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Abstract: For this study, e“Safel 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 repont are the
adequacy of the protection provided by some tank cars for the risks associated with
ceAain products transported in these {ank cars; emergency response planning for
railroad accidents invoiv?.ag hazardous materials; and training of railroad personnel
in the handling of a hazarduus materials emergency. Recommendations concerning
these issues were made to rail carriers, railroad industry associations, public safety
groups, and Federal agendies. K
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EXECUTIVE SUMMARY

The transport of hazardous materials is a rapidly growim‘; segment of the
raitroad industry. In 1989, for example, more than 1.52 million carloads of
pofsons, chemicals, pesticides, and o*her Hhazardous materials were
transported by rail, an increase of 66 pevcent over the 0.92 million
carloads transported by rail in 1985,  Because the volume of hazardous
materials transported by rafl 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 matertals by rail. In 1978, the Safety
Board held a public hearing on tank car safety, and in 1980, the Board
conducted a special investigation on tank car performance. These activities
resulted {n recommendations for improved protection on certain tanmk cars.
Between January 1985 and February 1988, the Safety Board {investigated
B0 railroad accidents involving hazardous materfals, which resulted {n
additional recommendations to Federal and State agencies, raflroads, 2ng
safety-related organizations urging various actions to improve the safety of
the transport of hazardous materlals by rail.

In 1988, the Safety Board began a sifely study to datermine whether tlhe
recurring priblems seen in the earlier ancidents were continuing. As part of
this study, the Safety Board conduited investigations of 45 selected
railroad aceideats or incidents that uccurred during a 1-year period that
began in March 1988. The Board alse reviewed reports of its past major
accident fnvestigations and special studies, studies performed by other
organizations, and the training un hazardeus materials provided by some
rablroads. The study addresses needed safety improvemenis for the transport
¢f hazardous materials by rail.

The safety issues discussed in the study are as follows:

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

] Emergency response planniny  for railread accidents
invelving hazardcus materials; and

? Training of railroad personnel in the handiing of a
hazardous materials emergency.

As a result of the safety study, rvecommendations were issued to the

- Research and Spectal Programs Administralion and Federal Raitlroad

Administration of the U.S. Department of Transportation; the Association of
American Radlroads; Class I ralivoads and ratlroad systems; Guiiford
Transportation, Inc.; MidSouth Rail Corporstion; the Americam Short Lline
railroad Association; the Chenical Manufacturers Assecfation; the American
patroleua [Institute; the National Fire Protection Association; the MHational
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League of Cities; the Natfonal Association of Counties; the International
Association of Fire Chiefs; the International Association of Chiefs of
Police, and the Hational Shertffs’ Assochation.

The recommendations focused on the following safety concerns:

. The nead to transport the more dangerous hazardous
materials fn tank cars that provide better accident
protection;

The meed for ratlreads and communities to develop and
coordinate written emergency vresponse plans and
procedures for handling releases of hazardeus materials;

The need for railroads to improve hazardous materials
training for employeus; and

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




DU
4 NATIONAL TRANSPORTATION SAFETY BOARD
e VASHINGTON, D.C. 20594

s SAFETY STUDY
S | TRANSPORT OF MAZARDOUS NATERIALS BY RARL

INTRODUCT 10N

the Transport of Hazardous Materials
tn the Rallroad Industry

VL The transport of hazardous materials is a rapidly growing segment of the
RN raflroad industry. The percentage of chemicals and alYied products
: transported, by tons, and the resulting revenues generated for railroad
companies have ircreased steadily since 1984 {(appendix A). 1n 1989, for

Co - example, more than 1.52 million carloads of poisons, chemicals, pesticides,
S T and other hazardous materfals were transported by rail in about 107,000 tank
L cars and in other types of containers (appendix B).  This volume represents
a 66-percent increase over the 0.92 million carloads of hazardous materials

}\Q transported by rail in 1985 {Association of American Ratlroads 1990a).
'_-; g ' There are more than 30,000 hazardous materfal)s regulated by the U.S.
AN bepartment of Transportation (DOT}; however, 25 hazardous matertals or

i 8 commoditly groups account for 77 percent of the total volume transported by
o1 rail {see appendix E}. The makeup of the shipments moving by rall varies
considerably: for example, from extremely hazardous poisons, such as
i chlorine, to nonflamm:ble but poisonous 1iquids, such as perchlorocthylene (a

' dry-cleaning solvernt, also called tetrachloroethyiene). Al though
perchloroethylene poses no acute hazards in small quantities, large releases
N can pose long-term envivonmental threats. Because the volume of hazardous
SR materfals transported bty rail is high and because many of the materials, if
P released, can pose a risk to Vife, property, and the environrent, their

1, transport must be made as safe as possible.

Occurrence of Rail Accidents/Incidents
Involving Hazardous Materizls

R The data system of the federal Railroad Administration {FRA}, an agency
\ N within the DOT, recorded 14,969 railroad accidents betweer 1985 snd 1987, OfF

ST those accidents, 2,121 involved derailed or damaged cars transporting
‘ hazardous materials  {table 1).! In 254 of these accidents, hazardous
materfals were released.

T the FRA defines s train cecident as sny event fnvolving the aovemeny
of ratlrond on-track 2quipsent that results in a death, » reportabte Injury,
: : oc & teportable ilinwse, or in which raliresd property damsge exceeds the
RS reporting threshold. (in 1988, the threshold wes $5,200.) The FRA does not
;-]' -1: define a hazerdous naterisls reladde.

e s b b o3




Table 1.--information from the Federal Rallroid Administration related to
train accidents involving hazardous materials, 1985-89

Itoa

1989 1986 1987

1988

1989

Total

Number of accidenis
involving hazardous
materlals

Nusher of tratn consists

careying hazardous materials?

Kumber of cars in consists

Nusber of cars contalning
hazardous materials

Rusber of accidents in

which car{s) containing
hazardors matertals was
damaged or derafled

Kusber of cars damaged
that contained hozardous
raterials

Humber of accidents ia
which hazardous materials
were released

Nusber of cars that
released hazardous
naterials

Kumber of accidents that
resulted in evacuation

Nerber of people reported
by raflroads &s evacuited

415 364 351

LR} 30 k11
19,362 26,083  26,25)

2,310 1,81 2,292

245 185 186

647 453 §95

54 51 50

109 s 89

22 32 28

11,879 39,701 24,345

475

497
32,821

3,841

FAH

630

44

L

R

16,164

$16

530
36,305

3.489

251

§36

84

8

13,922

2,12l

2,192
150,822

13,135
1,14
2,864

254

435
142

106,011

3 The number of train consists is greater than the number of atcidents because some
accidents tovalved & colliston of 2 trains.

