. Units

No. Cars/Caboose

End of Train Monitor
Length (Feel)
Trailing Tons
Loco. Destroy
Cars Destroy/

railed
railed

Crew Information

front td - 2

Rear €tnd -0
Toxicolosy Performed - NO

Radio Communications
Radio Available - Yt$
Operational - YES

---Environment /Operations Information---

Weather Data
Weather Condittion - SNOW
Condition of Light - DARK

fvacuation - YES

Itinerary
Last Departure Puint

HELENA, W

Destination
HELENA, MT

Hazardous Materials
Involved - NO
Cars Involved - 0

Track Information
Type/No. of Tracks - MAIN/2
Gradient - LEVEL
Alignment - TANGENT

-««Narrative---

MRL FREICHT TRAIN EXTRA 208 WEST HAD ALL 49 CARS IN THE TRAIN ROLL DOWN A MOUNTAIN GRADE AND STRIXE A STANDING

HELPER LOCOMOTIVF CONSIST &HELPER 1), DERAILING 15 CAR

CONSIST OF 208 InCLUDED THREE HELPE
CRADE AND THE CARS THEN ROLLED AWAY,

EVACUATED.

UNITS AND THREE ROAD UNITS,
268 MAD UNCOUPLED THE LOCOMOTIVE UNITS FROM THE TRAIN TO REARRAN

REPORT OF T4#E ACCIOENT, SEE REPORT NTSB/RAR-859/05.

S OF TRAIN 208 AND 1 LOCOMOTIVE UNIT Of HELPER 1.
ALL ON THt HEAD END OF THE TRAIN.
GE THE LOCOMOTIVE CONSIST WHILE STOPPED ON A MOUNTAIN
AMONG THE DERAILED CARS WERE 3 TANK CARS CONTAINING HYDROGEN PLROXIDE,
[SOPROPYL ALCONHOL, AND ACEYONE. HAZMAT RELEASED RESULTED IN A FIRE AND EXPLOSIONS.

IWO CREWMEMBERS OF HELPER 1 HAD MINOR INJURIES. THERE WAS EXTENSIVE DAMAGE TO PROPERTY.

THE LOCOMOTIVE
THE CREWMEMBERS OF

ABOUT 3,500 KESIDENTS OF HELENA WERE
FCR A DETAILED

rage
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BRIEF OF ACCIDENT, continued

file No. - 47 02/02/89 HFLENA, MT Time (Lcl) - 0430 MST

Occurrence fl - LOSS OF CONTROL
Phase - STANDING

findin?(s)
1. RAIN OPFHATION - IMPROPER - CRIW MIMBER OF OTHER TRAIN
2. HRAKELS - NOT APPLIED

3. FXIRA IRAIR - NOT SECURED

" ILRRAIN COMDITION - DOWMNMILL

" T JUDCHENT - POOR - ENGINEER OF OTHER TRAIN

" WIATHER - TEMPERATURE EXTREMES

INADEQUATE TRAINING - EXECUTIVES AND OfFICIALS
INADEQUATE QUALIF TCATION - COMPANY OPERATOR/MCMT

Occurrence #2 - DERAILMLNT
Phase - STARDING

Occurrence #3 - HAZARDOUS MATERIALS LEAK/SPILL (FUHES/SHOKE)
Phase - STANDING

Finding(s)
9. TANK CAR(S) - PUNCTURED
10. TANK CAR(S) - EXPLODED

---Probadle Cause---

The National Transportation Safet;zrosoard determines that the probaole Cause(s) of this accident was:

the failure of the crew of Extra 2 West to properly secure their train by placing the train brakes in emergenCy and
applying hand brakes when it was Teft standing unattended on a mountain grade. Contributing to the accident was the
gecision of the engineer of the helper in train 208 to rearrange the locomotive consist and leave the tran
unattended on the mountain grade, and the effects of the extreme cold weather on the airbrake sﬁteu of the train and
the crewmembers, Also contributing was the failure of the operaling management of the Montanz Rail Link to adequately
assess the qualifications and training of employees placed in train service. Contributing to the severity of the
accident was the reicase and ignition of hazardous materials.
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NTSB # DCASIMRIGIA

File No, - 147 02/02/89

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

BRIEF OF ACCIDENT
HELENA, MY

Q XI0N3ddV

RUNDATE :
Time (Lc)) -

12/19/30
0430 MST

---Bastc Information---

Reportinzckailroad MRL

Type of Accident COLLISION,REAR-END

Operatin? Phase EN ROUTE

Method of Operation AUTOMATIC BLOCK
TIMETABLE

MRL - MONIANA RAIL LINK

Property Losses
Railroad .
Non-Reilroad -

Fire - YES

Injuries

Fata) Serious Minor None
Employees 0 S
Passengers 0 0
Motorist 0
Other 0

--=Rz{1road/Personnel Information---

Train Data
?ailro;dt
0 ratn
T;ggn 1D
Dtrtctignt ) b
Speed (Est.
Speed (Auth.) 0

MRL - MONTANA RATL LINK

MRL

FREIGHT

EXTRA 208 WEST
WEST

2 B 0¥ ¥ 4 2

Train Consist/Damage
No. Loco. Units
No. Cars/Caboose
End of Train Monitor
Length (Feet)
Travting Tons
Locs. Destroy/Derailed
Cars Destroy/Derailed

Crew Information

Front End - §

Rear End -0
Toxi¢ology Performed - YES

Radio Commuynications
Radio Available - Yi$
Operatisnal - YES

~--Environment /Operations Information---

Weather Data
Weather Condition - SNOW
Condition of Light - DARK

Evacuation - YES

Itinerary
tast Departure Point
HELERA, MY

Destination
MISSOULA, MT

Hazardous Materitals
Involved - YES
Cars Involved - 6§

Track Information
Type/%o. of Tracks - MAIN/2
Gradient - LEVEL
Alignaent - TANGENT

---Narrative--.

MRL FREIGHT TRAIN EXTRA 208 WEST HAD ALL 49 CARS IN THE TRAIN ROLL DOWN A MOUNTAIN GRADE AND STRIKE A STANOING

HELPER LOCOMOTIVE CONSIST (HELPER 1), DERAILING 15 CARS OF TRAIN 208 AND ) LOCOMOTIVE UNIT OF HELPER 1. THE LOCOMOT!IVE
CONSIST Of 208 INCLUDED THREE HELPER UNITS AND THREE ROAD UNITS, ALL ON THE HEAD END OF THE TRAIN. THE CREWMEMBERS OF
208 HAD UNCOUPLED THE LOCOMOTIVE UNITS FROM THE TRAIN TO REARRANGE THE LOCOMOIIVE CONSIST WHILE STOPPED ON A MOUNTAIN
GRADE AND THE CARS THEN ROLLED AWAY. AMONG THE DERAILED CARS WERE 3 TANK CARS CONTAINING HYOROGEN PEROXIOE.

ISOPROPYL ALCOHOL, AND ACETONE. HAZMAT RELEASED RESULTED iN A FIRE AND EXPLOSIONS.

ABOUT 3,500 RESIDENTS OF HELENA WERE

EVACUATED. TWO CREWMEMBERS OF HELPER ! HAD MINOR INMJURIES. THERE WAS EXTENSIVE DAMAGE TO PROPERIY. FOR A DETAILED
REPORT OF THME ACCIDENT, SEE REPORT NTSB/RAR-89/05.
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BRIEF OF ACCIDENT, continued

File No. - 147 02/02/39 HELENA, MT Time (Lc)) - 0430 MSTY

Occurrence #1 - COLLISION, REAR
Phese - MAINIAINING SPELD

F inding(s)

1" "TRAIN OPERATION - IMPROPER - ENTIRE TRAIN CREW

2. BRAKES - NOT APPLIED

3. EXTRA TRAIN - NOT SECURED

3. TERRAIN CONDITION - DOWNMILL

S.  JUDGMENT - PQOR - ROAD FREIGHT ENGINEER/MOTORMAN (through freight)
6. WEATHER - TEMPERATURE EXTREMES

7. INADLQUATE TRAINING - EXECUTIVES AND OFFICIALS

8. [NAULQUATE GQUALIFICATION - COMPANY OPERATOR/MGMY

Occurrence #2 - DERAILMENT
Phase - STOPPING

Occurrence #3 - HAZARDOUS MATERIALS LLAK/SPILL (FUMES/SMOKE)
Phase - STOPPING

10. TANK CAR - EXPLOOLD

T s e

-=-=Probable Cause---

The Mattonal Transportation Safety Board determines that the probable Cause(s{ of this accicdent was:

the failure of the crew of Extra 208 West to properly secure their train by placing the train brakes in emergency and
applying hand brakes when it was left standing unattended on a mountain grade. Contributing to the accident was the
decision of the engineer of the helper in train 208 to rearrange the locomotive consist and leave the train

unattended on the mountain grade, and the effects of the extreme cold weather on the airbrake system of the train and
the crewmembers. Also contributing was the failure of the opcrating management of the Montana Raii Link to adequately
assess the qualifications and training of employees placed in train service. Contributing to the severity of the
accident was the release and ignilion of hazardous materials.