Source: U.S. Depariment of Transportation, Federal Ratlroad Administration, Office

of Safetly.
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The data system of the Research and Special Programs Adminfstration
(RSPA), another agency within the DOT, recorded 4,810 rail incidents
involving hazardous materials between 1985-89:?

Number of
Year incidents
1985 842
1986 856
1987 899
1988 1,018
1989 1,185

The reporting criteria differ for thesendata bases; therefore, comparisons
cannot be made. However, both data bases show an increase in the number of
accidents/incidents finvelving hazardous materials reflecting the increase in
shipments during this 5-year pertot (see appendix A).3

Acctdents and Incidents Investigated
by the Safety Board

Although many accidents/incidents occur that invelve hazardous
materials, the consequences of most of these events are not serious.
However, because hazardous materials pose a substantial danger to publ #¢
safety 1f released, the consequences of accidents/incidents invalving
hazardous materfals can be serious or catastrophic.t

The Safety Board has had a long-standing concern about the transport of
hazardous materiais 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 public hearing {a hearing before all 5 Board menbers) at which
32 witnesses testified on tank car safety. Results of this heavirg included
accelerated application of head shields, thermal protection, and top and

2 yne RSPA defines a hazardous aatecials Incident as any relesse of
harsrdous naterist (in quantities o small ap 1 pint),

3 the data base saintained by the Association of Aserican Ruflroads
CASRY, which records relesses of hazardous apteriats (such ss  lesks,
splashes, venting frow asfety relief devices on tsnk cars, and reiesacs from
rall sccidents) recorced U,185 relesser from tank cerp in 1980 (AAR 1990s).
nearly atl (98 parcent) of the relzsses resulted from tcose or defective
tittings, snd most of the relessec fInvolved swall qusntities of hatardous
materials {ususily tiess then 100 g¢sllons of product). Corronive and
flameadla Ligquide sccountad for &7 percent of the non-atcident relioases.

§ as used in this report, en fncident refers to o relesse of hezeardous
materfcts, such as o lesk, thet vas not the result of an accident,
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bottom shelf couplers® for DOT-112 and -114 tank cars that carry flammable
and/ny toxic hazardous materfals (ITS8 1978}.% [In 1980, the Safety Board
conducted a spectal idnvestigation 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 required 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 00T-112 and -114 tank
cars.

The added protection has contributed to a reduction in the Frequency and
severily of faflures of these tank cars. For 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 DOT-112 and -114 tank cars had reduced the probability of a
head punacture by 9] percent {RPI and AAR 1988). Other studies by the RPI and
APR contlude that thermal protection, head shields, and sheif couplers are
"clearly associated with the reduced sptilage of hazardous materials in
recent years® (RePI and AAR 1990b) and that pressure tank cars equipped with
head shields and thermal protection (DOTV-105, -112, and -114) have excellent
puncture resistance (RP! and AAR 1990a),

Although DOT-111A tank cars generally do not contain protection stmilar
to that on the DOI-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 thinser than the shells of DOI-105, -112, and -114 tank cars, the
DOT-111A tank cars are more susceptible to damage than are DOT-105, -112,
and -114 tank cars, ever when those tank cars are not prolected 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-11IA tank
cars for the type of products they transport.

5 Diagrans of tank cars, end infarmation on tank car structure and
speciflcations are in appendix C.

& o1 the nesrly 167,000 tank cars that trensport hagardous saterials,
104,000 (97 percent) tomwzrise the foliowing specificotions: DOT-106% (19,700
tank cars)}; 1334 (62,000 tonk cars); and -1327-0%4 (22,000 tank cars). Most
harardous materiols are trensported In these speciflcetion tank cars,

7 Ine DOT-1%3A tant cars, which are still beinpg manufactured, are
genetral servite, non-pressure tank cars aspde of steel, nickel, or aluminum,
Generaliy, DOT-131&% 2ank cars are non-ifnsulnted, have Lottom oullets snd
multfple fittings, and do not have jJackoted thsrast protection or hesd
shields.

8 pot-991a rank cars have s minimun ahell snd hesd thickneas of 1716
tnch; O0E-10%, -112, and -114 tank cers have shelis snd heade with 3 ainicun
thithaest of Tr88 dneh,
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Between January 1985 and February 1988, the Safety Board investi?ated
80 ratiroad accidents? (7 major'® and 73 field inve’;tfgations) tnvolving
hazardous matertals. The accidents involved collistons (between trains or a
traén and a motor vehicle), derailments, and Jeaks from standing or stored
tank cavs vesulting in violent thermal explosions, fires, and pudlic
evacuations. The Investigations of these accidents revealed several safety
tssues concerning the transport of hazardous materials, including the
adequacy of (1) the protection provided by some tank cars for the risks
associated with products transported in them, (2) emergency preparedness, and
{3) ‘training of railroad personnel. As a result of the seven mtjor
fnvestigations, the Safety Board issued 36 safety racomnendations to Federal
and State agencies, raitroads, and safety-related organizatiens urging
vartous actions to improve the safety of the transport of hazardous materials

by rail,

pescription of the Safety Study

Becavse the Safety Board observed evidence of problems related to the
adequacy of DOT-111A tank cars for the shipment of certain hazardous
materfals, emergency response planning for railrcad accidents involving
hazardous materials, and the training ot vallroad employees in the handling
of a hazardous materials smergency, the Safety Board began a safety study, in
1988, on the transport of hazardous materials by rvail. The purpore of the
study was to delermine whether the recurring problems seen in the earlier
accidents were continuing, and if so, to fdentify remedial actions and to
{ssue safety recommendations requesting remedial action.

As a part of the study, the Safety Board conducted investigations of
45 selected railroad 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
paterials. The Board also reviewed reporis of fts past major accident
tnvestigations and special studies, studtes performed by other organizations,
and the training on hazardous materials provided by some raiiroads.