0 XION3ddV




NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

NTS8 # CHIBYFRII] B8RIEF OF ACCITENG RUNDATE: 03/26/90
File No. - 148 02/02/89 KANSAS CITY, KS Time (Lcl) - 1140 CST

0 XION3ddV

---Basic Information--- Injuries

Reporting Railroad ATSF Property Losses Fatal Serious Minor
Type of Accident HAZ. MAT. RELEASED Rajliroad - 3 . tmployees 0
Openun? Phase STANDING Non-Railroad - $ . Passengers 0
Method of Operation YARD RULES : Motorist 9

Fire - NO Other 0

AYSF - ATCHISON, TOPEKA AND SANTA FE RAILWAY COMPANY

(=12 F

OOOO;

--=Ratirocad/Personnel Information---

Train Data Train Consist/Damage Crex Information

Railroad - ATSF - No. Loco. Units 0 Front End - O

Type of Train SINGLE CAR No. Cars/Cabooze Rear End -0

Train I0 - NONE End of Train Monitor Toxicology Performed - NO
Direction - EAST Len?th (Feet)
Speed (Est.) 0 Trailing Tons Radic Communications
Radio Avatilable - NO

Operational - N/A

Speed (Auth.} 0 Loco. Destroy/Derailed

s ¢ v v 0 0

Cars Destroy/Deratled
ATSF - ATCHISON, TOPEXA AND SANTA FE RAILWAY COMPANY

-«=Enviromment /Operations. Information---

Weather Data I1tinerary Hazardous Materials
Weather Condition - CLOUDY Last Departure Point Involved - YES
Conditton of Light - ARTIFICIAL ILLU KANSAS C{TY, XS Cars Involved - 1
Track Information
Destination Type/No. of Tracks - YARD/4
KANSAS CITY, KS Gradient - LEVEL
Evacuation - NO Alignment - TANGENT

---Marrative--- '

A TSN CAR LOADED WITH ACETIC ANHYORIDE/ACEVIC ACIO HAD BEEN MOVED INTO AN ATSF REPAIR SHOP BUILDING TO REPAIR A BROXEN
PIPE ON A OON0 DAY. ABOUT AN HOUR LATER, THE CAR WARMED UP AND THE ACIO STARTED LEAKING. FOUR CARKIN MAD KINOR _
IMJURIES FROM INGAVATION OF FUMES. THE CAR WAS RETURNED TO THE SHIPPER TO BE EMPTIED, INSPECTION OF THE CAR REVEALED A
CLEARANCE OF 1-1/4 IN. CSTWEEN THE BOTTOM OF THE EDUCTION PIPE AND THE SUMP. THERE WERE MARKS ON THE PIPE IN THE AREA
OF THE PIPE GUIDE INDICATING THAT THE TANK BODY WAS FLEXING l-348 INCHES IN TRANSIT, ALLOWING (4E PIPE TO STRIKS THE
SUMP. THIS ACTION RESULTED IN A SmALL CRACK DEVELOPING IN THE TANK.

Page |




BRIEF GF ACCIDENT, continued

File No. - 148 02/02/89 KANSAS CITY, K$ Time {Lct) - 1140 CSY

Occurrence F1 - HAZARDOUS MATERIALS LEAK/SPILL (FUMES/SMOKE)
Phase - STANDING

thﬁm;)

) R { SHELL - SHIFTED

2. TANK CAR(S) - PENETRATED
3. TANK SHELL - ZRACKED

4, CARGO - LEAK

---Probable Cause---

The National Transportation Safety Board determines that the probable Cause(s) of this accident was:
the eduction pipe striking the bottom of ihe tank, causing the tank to crack and teak.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

WISR # LAXBIFRI1S BRIEF OF ACCIDENT RUNDATE: 03/27/90
File No. - 157 02/20/89 MANTECA, CA Time (tcl) - 0545 PST
~-=--83351¢ Information---

G XI10N1ddV

Injurtes
P Property lLosscs } Serions Minor None
DERAILMENT Railroad - § 1,087.460.00 0 3
EN ROUTE Non-22i170ed - § 0.00 eng ¢
TRAFFIC CONTROL Motorist 0
TIMETABLE Fire - NO 150

SP - SOUTHERN PACIFIC TRANSPORTATION COMPANY
~==Railroad/Personnel Information---

Train Data Train Consist/Oamage Crew Information
Ratiroad Sp - Ne. Loco. Units 4 Front End - 2
Type of Train FRE IGHT No. Cars/Caboose Rear tnd -1 -
Tratse ID EXTRA 7502 WEST End of Train Monitor NO Toxicology Performed - YtS
Direction WEST Length (Feet)
Speed (Est.) S0 Trailing Tons Radio Communications
Speed (Auth.) 55 Loco. Destroy/Oerajled - Radto Available - YES
: Cars Destroy/Deriiied Operationa!l - YES
SP - SOUTHERN PACIFIC TRANSPORTATION COMPANY

---Environment /Operations Information---

Weather Data itinerary Hazardous Materials
Meather Condittion - CLEAR Last Departure Point Involved - YES
Condition of Light - DARK ARTIFICIAL FRESNO, CA Cars I{nvolved - 2

Track Information
Destination Type/No. of Tracks - MAIN/3
OAKLAND, CA Gradient - DES. 0.22
Evacuation - YES Alignment - TANGENT

Reporting Railroad
Type of Accident
Operatin? Phase
Method of Operation

L I B )

---Narrat tve---

SP FREIGHT TRAIN EXTRA 7502 WEST HAD 48 CARS DERAIL WHILE MOYING 50 MPH. TWO EMPTY TANK CARS WITH SOME HAZARDOUS
MATERIAL RESTOUE WERE DERAILED. THERE WAS NO HAZMAT RELEASE, BUT LCCAL AUTHORITIES UNDERTOOK A PKECAUTIONARY
EVACUATION WHICK INVOLVED APPROXIMATELY 15C PERSONS FOR OVER 12 HOURS. A BROKEN RAIL WAS FOUND AT THE INITIAL POINT OF
OERAILMENT. AN EXAMINATION OF THE BROKEN PIECES REVEALED THE RAIL JOINT ASSEMBLY COMPONENTS HAD BEEN LOOSE AND NOT
PROPERLY SUPPORTED FOR SOME TIME. THE JGINT COMPONENTS SHOWED SEVERE WEAR WHERE THE PARTS WERE IN CONTACT WITH EACH
OTHER. THE RAIL JOINT SECTION WAS EXAMINED BY THE SP MEVALLURGICAL LABORATORY. FATIGUE CRACKS WERE FOUND !N THE

B8OLT HOLES ON EACH RAIL END, WHICH HAD RESULTED IN A HEAD AND WEB SEPARATION. THE TRACK WAS INSPECTED 8Y A TRACK

§Mg?&amm IN A RI-RAIL VEHICLE FOUR DAYS PRIOR TO THE DERAILMENT. NO OEFECTS WERE NOTED OR REPORTED DURING THE
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BRIEF OF ACCIDENT, continued

File No. - 157 02/20/89 MANTECA, CA

Time (Lcl) - 0545 PST

Occurrence #1 - TRACK COMPONENT SYSTEM/FAILURE/MALFUNCTION
Phase - HAINIA!HLNG SPEED

Finain?(s)
1. RAIL JOIHI(S! - NOT SUPPORTED
2. BOLT HOLE - CRACKED

3. RAIL HEAD - SEPARATION

4. TRACK MAINTENANCE - INADEQUATE - MAINTENANCE OF WAY INSPECTOR

S. TRACK INSPECTION - INADEQUATE - MAINTENANCE OF WAY INSPECTOR

6. INATTENTIVE - MAINTINANCE OF WAY INSPECTOR

7. INADEQUATE SURVEILLANCE OF OPERATION - COMPANY OPERATOR/MGMT

Occurrence #2 - DERAILMENT
Phase - MAINTAINING SPEED

Finding(s)
8. RAIL - BROKEN

---Probable Cause---

The Mational Transportation Safety Board determines that the probable Causes
a broken rati dve to inadequate track matntenance. Contributing to the acci

inspection made from a hi-rail vehicle.

s) of this accident was:
ent was the Inadequate track




NATIONAL ‘TRANSPORTATION SAFETY BOARD
WASHINGTON, 0.C. 20594

0 XION3Iddv

NTSB # CMHIB9FRZI14 BRIEF OF ACCIDENT RUNDAVE: 03/26/90
File No. - 158 02/20/89 BORIULAC, KD Time (Lel) - 0830 CST
-~--Bastc Information---

Reporting Railroad
Type of Accident

Injuries

SO0 Property losses Serious Hinor None
DERATLMENT Railroad - $ 1.296.853.38 0 _

Operatin? Phase : EN ROUTE Non-Railroad - §
of Operation -

Methnd TIMETABLE Motorist

TRACK WARRANT CONT Fire - NO

S00 - SO0 LINE RAILROAD COMPANY
---Raiiroad/Personnel Information---

Train Data Train Consist/Damage Crew Information
Ratlroad - 500 : No. Loco. Units 4 Front End - 2
T of Train FRE IGHTY No. Cars/Caboose Rear End - 2
rain 10 - EXTRA 4514 EAST End of Train Monitor Toxicology Performed - YES
Direction EAST Length (Feet)
Speed tEst.) 40 Trailing Tons
Speed (Auth.) - 40 Loco. Destroy/Oerailed
Cars Destroy/Deratled

Radio Communications
Radio Avatlable - YES
Operational - YES

SO0 - SO0 LINE RAILROAD COMPANY
-«=Environment /Operations Information---

Heather Data Itinerary Hazardous Materials
Seather Condition - CLEAR Last Departure Point involved - YES
Condition of Light - DAYLIGHT HARVEY, ND Cars Involveag - 10
Track Information
Destination Type/No. of Tracks - MAIN/2
ENDERLIN, ND Gradient - DES. 0.23
Evacuation - YES Al ignment - TANGENT

-==-Narrative-.-

SO0 FREIGHT TRAIN EXTRA 4514 EAST HAD 2 LOCOMOTIVE UNITS AND 26 CARS DERAIL WHILE MOVING OVER A SWITCH FROG A7 40 MPH.
THE ENGINEER SAID THE LEAD LOCOMOTIVE RODE VERY ROUGH WHEN IT WENT OVER THE FROG. THE WING RAIL OF THE SWITCH FROG
BROKE AT THE BOLT HOLES UNDER THE WEIGHT OF THE LOCOMOTIVES. THE FROG HAD 90 POUND RAIL MANUFACTURED IN 1945. TEN TANK
CARS OF ANHYDROUS AMMONIA DERAILED, AND 4 OF THEM RUPTURED, SPILLING THE HAZMAT. THE SUDDEN RUPTURE PROJECTED | OF THE
TANK CARS ABOUT 650 FEET AWAY. ABDUT 125 PERSONS WERE EvAFUATLD. TWO OF THEM RETURNED EARLY TO THEIR HOMES AND

MAD YO BE HOSPITALIZED FOR INHALATION OF FUMES.




BRIEF OF ACCIDENT, continued

File No. - 158 02/2n/89 8OROULAC, ND Time (Lcl) - 0830 CSY

Occurrence F1 - DERAILMENT
Phase - MAINTAINING SPEED

Findin?ss)
1. BOLYT HOLE - BROKEN
2. SWITCH FROG - BROKEN

Occurvence #2 - HAZARDOUS MATERIALS LEAX/SPILL (FUMES/SMOKE)
Phase - STOPPING

F;?d%:gésEAR(S) - RUPTURED

-=«Probzble Cause---

The Mational Transportation Safety Board determines that the probable Cause{s) of this accident was:
the failure of a wing rail in a switch frog which broke at the bolt holes.
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RATIORAL TRARSPORTATION SAFETY BOARD
vASHiuGTON, D.C. 20594

8758 # OCABONZGOA BRILF OF ACClOEMY RURDATE: 068/16/9%0
FILE 20, - 02/26/89 AKROR, OM Time (Lec)) ~ 1525 E3Y

Q XIGN3IddV

sesBane laformation--- Injuries

Reporting Ratlroed - oLSX Property Losses Fatal Serious Minor
000,00 Ltaplorees 0 0 o
o

Type of Accideent - DERAILNEXY Ratlroad - § 521

Oparating Phase - ER ROUTE Bon-Ratirocau-514,222 400.00 Passsogors 0 0 0

Nethod of Operation - TINETVASLE Motorist 0 0 0
TRAIN DRODERS Fire - Yes Othor, 0 0 $S

CSX - CSX TRANSPORTATION, INMC.

ce==Ratlrosd/Personne] Informationec--

Train Doatas Training Consist/Damage Crew Information
Railroad Ccsx Ho. Loco. Units front End - 2
Type of Train FREIGNTY No. Cars/Caboose Rear End - 2
Tratn D 0812-26 €End of Train Monttor Toxicology Parformed - ND
Direction EAST Length (Feet)
Spesd (E3t.) 40 Tralling: Tons Radio Communications
Speed {Auth,) 40 Loco. Destroy/Derailed Redio Avatlable - YES
Cars Dentroy/Oeratled Operational - YES
CSX - CSX TRANSPORTAYION, INC.

cecfinvironment /Operations Inforsation«--

Vesther Data [tinerary Hazardous Matertials
Veather Condition =~ LIGKhT $SNOW Last Departure Point involved ~ YES
Condition of Light - DAPK WILLARD, ON Cars Involved - 9
Track Inforaation
Destinstion Type/fo. of lracks - MAIN/2
AKRON, OM Gradien - LEVEL
Cvacuation Alignment - CURVE ) O 3O n

~c«+Narrative---
CSX FREIGHT TRAIN O812-26 ORGINATING AT VILLARD, OM ANO TRAVELLING AT 40 MPH ODEARAILLO PEAR FINAL DESTINATION
OF AKROW, OM. AV TIME OF DERAJLMENT THE TRAIN CONSISTED OF 4 LOCOMOTIVES AKO S1 CARS. THE LOTH THROUGH JOTH

CAR [R CONSIST OERAILED; THE 1B8TH THKOUGH 26TM CARS CONMTAINED BUTARE, A FLANNABLE LIQUID. 4 OF VHICH LOST
PRODUCT. THE ACCIDEMT OCCURRED WLAR A B.F. GOCORICH PLANT, THE PLANT AND ADJACENT RESIOCHTIAL AND BUSINLSS
ARELAS WERE EVACUAIED SHuRTLY AFTER DERAILMENT. FIRES CONTINUED TO BURN FOR SEVEKAL DAYS,




BRIEF OF ACCIOENT, continued

File No. -~ 02726789 AKRON, ON Time (Lcl) - 1925ES8Y

Occurrency #1 TRACK COMPONENT SYSTEM/FALLURE/RALFUNCTION
Phase -~ URKEOUN

Finding{s) .
1. ALIGRRERT - JRREGULAR

Occurrence #Z ~ IRAIR CORPONCENT SYSTEM/FAILURE/NALFUNCTYION
Phase ~ MAINTAINING SPECED

Firaging(s)
2. CAR - RETHAMICAL DOEFLCTY

0ccurrence #3 - OCRAILMER]
Prhase -~ RAIRTALIRING SPEED

Findings{s)
3. RAIL, CONTINUOUSLLY WELDED -~ OEFECT. IMTERNAL

Occurrence P4 - FIRE/EXPLOSION
Phase - STOPPING

Occurrence 5 - HAZARDOUS MATERIALS LEAK/SPLILL (FUMES/SMDKE)
Phase - S«OPPING

Finding(s)
4, TANK SHELL - RUPTURED
5. IOP FITTIRGS -« DAMAGED

e=e=Probeble Cavae---

The Natinnal Transportation Safety Boa:d determines that the probable Cause(s) of this accident is/are
finding(s) 1, 2

G XION3ddV
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APPENDIX E

PROVISIONS OF THE HAZARD(JS MATERIALS TRANSPORTATION
UNIFORM SAFETY ACY APPLICABLE TO RAIL SAFETY

The Hazardous Materials Transportation Uniform Safety Act (Public Law
101-615, signed into law in November 1990} §s a comprehensive amendment and
expansion of the Hazardous Materials Transportation Act. HMajor provisions of
the new Act that are applicable to rafl safety include (1) registration of
shippers and carriers of hazardous materials, (2) training of emergency
response personnel, (3) training of employees who handle hazardous materials,
(4) requirements for studies on a hazardous materials database, (5) the rail
tank car design frocess and criterfa, and (6) requirements that certain
high-risk materfals cannot be transported in rail tank car. manufactured
before January 1, 1971, unless a retrofit of air brake support attachments
has been complieted. Details of the provisions related to the 1issues
addressed in this safety study follow:

¢ The Act provides grants to States for training emergency
response personnel. (The grants are to be funded by
registration fees collected from companies shipping
certain types of hazardous matertals.)

The Act requires the DOT Secretary to complete rulemaking
within 18 months to establish standards for training
appropriate employees in the safe loading, unloading,
handling, and transportation of hazardous materfals; and
in the emergency preparedness for responding to
accidents or incidents {involving the transportation of
hazardous materials.

The Act recognizes that the risks posed by the
transportation of hazardous materfals requires a
well-trained network of 1local and State emergency
response persornel.

The Act requires the DOT Secretary to complete in 1 year
a railroad tank car study that evaluates the design
process and criterfa for tank cars, including whether
head shlelds should be f{nstalled on all tank car tanks
that carry hazardous materials.

Preceding page blank
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FEDERAL RULEMAKING AND SAFETY BOARD COMMENTS
RELATED TO DOCKET HM-181

The final rule issued by the RSPA on December 21, 1990 (55 FR 52402-
52729), which becomes effective on Octoovr 1, 1991, is a revision of the
Hazardous Materials Requlitions (49 CFR Parts 171-179). According to the
RSPA, Docket HH-18] was initiated to streamline and to {mprove the packaging
standards for hazardous materials. The RSPA i{dentified five reason; for
revising the packaging standards: (1) to simplify and reduce the volume of
hazardous materials vregulations; (2) to enhance safety through better
classification and packaging; (3) to promote flexibility and technologicatl
innovation in packaging; (4) to reduce the need for exemptions in the
Hazardous Materials Regulations; and (5) to facilitate international
commerce.

garlier in the rulemaking process fur Docket HM-18}, the RSPA fssued a
Notice of Proposed Rulemaking (NPRM). In comments responding to the NPRNM,
the Safety Board expressed concerns retated to the types of products that
would be permitted in tank cars without certain safety features. (The Safety
Board's comments, dated March 1, 1988, are presented on the following pages.)
Before fssuing the final rule for Docket HM-181, the RSPA and FRA shifted
portionc of the content from Docket HM-181 to Docket HM-175A, which addresses
tank head and thermal protection, safety release valves, tank closures, and
“grandfathering.” (Docket HM-175A {s dfiscussed 1in appendix G6.)
Consequently, the portions on which the Safety Board provided comments were
incorporated .~to Docket HM-175A. 1he final rule for Docket HM-175A has not
yet been fss.ed; therefore, the Safely Board does not know if fts concerns
related to packaging will be addressed.