During the 1-year period, the Safety Board investigated the accidents
and incidents (2) for which it received notification from the 0OT Hational
Response Center, and {(U) that occurred in a location that enabled Safety
20ard investigators to respond in time to collect data ihat were perishable.

? tre scclidents panetally were raltrosd accidents ss Sefined In 49 CF2
part 8401 Any cellision, deraftmant, or sxplosion involving reflrcad trafns,
tocomotivas, sad cars; or SNy sther toss-causing avent invoelving the
speration of such roflrosd equipment thet cosults In & fatallty to »
passenger o mployee, of the smergenty svecustion of paraons,

¢ yhe saverity of somo stcidents 1s svch that the Safety Besrd condusts
comprehensive tnvestigations that result in vore detested ftfocmation than s
cotiectad from the tnveastigations of Llaas savers sccidente. Thess mOCS
conprehenaive tnvestigstions sre ceiled major ‘nvestipstiens.
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Forty-five accidents/iacidents were investigated; the sample is not

statistically representative of hazardous materials accidents or incidents.'!

Table 2 lists the locations and dates of the accidents and incidents. Three
of the events were severz enough to result in major iavestigations (see
footnote 10); consequently, more detailed information is available regarding
those three eveats: Altoona, lowa; Helena, Montana: and Akron, Ohio, for
each of ihe 45 accidents/incidents (hereinafter called cases), Lhe Safety
Board determined those factors that either caused or contributed to the
event. (Brief reports of the 45 cases ave fin appendix D.)

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

Iype Hymber
Perailmentt? 31
Collision:

Between trainst? 2
Rajlrozd/highway grade crossing 1
Releases of hazardous materials
from standing or stored cars'? _ i1
Total 143

Y1 gpa sccident dats for the pertod Karch YOB8 through Fabruary 198%
indiexte that raflread carrlers reparted 4280 sccidants favelving hazerdeus
msterials, S5U of wiich {with snd without avecustions} invelved retess. s of
hszardous uaterials. ©f the 530 scclidents favolving releases, 20 (40 parcent)
vere among the &5 ceges investigoted by the Sofety Board during the V-oyear
preled, Abtso of the 50 accidents reported to the FRA, 27 accidents tnvolved
both & retesse of hszerdous materials and subseguent svscustion; 8 (82
ptrcent) of these accidents were among the Safety Boeod*s 33 canes that had
svacuntionr,

12 gyacuntions were ctonducted in 33 of the 4% cosen aftar 28 of the
derdltmants, 2 of the cotlisdons, and 3 of the relestes from standing tank
cars, Rszardous osteciats wera not raetedesd tn atl 33 cesss; howaver,
evacustions uwere ordersd becsust Local emergenty response personnet perceived
thet there wes » threst of the reletse of product. {OFf the 33 ceses with
evecuntions, relesses of hapsrdous estesrials occurred tn 2H. Oof the 12
coses without evacustions, relenses sccurrad 1n 11.)

- oo PP TN
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Table 2.--Location and date of the accidents/incidents
" investigated by the Nationmal Transportation Safety Board
during fts safety study on the trinsport of hazardous
e materfals by raf}, March 1988 to February 1939

PRI
i Ay

NTSB
; fvent Ozrte of sccident
nusber  Location of accident  accidenl  Ratlroad number

; } (laude, TX 05704758 BN FINBBFRIIY

2 Puats Gorda, FL 3710788 SGLR ATLG8FRZI3
- 3 Pasco, WA 04/08/88 &N CHISBERTEY
o 4 Jeffersonviltle, IN 04/26/88 CR CHI188FRI18
A 5 Vilsington, CA 047217688 UP LAXBSERZIO
s 6 Roodhouse, I 05/03/88 (MWW CHIBBFRI20
1A ! Denver, €O 05/04/68 LP DENESFRII
1/ 8 Gul fport, S 05/07/88  MSRC ATLBBFAZ1S
9 Sheridan, ¥i 05/14/88  W( CHIS8FRI22
10 Las VYegas, WY 05/23/88 UP LAXSSFRZ |2

11 Columbus, OH 06/11/88  CSX ATLBBFRILS

12 Crofton, XY 06/22/88 (SX ATLBSFRING

13 Deer Park, IX 07/22/68 PTRA ETWEBFRE23

. 11 Farnum, k& 07/2¢788 BN DENBBIRZNY
15 ¥hite Bluff, TN 07/24788 CSX FINBBFR2 24
s 16 Altoona, A 07/30/88 1AlS OCASENRZOS
. 17 Usbarger, TX 07/30/88  ATSE FTWBBFRI2S
. 8 Chiopyle, PA ¢8/01/88 CSX FTWBBFRI 26
- 3 Brazoria, 1X N8/02/88 UP FINGBFRZ2T
- 20 toudonviile, OH 08/04/88 (R LAXBBIRZIS
2] Elsberry, WO 06/06/88 BH FTWABFR22B

22 flberton, GA 08/08/88  ©S§% ATLBBFRZ20

2 fin Grove. Wl 08/10/88 500 CHIBBFRI27

: H Athens, GA 08/13/88 (SX ATLABFR221
T 25 Meaphis, TH 08/18/89 IC ATL8BIR7 22
A 26 tacksonville, FL 09/15/88  C5X ATL8BFRZ23
& tammit, IL 09/25/88 IC CHIS8FRZ29

28 Riveyville, Ky 10713/88  PAL ATLBSFRZOZ

29 Fasiey, SC 10/16/88 HS ATLBIFRZO3

30 Peari, 1L 10/26/88 CHN CHIBIFRIOS

3 Horganza, LA 10/26/88 . LA FTWB9FRZO}

32 Hewcasile, (A 1/02/98 SP LAXB9FRZO2

1 Lyndon Statfon, Wi 11/09,/88 500 (HIBIFR206

i kT Bangor, AL 11719788 ¢SX ATLE9FRZO5

} kL Lanagan, MO 11720783 X(S CHIB9FR207

i 35 Fruitvale, TX 11/25/88  up FINBOFRIO4

3 ¢ 37 Palmyra, K0 11/26/88 BN (HI8SFRI08

n i k1] Edisen, NJ 12/09/88 (R NYCB9FR203

b i 39 Flagstaff, AZ 12/14/88  AISF LAXBYFRZOS

K- i 10 Bonners Ferry, 1D 01/28/8% UP LAXBOFRZL

; i {1 Helena, NT ‘ 02/02/89 MAL DCABSHRION
42 Kinsas City, K§ 02/02/89  AISF CHIBIFRZ

43 Minteca, CA 02/20/8% SP LAXBIFRZIS

44 Bordulac, ND 02/20/8% 500 CIHIBSFRZI4

Y 4 Akron, OH 02/26/89  CSX DCABINZOO4

—




% ‘ Of the 45 cases, 35 cases (78 percent) involved Class ! railvoads:??