/ Preceding page blank




APPENDIX F 164
Nationa! Transportation Safety Board

{;i&\;;} Washington, 0.C. 20684

March 1, 1988

Dockets Branch

Research and Speclal Programs
Administration

U.S. Department of Transportation

400 Seventh Street SW

Washington, D.C. 20390

Dear Sir:

The Safety Board has r:viewed your Notice of Proposed Rulemaking (NPRM),
*performance-Oriented Packaging Standards; Miscellanesus Proposals.™ Docket No, HM-
181, which was published at 52 PR 16482 on May §, 19817, and the revised NPRM which
w1s published at 52 PR 42773 on November §, 1987, We support the objectives stated In
this rulemaking, that is, to simplify the hazardous materiale reguistions, to reduce the
volume of reguistions, 10 promote fiexidbility and technological advances in packaging,
to promote safety through betler packaging, 1o reduce the need for exemptlons, and to
facilitate internationsl commerce.

Although it has taken § years for the RSPA to progress this rulemsking to an NPRM,
we are pleased thet the RSPA has teken actlon to improve the hazard ¢lassification
system through quantitative delinitions and to estabdlish performance-oriented nondbulk
gackaging criteris. We note that the proposal still contains some Inconsistent packaging

requirements in the proposed regulations and that it falls to adequately address the
advance notice of proposed tulenaking (ANPRM) comments on nonbulk packege
performance tests involving differences in the United States and Buropean
transportation environments.

The Safety Board als~ notes that severii previously prohibited polsonous gases, e.g.,
phosgene, gesmane, and cyanogen chloride, wiil be parmitted 10 be trensportes in bulk
anntainers; yet, no justification has been offered for this change. We do not believe
that previously prohibited zases should be transported In bulk containers unless tests and
safety analyses document thal this change will not unreasonably affect public sefety.
Nevertheless, the Board deileves the NPRM coatains significant improvements {or the
transportatian of hazardous materials. Beiow are specific comments which we belleve
will help 2 further the stated objectives of this rulemaking.

Hazard Classi{icatioo

On numerous occasions, the Safely Bosrd has expressed concern aboul the
deficiencies in the Department of Transportstion (DOT) hezard identlflcation and
classification system. We have urged the DOT to fully identify the hazards posed 10 e
and hesith by esch materisl during normal transportstlion and emergencies,
Additionslly, the Safety Board has recommended specilic improvements in this system.
(See Safety Recommendations R-12-44, 1-76-3, 1-81-14, 1-8]1-1§, and 1-31-16.) The
Safety Board continues 1o believe that improved knowledge sbout the type and extent of
hazards posed by materisls is necessary for making correct regulatory and design
decisions adout the level of protection containers should be required to provide dueing
transportation. Additionally, this more comprehensive infoemation should inlluence

-




165 APPENDIX F

pudlic safety protection measures {mplemented when such materials are released during
transportation. Therefore, we support RSPA’s actions In the NPRM to provide
quantitative dehnitions for all classes of hazardous meterlals and to make those
definitions conslstent with the recommendations prescribed by the United Nations (UN).
We believe the proposed definitions will result In an improved and more uniform system
for ientifying the hazard characterisiies of materials in transportation.

Razard Communication

Many trenspocted materials exhidbit multipte hazards; however, the proposed
regulations do not sdequataly sddress subsidiary hazards. Subsidiary hazards should be
identifled in the hazardous materials table (Section 172.101), on shipping papers (as
required in Canada), and on vehicies. For example, sccording to the precedence of the
hazard table in Section 173.2s, o matsrial that requires a packaging group ) container
becsuse of its toxiclly by inhalation and becsuse of its flammablility (class 3) would be
classifled as & polsonous material. This elascliication results In only the poisonous
characteristics of the material belng identified. Thv: potentially equally important
information on its flammabllity charaeteristics will not be disciosed on shipping papers
or placards.

Also, the Sefety Board Is concerned that the proposed use of hazard class or dlvision
numbers and identification numbers on shipping pepers, labels, and placards as the
required meaas of identifying materials and thelr hazards Joes not eltectively convey
sulficient warning information 1o the general public. The Ssfety Board belleves that the
DOT must require all shipping papers, labels, and placards to {dentify in plsin languege
the hazards of the material for domestiic shipments. Any additional information, such as
class or division numbers and Identification numbers, should supplement rether then
replace text 10 Identify the hazarcs.

Pirst, numbers require persons to be lamiliar with the "code,” o to have referenices
readily availedle to explain their meaning. Seconcly, numbers can be sonfusing when
cargo names are complicated and contain Aumbers themselves. Por example, the cargo
3,3.6.5.9,9-Hexamethyl-1,1,2,4,8-tetracyclononane is s proper DOT snipping name with
identif:cation number UN2167. Under current requirements, the hazard class described
on the shippirg papers Is "Organic Peroxlde.® Under the progosed requirements, the
hezard class would be described as "5.2." During an emergency, such s multitude of
numbers mey easily eesull in confusion for emergenty responders, who face very
stressfut situations and need very clear informailon.

A priority objective of this rulemaking shovid be 1o verily thal the hazard warning
system Is capable of alerting the gensral public and emergency responders to the
hazards of each material transported. The Safety Board has previcusly pointed out in
tecommendstions 1o the DOT, and the DOT has agreed, that the context of the hazard
warning information system should be readily intelligible to all concerned, especially to
those individusls having emergency sction responsibilities. We also have calied upon the
DOT to carelully review its hazard waening sysiem 10 insure that warnings of impending
danger and advice are given in an undersiandable manner 10 the general pudlie. Since
1968, the Safety Boerd has mace severa) sdditionsi tecommendations concerning
modilication of the hazard warning system, and the DOT has implamented sppropriate
changes. Consequently, the Safety Board is not convinced that tha present warning
system should be abandoned.
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A The Salety Board recognizes that the use of numbers Is appropriste for International
_ shipments where & COrgo Mmay pass through severs) countries, each with o different

langusge. However, this sltustion does nol exist for domestic shipments. Therefore,
| the DOT shouid require the use of the type of warning system which s capable of
3 alerting the majority of those affected by the transport of hazardous materials. Hezord
, werning and material Wentification are most easily communicated with words rather
3 than numbers. The Safely Board does not believe that the proposed numeric system

accomplishes this objective.

Another concern is the DOT's crestion of & numeric code, *10,° la eolumn 7 of the
hazardous materials table to identify when packeges contsining specific hazardous
materials must be marked *INHALATIOR HAZARD." Rather than clearly stating that
the package must be marked *INHALATION HAZARD," the code "10° special provision
states that bulk snd nonbulk peckagings shall be marked in accordance with Subpart D of
Part 172. Subpart D of Part 172 then references requirements In Section 112,313, this
making it necessary for the user of these regulations to plece together seve'sl
provisions to determine that s package must be marked "INHALATION HAZARD." The
DOT has the capsdliity to identify those materials In its hszardous materials cadle

A which meet the criteria estabiished for Identifying materials that pose toxle Inhulation
hazards. Therefore, 10 make complisnce with lts regulstions easier, the Safety Board
: enccurages the DOT 1o 1dentify those materials listed in its hazardous mater'als tabdie
‘ that must be marked "INHALATION HAZARD" and then to Identify those muterials by

placing the code *10° in column 7 on the same line as the Jisied material.

The proposed changes would require thsl it & material is descrited dy 8 "not
otherwlse specii’ed” {n.0.s.) entry In the 172,101 table, the technles! name of the
material shall be entered in parentheses Immediately following the proper shipping
name. If the materiai Is & mixture of two or more hazardous materials, the DOT,
without justificatinn, has proposed that the names of only the two components most
predominsately conteibuting to the hazarc(s) of the mixture shali be entered in
parentheses.» The Safety Boan' believes that all components or an n.o.s. entry which
contribute to the hazardis) of the mixture should be entered or the shipping paper and
sees no justification, bas:d on salety, to limiting Lhe entry to t'#0 components.

The need for complete information on the materials centgined in waste shipments
was Hlustrated dy an sccidert on March 6, 1984, in Orange County, ‘Florids, which
involved s cargo tank of mixed hazardous waste aclds asceided as waste acid liquid,
n.o.5. Twelve persons who came In contact with the vapors were injured, four seriously.
Based on its investigstion of the accident, the Safely Board recommended that the

RS?A 1

1-85-10

Determine the adequacy of general shippiig names on shipping papers for
hazardous wasies and the need for sdditfonal information, such as
technical and chemica) group hames, to Detter Inform emergency response
personnel about the composition and hazard of the material being shipped.

The Safety Board concluded that contributing to the sccident was o "lack of
information svailable to emergency respcnse personnel from shipping papers, the
shipper, and the carrier about the composition and hazards ol the wasie material.® The
Safety Board urges the RSPA to accomplish the safety obdjectives of Safety
Recommendation i-85-10 In the {ina) regalations.
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Packaging Requirements

Performance Standerds —While the Safety Board supports snd has previously urged
the DOT to develop performance-oriented packeging standands, it 13 essential that eny
Incressed {lexidility In the design for packagings de accompsanied by inereased
resporaidliity for proving the sdequacy of a packsging. Such proof must include, 83 8
minlmum, packaging tests that demonstrate that sceeptadle levels of safety
performance will be experienced during conditions normally Incldent to transportation,
including conditions erperienced during accicents. The proposed general requirements
lor testing nonspecifieation packegings (69 CPR 178.801) state that the test procedures
prescribed are intended to ensure that packages containing hazardous materials can
withstand normal conditions of transportation; yet, t? e proposed tests are insufficient
for demonstrating how packsges will perform when subjected 1o stresses in the actusl
transportation environment, lLe,, extended petiods of vibration, abrasion, puncture,
extreme temperature, and accident conditions.

Some of the proposed test sceeptense eriteria prescribed for performarce-oriented
nonbulk packeges actually are jess severe than the scceptanse criteria presently
required for specificstion packages. This rulemaking feils to justify or 1o otherwise
demonstrate the adequacy of the proposed test requirements for providing an
appropriate margin of safety. For example, when phosphoric acid is transported In o
drum under current reguiations, the drum must pass o leakproofness test st 15 psig.
Under the proposal, however, thut same material may de shipped in & drum that passes &
leakproofness test st only 2.9 psig. The effeet of this reduction on transportation safety
is not defined. On the other hand, some proposed tests, such as the hydrostatic and drop
tests, have incorporated improved testing procedures by requiring in the preseribed tes\
procedures consideretion of the physice) characteristics of hazardous materials, such as
vapor pressurc and specilic gravity. Those changes shouid heip to better determine if
specific packeges will properly retsin dange:dus materials. Nevertheless, we are
corcerned that an sppropriste safety arslysis has not deen performed to demonstirate
that the proposed package performarce tests snd scceptance criterls will achieve

sccepladle levels of safety.

While the proposed package petrformance test standands generaliy follow the UN-
recommended performance test standards, the rulemaking does not sdequately address
the relevarey of the UN-;ecommended tests to the U.S transportation eavironment.
The NPRM notes that a number of comments in the ANPRM questioned the applicadlility
of UN standards In the United States. The transportation environment conditions in the
United States can vary significantiy from conditions in Europe, .8, $0 or more hours of
continvous package vibration is not unusust in the Unfted States, whereas such
continuous vibration would be unlixely In Europe. Furthermote, the NPRM notes that a
number of comments in the ANPRM belleve that vibratlon piaces abrasion and (stigue
stresses on packages. Therefore, & package may prove to be unsatisfactory In spite of
{ts adlilty to survive a drop test. As & result of those concerns expressed in the
ANPRM, the NPRM contsins & rcquirement in Sectlon 173.24s that esch nonbulk
package be ¢40adle of withstanding & vibeation test. However, the proposed vibeation
test Is for & period of only 1 houe, and the proposad regulstion does not explicitly
requite that the vibration test preseribed In appendiz C e performed. Additionally, no
other tests have been added to address adrasion, {atigue, or puncture stresscs
experienced in the U.S. transportation environment. Therefore, the Salety Board does
nol believe that the tests, as now propcsed, sdequately address the comments to the

APPENDIX F




APPENDIX F 163

ANPRM on the suitadllity snd acceptodility of the UN performance test standards when
applied to the transportation environinent In the United States as compared to Europe.

Durlng & pudlic hearing held November 17-18, 1981, severa) participants sgaln
Guestioned the suitabllity and sdequacy of the proposed test standards for evaluating the
safe performance of psckagings for the U.S. transportstion eavironment., The chalrman
of the board of directors of the National Barrel and Drum Associstion (NABADA), a
trade assoclation representing the contalner reconditioning industzy, sxzpressed the
foliowing concerns:

The vibestion test Is too Inadequate 10 have any relevance to steel drums
and the real transportation environment; hydrostatic pressure test
requirements will often be lower than current requirements; and, lesk test
pressures are proposed 10 be reduced by more than 70 percent {o° new
containers in Packaging Group |1 and more than $8 percent for Packaging
Geoup 1l

Pive years ago, when commenting on the ANPRM, the assceistion urged
the "immediate initiation of comprehensive techalcal research to correlate
performance standards with actual conditlons encountered In U.S.
transportation . . , unfortunately nothing was done. Technlcally, NABADA
It in no position to suggest what additional performance tests might be
developed 10 assure greater container strengih to resist puncture,
abrasion, and real transportation videstion (not 1 hour, but 30, 40, or even
$0 hours)."

The GCeneral Counsel to the Conference on Safe Transportstion of Herardous
Atrtlcles, Inc., expressed the following concerns:

In larger packaging, . . . particviatly $S-gelion drums, the UN
recommendations appear 10 be inadequate. A packaging which meets the
UN performance tests slone will not function dependably in resl
transporiation, especially on the extensive American highway and rall
systems. Many drums used today in Europe are sstisfactory, but it s
unciear 10 what extent (if at all) the European community has
implemented pure UN standards ané phased out other specifications. It
also is unciear to what extent existing Buropean quality resvits from
supplemental requirements imposed by governmental testing agencies,
above and beyond basic UN criteris.

While all the rigid detall of today’'s specifications may not be necessary,
until there Is development of a pezlormance standard that truiy measures
the transportation strergth of a packaging, some elements of today's
design standards should be retained. Minimum steength and thickness of
materials of construction are among these eiements.

The Safety Board also questions the practicality of proposed specific package
minimum thickness requirements for reuse packages while no minimum thickness
tequirements are propcsed for most of those same new packages. Befors sny package,
new or used, Is permitied 10 be used 10 transport any hszardous material, it {irst should
be demonstrated that the psckege will pass all packaging performance tests. The Salety
Boatd belleves it Is important that these metters be evaiusted before nonbulk,
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performance-oriented packaging requirements are permitted to replace specifie
peckaging standards. '

PLMLMLLLBHM“W' proposed regulations will permit, without further
qualification, the transportation of hazardous wastes in used packages even though thay
may not be considered reusable for nonwaste hazardous matetials. Sestion 118.13(¢)
: ‘ states that *A packaging which is non-reusadble according to the specification
c ‘ requirements of Part 178 of this subchapter or 10 173.28 of this Part may de revsed for
. the shipment of hazardous waste to designated fasllitles® If the packege Is oot offered
for transportation less than 24 hours after it s finally clcsed {or transportation, and
esch package is inspected for leakage and ts found 10 be free from leaks immedictely

prlor 1o being offered for transportstion.® The Sefety Board believes that package
3 ssfeguard requirements should not depend on whether & materlal Is intended for
| commercial use or waste disposal. Rather, the transporistion safety requirements of a
rasterial should depend on its hazard characteristies during transportation. Containers
that are tco thin or otherwise would fail 1o puss reuse performance requirenents for
shipments of hazardous materials also should de prohidited for wastes which possess
equivalent or worss hazard charscteristics. In 1985, in the supplementary information
to Docket HM-183, the RSPA scknowledged "that there i3 no significent difference In
the elsks assoclsted with the transportation of hazardous wastes and other types of
hazardous materiais.® The Safety Boanrd agrees that many wasies pose no less of a
hezard than pure materisls. However, scme waste solutions, such as mixtures of
hydrochloric s¢ld and nitrle acid, result in & more reactive solution than the Individual
pure materials. Consequently, we Delleve that packagin,s for waste materials at least
should meet the same standards of performance as thet required for other hazardous

materials.

Bulk Packaging.—Whiie the proposed hazard classification and identitication system
wil} group materlals with like hazard charscteristics more uniformly, bulk packeging
R safety tequiremnents (for highway cargo tenks and rail tank cars) are sometimes
S : Inconsistent between commodities within the same hezard classificatlon group with no

H : apparent justification. Por example, the Safety Board Identified 14 poisonous gases (3.3)
] ' (including eNoroplerin and methyl chloride mixtures, methy) bromine, and nitele oxide)
which require packaging group I nondulk packsgirgs and which may be transported in
cargo tanks under the current reguistions. We also identified 11 other poisoncus gises
which require packaging group | nonbulk packagings but which may hot be transported in
bulk highway cargo tanks unless specifically approved by the Director, Offlce of
Hazardous Materlals Transportation (OHMT). Those materlals include arsine, hydrogen
selenide anhydrous, and nitrogen dioxide, liquefied. Additlonally, we identified four
poisonous gases which may be shipped in less stringent packaging group i nonbulk
packagings but are prohibited [rom deing transported In bulk highway cargo tanks under
the proposed regulstions. These include Doron te/fluoride, codl gas, nitrosyl chlorlde,
and tetraethyl dithiopyrophosphate snd gases in solutica of with gas mixtures LC §0 <

200 ppm.

Fhe Salety Board also has found inconsistent requirements foe buik shipments of
hazardous materisli In tank cars which would result in o reduced level of safety.
Section 173.314(b}E) provides grandfather protection for lank cars bulit before
December 30, 1971, that are used to transport flammable gases (2.1). Such tank cars
would not be required 10 have heat-resistant gaskets for manway covers and mounting
foe fittings. The proposed regulation would require that tank cars manufestured siter
December 30, 1971, have gasketls made of heat-resistant materials spproved by the
Assoclation of American Rallways (AAR) Tank Car Commitiee; yeu, the AAR has not
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developed standards for gasket materlals. Additlonally, there are stlll exceptions to the
peguiations that permit tank cars with o capacity of 18,500 or less gallons to be used for
transporting flammable gos when those tenk cars do not provide equsl levels of
protection required for larger cars, L.e, head shields and thermal insulation. As yet, the
DOT has not provided any justification for this exception. The Safety Board belleves
that it Is time to stop pesmitting tank cars that fall to meet current minimum safety
requirements 1o be used to transpo=t dangerous materials under "grandfather clauses.”
As ¢ minimum, the DOT should estadlish a specific date by which all tank cars would
have to comply with the new requirements.