B Number of

Railroad _cases

- Class | Raflroads:

- €SX Tramsportation, Inc.

-y Union Pacific Railroad Company

: Bur!ington Northern Railiroad Company
Atchinson, Topeka & Santa Fe Railway fLompany
: Consolidated Rail Corporation {(Conrail)
N Soo Line Rallroad Ccmpany

Ilinots Central Railroad Company
Southern Pacific Transportation Company
Kansas City Southern Railway

Norfolk Southern Corporation

s P23 1A Cad KD W OO WD

Other Classes:
. Chicago, Missouri & Western Rafliway Company
R Jowa Interstate Railroad, Ltd.
i g : toufsiana & Arkansas Railway Company
Thte: HidSouth Rafl Corporation
3 Montana Rail Link, Inc.
g Paducah & Louisville Railway, Inc.
port Terminal Railroad Assocfation
- Seminole Gulf Railway, Inc.
Bk Wisconsin Central Ltd.

Total

L-n-on..nu--n—ln--r\,

-
o

§3 {he Interstate tommerce Comafssion cefines Class | reflroads based on .
i the catrier’s snnual operating revenue for esch yesr; there are 16 Claas | R
-3 rablroads., ALl other ratlroads are defined by the AAR s one of tuo typas: .
: reglonat or Tocat ratiroad.
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The 45 cases occurred iun 25 States; 20 of the 45 cases {44 percent) occurred
in 6 States: Texas, California, Illinofs, Missouri, Ghio, and Wisconsin: .

g Humber of
f $tate Sases

Texas

California

1 inois

MHissourd

Ohio

Wisconsin

Florida

Georgia

Kentucky

Tennessee

Other States (Alabama, Arizona, Colorado,
Idahn, lowa, Indiana, Kansas, Louisiana,
Mississippt, Montara, North Dakota,
Nebraska, Hevada, New Jersey. Pennsylvania,
South Carolina, Washington'')

2 A PO G L) G ) L L A
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Total 45

Evacuations were conducted in 33 of the 45 cases. The estimated number
of persons evacuated by accident location iollows:

fstimated number

focation of accident of par

Crofton, Kentucky 4,000

Helena, Montana 3,500

- . Akron, Ohio 1,785

r Altoona, lowa 1,500 .

“ Bangor, Ala. ma 1,000

R Rocdhouse, iilinois ‘ 1,000

;B Eisbarry, Hissourt 600

i flagstaff, Arizoma 500

g | Borners ferry, ldaho 500

S Jacksonville, Flortda 400

A Punta Gorda, Florida 300

E: Gulfport, Mississippi 300

. £lberton, Georgla 300

9 Elm Grove, Wisconsin 300

E Horganza, Louisiana 300
N Newcastle, California 300 '
. Ohtopyle, Pennsylvania - 200 :

te Feach of these States had ore eciident.




Manteca, California 150

Easiny, South Carolina 130
gordulac, North Dakota 125
Brazoria, Texas 70
Frultvale, Texas 60
Rineyviile, Kentucky 50
Sheridan, Misconsin 50
Summit, [V1inois 30
Loudonville, Ohio 30
Lanagan, Missourd 20

Edison, Hew Jersey 10
Other locations (Umbarger, Texas;

Hemphis, Tennessee; White Bluff, -
Tennessee; Lyndon Station, SEE
Wisconsin; Athens, Georgia'$) 19

Total 17,529

Recent Legistution Related To
Hazardous Matertals Transportation

Improvements in the transportation of hazardous materials have recently
besn prompted by Congressional and Federal regulatory action. The Hazardous
¥aterials Transportation Uniform Safety Act (Public Law 101-615, signed into

4 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 emevgency response training. A summary of those
provisions that are applicable to rail safety are described fn appendix €.

. .
o

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

Y5 gach locatfon had feuer than 10 persons evacusted.
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TRANSPORT OF HAZARDOUS MWATERIALS TN DOT-111A TANK CARS

parformance of DOT-111A Tank Cars

Involved in Accldents

The decisfon to transport a hazardous material in a selected tank car is
complex and is based on many factors, including, but not timited Lo, volume
capacity and availability of tank cars, cost of shipping, location of
oullets, weight vrestrictions, and specialized requirements (such as
maintaining the purity of the products). The inadequacy of the protection
provided by DOT-111A tank cars for cerlain dangerous products has been
evident for many years in accidents iavestigated by the Safety Board. Some
of the problems zre illustrated by accidents that occurred at Livingsten,
Louistana; Denver, Coloraco; and Jackson, South Carolina,

Livingston, Louisiana. On September 28, 1982, 36 tank cars in an
111inots  Central Gulf P-{lroad freight train derailed in Livingston,
Louisiana (NYSB 1983). Of :.e derailed cars, 5 contained flammable petroleun
products and 29 contained various hazardous materials or toxic chemicals, A
total of 20 tank cars leaked, were punctured, or otherwise breached in the
deraiiment; 17 were DOT-111A tank cars. Fires broke out in the wreckage, and
smoke and toxic gases were released into the atmosphere. Thermally-induted
explosions occurred in two DOT-105 tank cars that had not been punctured.
About 3,000 persons within a 5-mile radius of the accident site were
evacuated for up to 2 weeks, and 19 residences and other buildings were
destroyed or severely damaged. Hore than 14,000 gallons of
perchioroethylene, released from a DOT-111A tank car, were absorbed into the
ground and required extensive excavation of contaminated sofl. The accident
resulted in a long-term closure of the railroad 1ine and an adjacent highway.
Property damage was estimated at more than 320 millton,

penver, Colorado. On April 3, 1983, the tank head of a DOT-11IA tank
car was punctured when freight cavs were belng switched in a2 Denver and Rio
Grande Western Railroad Company rai) yard at Denver, Colorado. Fuming nitric
acid escaped from the car, ignited small fires jnvolving the railroad track
crossties, and formed a vapor cloud that dispersed over the area. About
9,000 persons were evacuated from the avea, 34 persons sustained injuries,
and property damage was estimated at $341,000.