While the DOT Is attempting in its rulemaking to strengthen the packaging
requirements for liquids and gases which pose toxlc-by-inhalstion hazards, the Safety
Board s eoncerned that the use of J-type tank ears, which are equipped with large
volume pressure telief valves, may not de sppropriste for transporting toxie materials
since these materials should not be released to the atmosphere. Furthermore, the
requirements for using J-type (tanks equipped with protection against head puncture and
thermal exposure) or S-type (1anks equipped with protection against head puncture only)
tank cars seem 10 be arbitrary as materials with equivalent hazards sometimes are
assigned to J-1ype tank cars and sometimes to S-type tank cars.

About 30 materials previously prohibited from being transported In bulk, such as
phosgene, now are permitted. However, all such previously prohibited materlals are fot
proposed to be transporied In packagings that provide the greatest protection during
transportation accidents. Before these materials are permitted to be transpersted in
bulk, the DOT must demonstrate that all proposed packegings will be econstructed 1o
minimize the risk of any release during transporiation, Including the elimination of
exceptions which permit hazardous materials to be transported In packagings that do not
meet all safety requitements. Any materlals belleved 1o pose o risk so great that no
release from packegings dueing transportation could be considered acceptable,
especially in bulk quantities, should be subject to tigorous performance tests that
demonstrate the integrity of the container through severe accident conditions. such as
tests currently performed on some radioactive materials packsgings.

This rulemaking proposal does not nidress the need of requiring the use of tank cars
protected by head shleids and thermal insulstion for transporting all materials with an
Isolstion tadivs of 1/2 mile or more as specified In the DOT's Emergency Response
Guldebook. (See Safety Recommendation R-85-105.) Any material, when packaged in
rail tank cacs. whieh Is 3o hazardous as to warrant large publie evacustlons during
emergencies also should warrant protection from relesse or violeat rupture of its
container. The Sefety Board urges the RSPA to Incorporate requirements into the final
rule appropriste to accomplish this safety objective.

In summary, the Safety Board belleves that this proposal, on the whole, Is o
substantial improvement and, therefore, we support sdoption of most of the proposed
changes. However, the proposal contalns certain deficiencies which the Safety Board

beileves nust be rectified before all aspects of the proposed fule are made final. We
beileve that the following coerective actions ean be taken without causing any

apprecisble delay in the implementation schedule:

Identify In the hazardous materials tabie and require the identification on
shipping pepers and on teansportation vehlcles the known subsidlary

hazards of meterials transported.




The Sefely Board recognizes that 1
comments above, will require additional

expeditiously:

Por the two adove instances, the Sefety Board belleves
with 8 final rule which leaves the prasent requirements

Maintsin for domestlc shipments the prasently required hazard warning
information on shipping papers, labels, and placards for communicating, In
plain language, the hazards posed by materisls. The U.N. hazard class
number also could be used, but It should not replace the present hazard

warning system,

Use proposed code °10" In the hazardous materisls table &3 & positive
means for denoting meterisis which must dbe marked *INHALATION

HAZARD."

Require that all components of & waste or mixed materisl which
contribute 10 the hazards of \he material be entered on the shipping paper.

Require thst psckaging standards for twaste materials meet the same
standards as nonwaste materials which pose equivalent hazards.

Bstablish & specific date by which the egrandfather clauses" no longer
permit hazardous materials to be transported In railrosd tank cars thet do

not meet present safely requitements.

Require thet reilroad tank cars used to transport maeterlals with & DOT
Emergency Response Guldedook tecommended evacuation radlus of 1/2
mile or more be equipped with head shield protection and, as applicable,

with thermal insulation.

Establish or adopt an existing performance standard for heat-resistant
gaskets that are required for tank car manway covers and for mountings

for fitting.

Based on an evalustion of the product characteristies of liquids and gases
whleh pose totic-by-inhalstion hazerds, modify the proposed tank cer
packaging assignments to require the use of appropriste tapk car head
punciure and thermai protection for materisls that pose equivalent

hazards.

Conduct tests and perform appropriate safely analyses to determine
whether the proposed nonduik, performance packaging standerds provide
adequate protection against vibeation, abrasion, puncture, extreme
temperature, and accident conditions for the U.S. transportation

environment,

Conduct tests and perform appropriate safety analyses to identify the risks
posed snd to demonstrate the cortai.ment copability of packagings
proposed for transporting materiste peeviously prohidited {rom

transportaticn in bulk.
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ne following Improvements, called for in its
sudy and/or research and thus cannot be done

that the RSPA should proceed
in place in lleu of the relaxed
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standerds contained In the proposal. At a later date, when the RSPA has completed the
nezessary testing and has analyzed the results, s sipplementary rulemaking based on its
findings then could be lssued. In the interim, this more conservative approsch will
provide greater protection for the publle.

The Safety Board appreciates the apportunity to make these comments and urges
RSPA to move expediticusly on this ruleniaking.

Respectiully yours,
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FEDERAL RULEMAKING AND SAFETY BCARD COMMENTS
RELATED TO DOCKET HM-175A

An advance NPRM (ANPRM), "Specifications for Tank Car Tanks," was {ssued
on May 15, 1990 {55 FR 20242-20245). According to the RSPA, this rulemaking
action (Docket HM-175A) was initiated (1) to require thermal protection or
head protection, or both, on new and existing tank car tanks that are
constructed of atuminum or nickel, or that are used to transport certain
hazar fous materfals; (2) to disallow the use of the half-head shield as an
option to meet head protection requirements; {3) to prohibit the use of tank
car tanks that have a manway cover located below the liquid level of the
product being transported; (4) to disallow the use of so-called non-pressure
tank car tanks to transport materials that are poisonous by inhalation;
(5) to increase the start-to-discharge pressure setting on certain tank car
tanks; (6) to establish specifications for the securement and accident
survivability of tank closure fittings on tank cars; and (7) to phase out
certain "grandfather® provisions for tank car tanks that do not meet the
safety requirements for newly built tank car tanks.

The Safety Board’s comments responding to the ANPRM {dentified the
needs listed below. (The full text of the Safety Board’s comments, dated

August 21, 1990, s presented on the following payges.)

o The RSPA should expedite final rules that would require
full head shields and thermal protection for all tank
cars transporting Class A poisons; materials that are
toxic by inhalation; and specialty products such as high-
strength acids, chlorine, oxidizers, and other materials
that are extremely reactive.

° The RSPA should not permit tank cars that fail to meet
current minimum safety requirvements to he wused to
transport dangerous materials under “grandfather

clauses.”

o The RSPA should prohibit the transportation of hazardous
materfals within the United States fn any tank cars with

bottom manway openings.

¢ The RSPA should develop and implement, with the
assistance of the FRA, vregulations to address the
integrity of closure fittings, including, at a minimun,
requirements for torque settings and gasket
specifications that would ensure that liquid and vapor-
tight seals are attained when the fittings are mounted
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and secured .and improved testing in pusitions other than
the vertical to determine if these fittings can prevent
the release of the hazardous materfial being transported.

The RSPA received comments from about 25 other organizations and
jndividuals by the closing date of the comment period (August 21, 1990). The
agency is now reviewing all comments before {issuing the NPRM, which is
expected to occur in the summer 1991,




175 APPENDIX G
National Transportation Safety Board
Washingion, 0.C. 20534

August 21, 1999
Otfice of the Chauman

Dockets Branch

Research and Special Programs Administration
U.S. Department of Transportation

400 Seventh Street S.¥.

¥ashington, D.C. 205990

Dear Sir:

The Nattonal Transportation Safety Board has reviewed the Advanced
Notice of Proposed Rulemaking (ANPRM) “Specifications for Tank Car Tanks,®
Docket No. HM-175A, Notice No. 90-8, which was published by the Research and
Special Programs Adafnistratfon (RSPA) of the U.S. Department of
Transportation (0OT) at 6 §R 20242 on May 15, 1990, The Safety Board of fers
the comments below for your consideration.

Tank Head and Thermal Protection

Since the late 1960s, the Safety 8oard has conducted numerous
{nvestigations of accidents in which tank cars sustained head-end punctures,
leading to a release of the hazardous materials being trans?orted. As 2
result of its tinvestigations, the Safety Board has repeated recommended
that full head shields and thermal protection be required for tank cars
transporting high risk hazardous materials.

In response to these accidents and the Safety Board’s recommendations,
RSPA i;sued regulations Dbetween September 1977 and January 1984 that
required:

1. Head shield and thermal Erotection on existing and newly bullt 007

specification 112 and 114 tank cars transporting flammable gases (1971);
2. Head shield protection on existin and newly buflt DOT specification
112 and 114 tank cars transporting an ydrous amsonia (1977);

3. Vertical restraint couplers on all new and existing specification
112 and 114 tank cars (1977);

{. Vertical restraint couplers OR existing and newly built
iqggggication 105 tank cars and all other 00T specification tank cars

5. Tank head puncture resistance systess on specification 105 tank cars
built after Au?ust 31, 1981, and used to transport flaomable gQases,
anhydrous ammonia, and ethylene oxide (1981): and
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6. Llower tank head protection on speciffcation 105 tank cars tuilt

before September 1, 1981, and that had a capacity exceeding 18,500
allons and were used to transport a flammable gas or ethylene oxide
1984).

Since 1984, RSPA has not broadened the requirements for head shield
protection despite the {ssuance of additional recommendations and the
occurrence of additional accidents in which tank cars transporting hazardous
materfals sustained head-end punctures. For example, on March 12, 1980, the
Safety Board fssued Safety Recommendatfon R-80-12, which recommended that DOT
examine specfalty products (such as high stren?th acids, chlorine, and
oxidizers), and class A poisons that were being shipped in specification 111
tank cars to deteraine {f the toxicity hazard was sufficient to justify head
shiclds and thermal protection. The Safety Board s also concerned with the
transportation of materfals that are toxic by {nhalation. Because these
aatarials should not be released to the atmosphere, they should be afforded
the orotection provided by full head shields and thermal protection when
transported in rafd) tank cars. :

As 3 result of its {nvestigation of the head-end puncture of an aluminum
DOT specification 11JA tank car and the release of fuming nitric acid in
Denver, Colorado, on April 3, 1383, the Safety Board concluded that the
puncture occurred at an impact speed of only 12 miles per hour and that head
shields may have prevented the release of the product. As a result of this
accident, the Safety Board issued Safety Recoammendation R-85-61, which, in
part, called upon RSPA to reguire the fnstallation of head shields on DOY
specification aluminum tank cars to protect them from punctures.

On february 23, 1985, eight tank cars that were transporting
cyclohcxane, a flamrable liquid, derafled in Jackson, South Carolina. The
heads of five of the efght tank cars were punctured, permitting the release
and ignition of the cyclohexane. The tank cars were equipped with vertical
restraint couplers but were not equipped with head shields. The Safety Board
concluded that the punctures of the tank heads probably would not have
occurred if the tank cars had been equipped with head shields.

More recent accidents in Helena, Montana, Freeland, Nichigan, and Akron,
Ohfo, all finvolved tank cars that sustaines impacts on the tank heads. On
February 2, 1939, a run-away frefght train collided with yard Yocomotives in
Helena, Montana. As a result of the collisfon, a DOT specification 111A dual
compartment tank car transporting acetone ard 1sorrﬁ&gl alcohol was punctured
in the tank head resulting in the release of 12,000 gallons of {sopropy)
alcohol. The tank car was not equipped with head shields. The Safety Board
concluded ghat the puncture would not hiave occurred {f the tank car had been
$0 equipped.

On July 22, 1989, a derailment in freeland, Kichigan, resulted in head-
end punctures to a DOT specification 105A tank car transporting
trimethychlorosilane and a DOT specification 111A tank car transporting
petroleuam paphtha. A third tank car, a D07 sgecification 112A containing
acrylonitride, was not punctured, but one tank head sustained severe damage
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in the accident. None of these three tank cars were equipped with head
shields nor were they required to be so equipped for the products carried.

On February 26, 1989, twenty-one cars derailed in Akron, Ohio, including
7 D01 specification 112J tank cars and 2 DOT specification 105J tank cars
transporting butane. All of these tank cars were equipped with head shields
and thermal protection. Azditionally, all 9 tank cars were equipped with
shelf couplers, and sowe shelf couplers broke during the deratlment. Several
of these tanks then sustained, withou: failure, severe strikes to th2ir heads
with some strikes inflicted in the upper portfon of the tank heads. None of
these tanks were punctured.

The Safety Board believes that the accident data from the past twenly
years clearl{ demonstrate the vulnerability of tank car heads to puncture
during derailments even, at times, whean equipped with shelf-type couplers.
The effectiveness of head shields and thermal protectfon has been equally
Jemonstrated fn accidents irvolving tank cars that were so equipped. The
affectiveness of head shields has also been recognized by rall carriers,
shemical companies, and industry associations. Further, RSPA has
acknowledged in the ANPRM that the Unian sacific Raitroad recommended, on
behalf of three cheaical companies and four other ralil carriers, that
existing tank cars be retrofitted with full head shield protection. Also,
the Chlorine Institute has publicly acknowledged that head shields should be
fnstalled on existing tank cars that transport chlorine (even though these
tank cars usually have capacities less than 18,500 gallons).

In addition, a recently completed study sponsored by the Raflway
Progress Institute and the Association of American Raflroads entitled

*Analysis of Tank Cars Damaged in Accldents, 1965 through 1986° concluded
that the fnclusion of shelf couplers and head shields reduyced the
probability of a head puncture on 00T specification 112 and 114 by 9i
percent. The study also noted that 18 percent of the hetd punctures on 00T
specification 112, 114, and 105 tank cars during this period were fin the
upper half of the tank head. A second simflarly sponsored study entitled
*Raflroad Tank Car Safety Assessment® concluded that thermal shields, head
shields, and shelf couplers are °*clearly associated with reduced spillage of
hazardous materfals in recent years.®

As a3 result of fts investigation of the collisfon and derailment in
Helena, Hontana, the Safety Board fssued Recommendation R-89-80 to the 00F
to:

Evaluate present safety standards for tank cars transporting
hazardous materfals by using safety analysis methods to identify
the unacceptable levels of risk and the degree of risk from the
release of a hazardous material, and then modify existing
regulations to achieve an acceptable level of safety for eac
product/tank car combination.

The Safety Boird recognizes that the determination of the risks
associated with various materfals, the risks acceptable to the public, and
the criteria for the packaging required to transport hazardous materfals at
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acceptable risk levels will take more Lhan 2 few wonths to complete. When
RSPA completes this long term project of using safety analyses to evaluate
the risk Yevel of all products and the protection needed to lower those risks
to an acceptable level, additfonal products will Yikely be {identified that
need the added protection of head shields and thermal protection. However
the Safety Board believes that the need for head shield and thernti
krotection for the transportation of certain products in certain containers

as already been well established. Therefore, the Safety Board urges the
RSPA to move expeditiously to issue and implement final rules that woyld
require full head shields and therzal protection for:

1. all 0OT specification 105 tank cars with a capacity of 18,500
gallons or less and used to transport flamable gases, ethylene oxide,
or other products that now require head shield and thermal protection
when shipped in 105 tank cars exceeding 18,500 gallons; and

2. all tank cars transporting class A poisons, materfals that are toxic
by inhalation, and specialty products such as high strength acids,
chlorine, oxidizers, and other extromely reactive materfals.

Grandfathering Provisions

In fts letter of March 1, 1988, commenting on the Hotice of Proposed
Rulemaking (HPRH{ under docket HNM-181, “Performance-Oriented Packaging
Standards; HMiscellaneous Proposals,® the Safety Board found that some
proposed requirements for bulk shipments of hazardous materials in tank cars
were inconsistent and could result in a reduced level of safety. For
example, proposed section 173.314(b)(6) would have provided a grandfather
exesption for tank cars built before Deceamber 10, 1971, that were to be used
to transport flammable gases. Such tank cars would not have been required to
have heat resistant gaskets for manway covers and for mountings of fittings.
However, the proposed regulation would have required tank cars manufactured
after December 30, 1971, to have gaskets made of heat-resistant materials
approved by the Association of American Raflroads AAR) Tank Car Committee.
The NPRM did not propose a date by which the tank cars built tefore 1972
would have to meet the improved standards. Therefore, the Safety Board
stated in {1ts letter:

The Safety Board bLelieves that it is time to stop permitting tank
cars that fai) to meet current aminimum safety requirements to be
used to transport dangerous materisls under “grandfather clauses.*
As 2 miniown, the 00T should establish a specific date by which al)
tank cars would have to comply with the new requirements.

The Safety Board reiterates these comments, and urges RSPA to establish
dates by which all existing tank cars sust meet a1l tank car safety
requireaents.
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Bottos Manway Openings

Based on fts investigation of the release of butadiene and resulting in
fire from a tank car with a bottoa manwiy that occurred in New Orlearns,
Loufsiana, on September 8, 1987, the Safety Board recommended that the
Federal Raflroad Adainistration prohibit the use of tank cars with a manwdy
below the level of the liquid being transported from vse in hazardous
paterfals service. In fits report of this accident, the Safety Board noted
that the design for tank cars with bottom manways were approved for hazardous
pater fals service without an assessment of the design based on service trials
or performance. The Safety board also concluded that it was unlikely that a
hazardous materials leak through a bottom manwdy during transportation could

be stopped.

RSPA noted §n the ANPPM that it was the understanding of both RSPA and
the FRA that there are no longer any United States tank car tanks equiypped
with bottor manways openings that amight be used for hazardous materfals
transportation in the United States; however, Canadian and Mexican tank car
tanks with bottom manways might still bde used §in hazardous materials
transportation in the United States. Because tanks of this dcsign are more
susceptible to a catasirophic release similar to that in New Orlezns, the
Safety Board belfeves that all tank car tanks with bottom manway openings,
including those owned by Canadian and Mexican fnterests, should not be
authorized for the transportation of hazardous materfals within the United
States. The Safety Board therefore urges RSPA to prohibit the use of these

tanx car designs under this rulemaking.
Design and Integrity of Tank Car Closure Fittings

The Safety Board is also concerned aboul the {ntegrity of the closure
fittings for rail tank car tanks. The head-on collision of two freight
trains in Altoona, lowa, on July 30, 1938, resulted in the release and
fgnition of denatured alcohol from the manwiys and safety relief valves on
two derailed tank cars although there was minimal damage to the tanks.
During hydrostatic tests that were conducted on the two tank cars following
the accident, constderable effort had to be expended by workers to secure the
panways sufficiently to hold the 100 psi? test pressure. Further, the safety
relfef valves on the two tank cars were found to be unevenly seated when they

were removed for bench tesling.