The Safety Board’s investigation concluded that the fuming nitric actd
would not have been released had the tank car been better protected (for
example, with head shields) (NTSB 19852).

Jackson, South cCarolina. On February 23, 1985, a Seaboard System
Ratiroad fret?ht train derailed at Jacksun, South Carolima. Of the 27 cars
that derailed, 8 were tank cars--all of which were DOT-111A tank cars

containing eyclohexane (a volatile flammable iquid}. The heads of five of
the efght tank cars were penetrated; none of the eight tank cars had head
shield protection. Cycishexane was subsequently released and it ignited
jmmediately. Residents within a l.mile radius of the accident site were

ko P gato o=




evacuated; damage was estimated at $1.3 mfliion. No fatalities or injurtzs
resulted from the accident. - D _

The Safety Board's investigation concluded that the volatile hazardous
pater{als would not have been released or igniled had the deratled DOY-111A
tank cars been better equipped (HYSB 1985Db).

The release of products from the DOT-111A tank cars observed by ttre
Safety foard in the investigations of these accidents were alse found in the
45 cases investigated by the Safety Boord 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-10%, 112, and -114 tank cars involved, 14 tank cars
(23 percent) released products: 11 leaked {18 percent), and 3 fignited or
exploded (5 percent).  The products were rveleased as a result of heas
punctures or failures in two of tne tank cars and shell punctures or failures
in five {2 total of 11 percent),

0f the 8¢ DOT-11]A 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 faflures 1in 5 of these tank cars, and shell punctures or
faitures in 13 (a total of 22 percent).'

These data indicate that 23 percent of the DOT-105, -i}2 and -114 tank
cars involved in the 4% cases released product whereas 54 percent of the
DOT-111A tank cars released producl, Further, the rate at which the 00T-111A
tank cars experienced head or shell puncture or failure was also double that
of the DOT-105, -~112 and -114 tank cars. Although the accidents were not
selected on a Dbasis such that they are statistically representitive of
hazardous materials accidents, the rate of Failure of the DOT-I11A tank cars
(doubYe that of the non-DOT-111A cars) strongly suggests that DOT-11IA tank
cars do not provide as much protection for their products in accidents as do
the DOT-105, -112, and -114 tank cars.

6 one of the tank cars that exploded wes invelved In the 1939 sccident
in Eelens, Aontene. In its fnvestigetion of the accident, the Safety Board
contliuded that the tank caér was probably punctured during the accident
sequence, but the lecstion{s) of the puncture(s) could not be dertermined.
Although that tank esr has been counted asx 1 of the 15 that ignited or
exploded, it hes not been Included o8 t of the § with hosd punctures or
foltures, or as 1 of the 13 with shellt punctures or fatlures,
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Tanle 3.--Type of Laak car fatlure fa DOY-11IA card cars fhat relunzied Manirdous sitertdls tn the
accidarls/ing 10enls Investigated March 1583 o Ledrodry (589 dosirg the safaly study, 4 hifirdous malerials

ratersed, by Jocation ind tyse of accident

 fvent . Type of oY tame car Trst of tank
nanber  Localivy of arcidert sceident specifiiation rar faklturg Rararcous material releaseq
3 Pasce, BN Oeratineat 11IAIOMD fittirg farage, leated Sodive calorate
11IAO L Fiiting Jasage, leaked Sodive kydroxtde
P IATXD Sheld putlure, leaied Sodvom hydr zide
4 Jeflersonvitle, (N Staeding car  11IAROALHI fitting domage, Yeated Reatic acid
§ Rocdhruse, N Deratinert HIRA0N: Fittioy dinege, leaked SuHferic i
10 Lit Yegas, WY Standlag car  LLIALOON? FiLting dimge, Tesked Selferic ach
13 Colusdus, H Deratbment 1HIAHN) Fitting damige, teaked Tolware
1’ Croftos, XY Deraiioen: L1RALOOME Hitling damige, Phosphorut
Teaked, ignited
i} Ocer Park, W Standing car L11A v Cptodes. rocteted Methy! oelt scrytate
15 white Biff, TK Pevatimeat THIALO0W) Shetl purcture, leaded Petrslewr twlfite wiste
13 Ateona, A Lotlision $HEALOOY) FiLLirg Camage, byl atcodol
leaked, f¢nited
TLIADOVE Fitting Camage, Ethy) algohol
Teared, fquited
19 grarorig, ¥4 Deretiscnt 11 AW Zhet) pucture, Keeta'dehyde
Jeared, (gnited
11:A10001 Irploded, rock:ted Acutardehyde
TTTA O hell fabivrc, Arataidahyde
Tealked, igntled
111AT00VE shel) fallure, Acetatdehyde
Teaked, tgaited
11TAIO0N] shell fallure, Acetaldehyde
Terkad, Sgniled
HIATOOV] Kead pumctors, Acetatgenyde
tephed, ftquited
HL Lonfonrille, 04 Ceratlnent 111510091 SAell faiture, Teaked Henamethylens diamine
Igaited, rocheted
| RO < ] 13¢1] geviced, Octand]
leaded, tynited
n Elberton, GA Deratisent FEEASORY Had punctere, ieaked’ Ixlare
HTASCY) Fitting dimage, Yeaked Exlese
HIPAEONS Fitting damage, Inaled Eylene
HIrsW Fi:ting danege. ledked Exlent
HIALOM) Heed puncture, ledied Kylens
1A ROOWS Fitting damage, leaked Ferrit crloride
i ty, TX $tandieg car  TEIAROOMS Head Fatlure, Teated Muriatic acid
% Jacksoaville, £ Derailnent HIAN] Fit=ing daage, ledied Potassivn hytrozide
2 Samit, Il Deratlaent 111ALON Fit14ng damage, leaked rhosgharle atid
i3 Rineyrilie, XY Der1ilment HH1ASCALYY Fitling damage, lerked Acetic scld
ELALODM) Shall puncturs, leiked Sodive dpdroatde
FHAI0GG it ng dimige, leabed Hydrochtoric acid
i) Casley, &C Deretineat [ Thel! puncture, Yeaked Sodiue bydronide
111810681 Fitting demage. leaked Sodius bydronide
HIALY) F1t049g dumage, leaked Sodium Yydroxide
» Peart, IL Deratisent A 004E Fitting dusage, leaked Isppropanal
3 Morganza, LA Seraiioent 111A600E Sheld pusityre, Teaked Toloene dissciyamate
n Newcastle, CA Leratinent 1A 0] Shell pusitere, leaked ELay) s1cohn)
1 Lyndon $tation, W Doratineat H1AION] shelt pusiture, lnaled Carbotic acid
k1) Bangor, A Deratlinent HIEAYDO¥E Fittimg dumge, leaked Sulforic acid
AN Sae¥Y guactare, leaked Dietdylene giycal
1 Paluyrs, WO : ftanding car  L11AGO? dvarprisiere, fested Sutfyric actd
1 Halena, NI Colkision HIAEW]) “:ld ’t;“:“:f . Tropropsl aleoboi/acetone?
aked, fgatte
1AM Yalee Puted, imaijed Hydrogen peroxide
LITASOM MY Eaploded, recket fiydrogen peveaite
LH Fansas City, K$ Standing car  H1AGGALRE Fittiag camige, Yerled Acetic anhydride