The Safety Board noted fin its report of this accident that current
regulations do not i{nclude standards that address the performance {n
accidents of tank cars and the closure fittings on tank cars. Oeraflments of
tank cars typically lead to overturning; yet, safety relief valves and
manways are not tested in positions other than the vertical to determine if
these fitiings can prevent the rele:s2 of the material being transported.
Also, manufacturers of rail tanks are not required to provide the minimua
torques and gasket specifications that would ensure that 1iquid and vapor
tight seals are attained when the fittings are pounted or secured.
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The Safety Board believes that closure fittings and safety relief valves
should maintain their integrity in accidents that are survivable by the raf)
tank. Therefore the Safety Board urges RSPA to Jevelop and implement, {n
coordination with the Federal Railroad Adeinistration, regulations concerning
the integrity of closure fittings as requested in Safety Recommendations R-
89-48, -49, -53, and -S54 (which were addressed in the ANPRM).

The Safety Board appreciates the opportunity to mike these coments.

Sety

L. Koistad
Chafrman
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ASSOCIATION
OF AMERICAN

H. H. Bradiey
Vice President RADROADS

January 4, 1990

CIRCULAR No. OT-55
RECOMMENDED RAILROAD OPERATING PRACTICES
FOR TRANSPORTATION OF HAZARDOUS MATERIALS

T) THE MEMBERS!:

Based on racommendations of the Inter-Industry Task Force on
the safe transportation of hazardous materials by rail, the O-T
Genera)l Committee and the AAR Board of Directors, approved for
immediate publication the following recommended operating
practices for the transportation of hazardous materials.

Road Operating Practices
I. Industrywide Implementation of "Key Trains®

A. Definitioni Any train with five tank car loads of poison
inhalation hazard (packing group I, as defined in HM-181) or 20
car loads or intermodal portable tank loads of a combination of
PIH (PG 1), flammable gas and Class A explosives, shall bhe
called a "Key Train".

8. Restrictions:
1. Maximum speed -- “Key Train® - 50 MPH.

2. Unless siding or auxiliary track meets FRA Class 2
standards, a Key Train will hold main track at meeting or
passing points, when practicable.

3. After 12/31/93 no cars with friction bearings will be
permitted in any °"Key Train®. The AAR will initiate the process
of amending the Interchange Rules to require that all cars with
friction b2arings be eliminated from interchange service by
12/31/93 rather than the current date of 12/31/94.

Opinaticns and Maistrassce Depastment
$ F Street, N.W., Washlogioa, D. C. 20041 (201) §39-1100
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4. When a moving °*XKey Train® is stopped by any emergency
brake application or by some unknown cause the train must be
inspected for derailed or defective cars. If the train is
stopped at a place where it cannot be safely inspected (e.g.
bridge}, the train may be moved, if conditions permit, to the
nearest place where it can be safely inspected.

5. If a defect in a *Key Trafin*® journal is reported by a
wayside detector, but a visual inspection fails to confirm
evidence of a defect, the train will not exceed 30 HPH unti] it
has passed over the next wayside detector. If the same car
again sets off the next detector it must be set out from the
train.

I11. Industrywide Designation of *"Key Routes®

A. Defintions 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 loadings of PIH (PGl), flammable
gas and Class A explosives, over a period of one year.

B. Requirements:

1. Wayside defective bearinj detectors shall be placed a
maximum of 40 miles apart on °“KRey Routes®, or equivalent level
of protection may be installed based on improvement in
technology.

2. Main Track on "Key Routes® must be inspected by rail
defect detection and track geometry inspection care or an
equivalent level of inspection no less than two times each year,
and sidings must be similarly inspected no less than one time
each year.

3. Any track used ‘or meeting and passing "Key Trains®
must be Class 2 or better. If a meet or pass must occur on less
than Class 2 track due to an emergency, cne of the trains must
be stopped tefore the other train passes.

111. Yard Operating Practices

A. Naximum reasonable efforts will be made to achieve
coupling of loaded placarded tank cars at speeds not to exceed 4
MPH.

B. Loaded plecarded tank cars of PIH (PGI) or flammable gas
which are cut off in motion for coupling must be handled in not
more than 2-car cuts, and cars cut off in motion to be coupled
directly to a loaded placarded tiank car of PIH (PGI) or
flammable gas must also be handled in not more than 2-car car
cuts.
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3 1V. STORAGE
Proposed Separation Distance

Loaded Tank Cars and Storage Tanks from Mainline,
Class II Track or Better

PIH APGIR, Plammable
Combustible Liquid, Liquid, Planmable Gas,

i ! Corrosive Naterial Non-flammable Gas and
1,; ; Activity . and ORM's a
k. Loading or Unloading
- I1f conditions permit 50 100
k) : Not less than 25 50
Storage of Loaded Tank Cars 25 50
Storage in Tanks
1f conditions permit 50 100
Not less than 25 50

With regard to existing facilities maximum reasonable effort
should be made to conform to this standard taking into
consideration cost, physical and legal constraints.

The proposals apply to storage on Railroad property and on
chemical company property located close to Railroad mainline.

V. TRAINING OF TRANSPORTATION EMPLOYEES

Inplementation of Railroad Industry Training Objectives for
Railroad Operating Employees

4 The following objectives should be met in every railroad’'s
; program for training operating employees (non-emerqency
esponders) wh d azardous materfials in transportations

A. Employees (lncludini supervisors) who handle shipments of

hasardous materials in rail transportation shculd learn to

Sertorm the following tasks as they apply to their assigned
utiest

1. Comply with the requirements for hazardous materials
shipping data in rafl trarsportation of hazardous materials.

2. Recognize markings and placards that irdicate the
presence of hazardous materials.
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3. When required by regulation, inspact the external
conditions of placarded hazardous materials shipments to assure
that they are properly prepared for transportatfon.

4. Switch placarded hazardous material shipments in
compliance with applicable rules and regulations.

5. Place placarded hazardous material shipments in a train
in compliance with applicable rules and regulations,

B. Employees (including eupervisors) who handie shipments of
hazardous materials in rail transportation should learn to
perform the following tasks i{n hazardous materials incidents:

1. Make the appropriate identifications and notifications
and provide the appropriate information, as required by railroad
operating rules and instructions for handling hazardous
materials,

2. Take appropriate action to protect self and others on
the scene. ‘

3. Provide assistance to the local emergency response
agencies in the form of identification of the hazardous materials
and thelir location(s) on the train.

C. The training objectives set out in paragraphs A and B
above should apply to and meet the specific requirements of
particular crafts, for examples train crews, inspectors, and
clerks who prepare consist information.

D. The objectives set out in paragraphs A and B above cover a
basic training program for employees {(including supervisors),
Frequency of training in this category should be consistent with
the timing of existing railroad reexamination programs.

E. Training of employees {including supervisors) who handle
shipments of hazardous materials on a ‘Key Route* (as defined in
Part II above) should be conducted on an annual basis, This
training should meet the objectives set out in paragraphs A and B
sbove, but should also cover addftional subject matter, including
special hazardous paterial operatlng requirements for the route,
yaxd emergency plans and practices In those Ylans, ard basic
¢hemical characteristics. Each of these employees should
demonstrate proficiency by passing a written examination or by
other maeans, such as & succeasful work practices audit.

F. All training should be recorded. It will suffice if the
individual carries a card indicating that he meets cextain
requirements, or if his personnel record indicates the date and
level of training received.

.
e e i
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VI. TRANSCAER

Transportation Community Awareness and Emergency Response
(Endorsed by AAR and CMA)

Implementation of Transcaer

Railroads will implement a national community outreach
program to improve community awareness, emergency planning and
incident response for the transportation of hazardous materials.
The objectives of TRANSCAER are as follows:

- Demonstrate the continuing commitment of chemical
manufacturers and transporters to the safe transportation of
hazardous materials.

- Improve the relationship between manufacturers, carriers
and local officials of communities through which hazardous
caterials are transported.

- Inform Local Emergency Planning Committees (LEPC‘s) about
hazardous materials moving through their communities, and the
safeguards that are in place to protect against unintentional
releases.

- Assist LEPC's in developing emergency plans to cope with
hazardous materials transportation incidents.

- Assist community response organizations in preparat.ons for
responding to hazardous materials incidents.

An important product of the TRANSCAER program will be to
overcome the widespread belief that every local firefightexr and
policeman must have the expert skills and equipment to respond
personally to any hazardous materials emergency. Through the
awareness training and contingency planning provided through
TRANSCAER, states and local communities will be able to pool
their expertise and resources with those of industry to provide
for a coordinated and better managed emergency response system.

TRANSCAER must be highly publicized to produce the maximum
desireble enhancement of public awareness.

To ensure the success of TRANSCAER, railroads must be
prepared to focus training and assistance in contingency planning
for all local communities on Key Routes (as defined in Part II
above), and also to assist any other community on a rail line
upon request. TRANSCAER should be highl puincized to produce
the maximun desirable enhancement of public awareness,
recognizing that once this occurs, there will be {nevitable
irmediate requests for assistance from many coomunities, aven
those which we believe are at low risk. There will also be
requests for assistance in *skille* training, to which we must be
prepared to respond in a Yrudent and effective way. An AAR and
C¥A Task Group is currently developing resource material to
assist in this community outreach program. Six workshops are
scheduled for 1990.
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On behalf of the General Committee. Each AAR member will
cormit without reservation to comply with these
recommendations/standards.

3 Very truly yours,
) T
< H. H. Bradley

i s U.$. G.P.0.11591-281-626120052