2 The Mazardovs watertals were 1a dudl tants,
% Ihe investigrtion of this Atcident concluded that this Lank car was 3 obad) s punctured during the collfsior

and derpilpent, but the lecationls) of the punclure(s) tould not b4 detirained.

s



The 46 DOYT-111A tank cars that released hazardous materfals were
, transporting 24 different products, 12 of which (2) could cause serfous
; injury, teoporary or long-temn, from brief exposure s2ven when medical

ST dtiention is promptly given; and/or (b) are highly flasmable at ambient
EERES temperature conditfions.

. The RPI and AAR, in their £990 study that analyzed the performance of
Y the DOT-111A tark cars and other tank cars {RPI and AAR 1990a), reported a
greater incidence of head and shell punctures in 0OT-113A (Insulated and
A non-insulated), DOT-112A/114A, and aluainum tank cars (fig. 1}--none of which
' have the isproved tank head resistance protection ard/or thermal protection

. ; ts required for the DOY-112S, J, and T tank cars, the DOT- 1148, J, and T tank
. cars, and for the DOT-1055, J, and T tank cars {see footnote 5). The
1. incidence of heal and chell punctures +n tank cars damaged in accidents to

the total number of tank cars damaged in accidents during a 22-year period
(1965-86) ¥s also shown in figure |,

o 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 DOT-111A tank cars documente in the RPI-AAR study is
-3 consistent with the poor performance of DOT-111A tank cars fnvolved in
K accidents/ircidents investigated by the Safety Board.

_ Safety risks posed by the release of hazardous materials from DOT-111A
L B tank cars are well {illustrated by 3 of the 45 cases: Brazoria, Texas;
‘ v t1berton, Geor?!a; and Helena, Hontara. Although the tnvest tgations could
not conclusively fdentify the mechanism that caused the tank damage, the
.y Safety Board remains concerned that some of the more dangerous materials,

such as those released in these accidents, continue to bde transported in tank
cars with Tess protection than s needed,

i Brazoris, Texas. On August 2, 1988, a Unfon Pacific Ratlroad Company
L fraight train derailed near Brazorfa, Texas. There were 13 tank cars in the

tratn, containing various hazardous materials. During the derailment. five
DOT-111A tank cars containing acetaldehyde (a flammable Viquid that eastly

: ignites and can polymerize'”) were severely damaged and released about
R 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
B racketed the tank head from the tank cir tnto an open field about 700 feet

" A from the deraflment. The fire scorched vegetation up to 900 feet from the
N accident site.  About 70 persons were evacuated from a 1-mile area, and
MEY: 4 persons were treated for minor eye and skin frritatfons and then released

from a Yocal hospital. Of the six DOT-111A tank cars dnvolved in this

LAY mstectat ther can polymeriza is one §n which,
conditfons, o chemtcat crenttion ton SEEUr suth thet
aolecules combine to forn Larger molscuter thet eontsafn r
vakts of the origingt moteculs, often retessing heet in 3

under certafn
twe or more sl
aposting structyral
¢ procesr,
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accident, one had a tznk head puncture, one had a shell puncture, three had
shell tears, and one exploded. Had the acetaldehyde been transported in tank
cars with better protection, such as head shields or thermal protection, the
product might not have bzen released.

Eiberton, Georgla, On  August 8, 1983, 61 cars frea a CSX
Transportation, Inc. (CSX) freight trafn derailed near Elberton, Georgia,
Five DOT-111A tank cars vcontaining xyleme {a flammabic liquid} and one
DOT-111A tank car containing ferric chloride solution (2 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 more serious exposure were admitted for
observation. Also as a resvlt of the accident, 300 persons were evacuated
from a 3-mile area, and the ground water and porifons of a lake 1/Z nile from
the accident site were contaminated.  Environwental damage was estimated at
£3 million. Of the six DOT-11}A tank cars finvolved §n this accident, one had
t tenk head puncture, one 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 Febrvary 2z, 1989, accident at Helema, Montana,
two aluminum DOT-111A tark cars containing hydrogen peroxide {a strong
oxidizer) and one steel DOT-111A taak car containing acetone and isopropy!
alcohol (fn dual compartments) were severely damaged and released their
products. Fire and explosions veswlted, dispersing fragments of one of the
aluminum tank cars as far away s 1/2 mile.  About 3,500 persons were
gvacu‘atei, 2 persons were injured, and damage and cost of cleanup exceeded
& million.

The Safety Board’s investtgation determined that the steel COT-111A tank
car sustained a head puncture; the investigation alse 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. Becsuse of its past concern about the transpert of hazardous
materfals that pose severe threats to public safety fn tank cars that do nct
have puncture resistant protection, such as head chields, the Safely Board
refterated to the RSPA, AAR, and FRA safety recommendations 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 recommendations (R-85-61, R-85-63, i:nd R-85-64, originally issued as a
result of the 1983 accident involving fuming nitric actd at Denver), were
reftorated because testing being done by the FRA, in response to the
recomsendations, and rulemaking action to implement tank car head puncture
protection had not been completed. Sifety Recommendations R-85-61 and -64 to
the RSPA and FRA, respectively, remain classified as "Open--Acceptable
Response™ ‘)endin? fssuance by the RSPA of a final rule from Docket HM-175A,
Spectfications for Tank Car Tanks (discussed in appendix G6). Safety
Recommendation R-85-63 to the AAR s classified as “Open--Acceptable
Response" pending issuance of car interchange rules requiring head shields
for aluminum tank cars,




In its report on the Helena accident, the Safety Board aiso expressed
concern regarding the methods that have been used by the DOT agencies to
evaluate the performance of tank cars carrying hazardous materials beciuse
the methods used have been the basis for determining the safety standards of
tank cars and, thertby, the protection provided to hazardous materials (NISB
1989). The changes made by the RSPA between 1977 and 1989, in the
regulations that provided protection to hazardous materials by tank cars,
primarily were made in vesponse to specific safely problems ‘identified
through the investigations of individual tank car accidents, The Safety
Board believes 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 fdentifies the level of
protection necessary to provide an acceptable level of risk. As a result of
the Helena accident, the Safety Board issued the following safety
recommendat ion to the RSPA:

R:%$-30

Evaluate present safety standards for tank cars transporting
hazardous materials by using safety amalysis 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 acceptabie level of safety for each product/tank car
combination. :

On June 13, 1950, the 00T replied that a working grouwo, 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 initiated
using “deterministic risk analysis methods" to classify high-risk materials
and to analyze postaccident histories. Upon 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, the Safety Board
classified Safety Recommendation R-89-80 as “Open--Acceptable fesponse.” 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 its “Most Wanted®™ list f safety
improvements.!®

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 Vife and property, the Board is also copcerned
about the lavel of protection provided to the hazardous materials that can
harm the environment. The potential harm to humans through deleteriocus
effects on the envirorment is illustrated by the accidents in Livingston,

————

18 |, petober 199C. the Safety Soerd sdopted e progrea to fdentify the
"Nost Vanted® sefety Smprovementsz. The purpose of the Safety $ontd’s “Host
vunted® tlst, which is dresun up fros sofety recomnendat lons previcusty
{ssved, 1s to bring specisl caphatzis to the safety tsgues the Bosrd dexms
most criticet.
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Louisiana (involving perchloroethylene,”  1982); Jackson, South Carolina
{involving cyclohexane, 1985); and Eiberton, Georgia (involving xylene,
1988}, According to the AAR, the railroad industry has recognized this issue
and, in conjunction with the chemical and tank car industries, is developing
a "quantitative risk assessment methodology- that incornorates 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 seil and ground walter, would be candidates for early action for
inproved packaging. Perchloroethylene, cyclohexane, and xylene are included
in the 1ist; however, action for improved packaging has not been initiated.
Further, tne U.S. Envirosmental Protection Agency has identified
perchloroethylene and xylene as being amon% the hazavdous materials most
likely to cause a sertous threat to human health and has banned land disposal
of nmaterfals contaminated with perchloroethylene, xylene, and cyclohexane,'?
Because the releasc of hazardous materials can 2)so threaten health through
contamination of the epvironment, the Safety Boand urges the DOT to consider
environmental hazards when conducting its deterministic risk analysis.

Action Needed

The Safety Board s concerned that dingerous materials are being
transported in tank cars without puncture protection, thermal proiection,
and/or the benefit of thicker shells. The July 22, 1989, deraiiment 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 matertals: styrene monomer, acrylic acid, and acrylonitrile (ai}
of which can polymerize and become explosive), petroleum naptha (a flammable
liquid), and chlorosilane compounds (a flammable and corrosive 3iquid).
Three of the six tank cars released their products: acrylic acid and
chlorosilane compounds {from a DOT-131A and a DOT-105, respectively, that
sustained head punctures), and petroleun naptha (from a DOT-111A that
sustained a side 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 it {gnited. The accident
resulted in the evacuation of about 1,000 residents for ; days; 11 persons
were treated for injuries.

None of the six tank cars was equipped with 2 head shield, nor were the
tank cars required by safety regulaticns to be equipped with head shieids to
transport these products. HNevertheless, except for the petroleum naptha,
most of the materials posed multiple hazards. At the time this report was
written, the report on the Freeland accident had not been adopted by the
Safety Board; therefore, no conclusions can be drawn. However, the Freeland
accident 31lustrates that hazargous materials are still being transported in
DOT-11]A tank cars with protection that fs inadequate for the dangers posed
to the pubiic by the materials.

-

B9 g2 pu t2865-12874 (IPB7), 53 Fm 41280-41285 (1988), and 4O CFR
268.35(04). '
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Ralemzking activity for tank cars is currently underway by the RSPA:
Performance-Orfented Packaging Standards - (Docket HM-18], discussed in
append$x F), and Specifications for Tank Car Tanks {Docket HM-175A, discussed
in appendix G). Both rulenaking actions address the protection needed for
some hazardous wmaterials now being transported in DOT-11JA tenk cars.
Additional rulemaking will probably be needed after the DOT compietes fits
deterainistic risk analysis (in response to Safety Recommendation R-89-80}.
However, the Safety Board is concerned that it may take several years unti)
final rules are {issued as a result of Docket HN-175A and even longer unti)
final rules are fssued tn response to Safety Reconmendation R-8%-80. Thus,
the Safety Board is concerned that, in the interim, many hazardous materials
that pose severe threats to public safety will continue to be transported {n
tank cars with inadequate protection,

A
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Following 1ts investigation of the 1935 deratiment at Jackson, South
Carolina, the Safety Board jssued Safety Recommendation R-85-105 to the RSPA
to requive t*that all tank car shipments of hazardous waterials 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 1985 reply to the safety recomnendation, the RSPA pointed out
that head protection might be beneficial for tank cars carrying a broader
class of hazardous materials. Further, the RSPA staff has also indicated to
the Safety Boara that many products listed in the DOT Emergency Response
Gutdebook as requiring a 1/2-mile evacvation radius do not really require
greater protection than that provided by DOT-111A tank cars. In its latest
re?ly. duted £pril 1990, the RSPA indicated tha. advanced notice of proposed
rulemaking (Docket HM-i?5A) addresses head shield protection for new and
existing tank cars that are used to transport critical harardous materials
sich as flammable gases, certain non-flammable gases, reactive materials, and
materials that are poisonous by inhalation. (These products currently may be
transported in DOT-111A tamk cars.) The RSPA Indicates that it expects to
fssue a Notice of Proposed Rulemaking for Docket HM-175A, in the summer 1931,
Safety Recommendation R-85-105 fs 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 determine which hazardous
paterizls need to be provided fuil head shield 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 matertals for
siipment by rail tank cars.

However, becanse of the substantial amount of time that will be required
to fulfill the intent of Safety Recomsendation R-89-80, the Safety Board
belteves that fmmediate action is needed to identify the most harmful
materials (those that pose the greatest consequences) and to have these
pateriais transported in stronger tank cars that are protected by head
shields and thermal jackets, The RSPA believes, and the Safety Board agrees,
that 13tng the 1/2-mile-radius criteria in the DOT Emergency Response
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Guidebook is not the most appropriate method to determine the products that
require greater protection than 1is wprovided by OOT-111A tank cars.
Therefore, the Safety Board classifies R-85-105 as “"(losed--Acceplable
Action/Superseded® by Safety Recommendation R-91-11, and urges the RSPA, in
cooperation with the FRA, AAR, Chemical Manufacturers Association, the
American Peiroleum [nstitute, and the Natfonal Fire Protection Assoctation,
to establish a working group to expeditiously improve the packaging of the
mor ¢ dangerous products {such as those that are highly flameable or toxic, or
pose a health hazard 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 thermal protection (if
needed); and {b) establishing a working agreement to ship the listed
hazardous materfals in tank cars that provide adequate protection. Companion
recosmendations are being issued to the FRA (R-91-12), the AAR (R-3.-14), the
Chemical Manufactuvers Assocfation (R-91-19), the American Petroleum
Institute {R-91-20), and the National Five Protection Association (R-91-21},

Another issue of concern to the Safety Board §s damage to tank car
fittings. OFf the 84 DOT-111A tank cars involved in the 45 cases investigated
during the study, 22 (26 gercent) sustained fitting damage (see table 3).
Damage occurred at many different locations, including, but not limited to,

top and/or Yottom nozzle outlets, wmanway covers, induction pipe, and
measuring stick aperture. OFf the DOT-105, -112, and -114 tank cars, 3 of
the 61 tank cars (5 percent) fInvolved fn 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 frou
unspecified fitt a?i damage.?® for all the tank cars with fitting damage,

there was no definitive fitting Jocatfon that could be consistently
{dentified for a specific safety correction,

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

20 gotvom outlets are prohibited on DOT-10% and 112 tenk cars but are
optional on DOT 114 tank cary (4% CFR 179.101-4),




EMERGENCY RESPONSE PLANNING FOR
RATLROAD ACCIDENTS INVOLVING HAZARDOUS MATERIALS

The Need for Emergency Response Planning
Between Railroads and Communitles

For over a decade, the Safety Board has been concerned with cmergency
response management of railroad accidents invelving hazardous materials.
Between 1977 and 1987, the Safety Board investigated several railroad
accidents and ncidents 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 railroads and the community
presented major safety problems.?' Iun these accidents/incidents, the lack of

lanning {a) hindered efforts made by the community response personnel to
Band!e the emergency and to minimize the risk to the public, (b) increased
the severity of the damage or consequences resulting from the accidemt,
gnd/or {c) Yengthened the duration of the evacuation pertod and disruption to
usinesses.

As a result of problems seen in its investigation of the 1977 accident
in Rockingham, WNorth Carolina, the Safety Board conducted a special
1nvestt%ation to address on-scene coordinatfon among agencies at hazardous
materials accidents. Based on the findings of the special finvestigation
(NTSB  1979), the Safety 8oard recommended that the DOT develop and
disseminate guidelines for planning emergency response to transportation
accidents invelving hazardous materials; the plan should address the on-scene
command structure, establishment of a command 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 DOT clearly identify the responsibilities of the responding
Federal, State, local, and private agencies,

Ywo 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 TYransportation Emergencies,” which includes a
users mantal for small cotmunities and vural areas to conduct risk
assessments. In September 1980, the Federal Highway Administration published
*tuidelines for Applying Criterifa To Designate Routes for Transporting
Hazardous Materials.* Further, n July 1981, the Federal Emergency
Management Agency (FEMA) published “*Planning Guide and Checklist for
Hazardous Materials Contingency Plans.”  FEHA also contracted with the
Internatfonal Association of Fire Chiefs to prepare the planning guide
*Disaster Planning Guidelines for Fire Chiefs.® Bacod on the actions taken

2} yhe events cccurced in rockingham, Morth Carotins (19171); Crestviou,
Ftorics (1979); Soumervitie, Nassachusetts (V980); tivingston, touisisns
(1982); worth ULsttite Rock, Arkenses (1984); Eikhart, indians (1983} Pine
Stuff, Arksnses (1783%); Mismisburg, Ohfo (59363 snd Nev Orleans, touvisians
(1987,




by the Federal agencies, the Safety Board classified Safety Recommendation -
[-79-5 as "Closed--Acceptable Actfon®™ on August 11, 1982.

Despite the actions taken by the Federal agencies to develop and publish
guidelines addressing on-scene coordination for energency response, the
Safety Board continued to see problems related to thr lack of planning for
emergency response between communities and railroads. In 1985, in its
special investigation report on railroad yard safety, the Board addressed the
need for coordinated erergency response planning for raflroad yards, through
which pass a high volume of hazardous materials and where the release of the
materfals pose great threats to public safety (NTSB 1985c). The spacial
investigation tdentified many accidents/incidents in which the coordination
needed to handle the emergency was inadequate and in which the inadeguacy
resulted from a lack of planning anu Joint disaster drills between the
raliroad and emergenty response personncl. Based on its special
fnvestigation, on June 6, 1985, the Safety Board issued the following safety
recommendatton to all ratlroads that operate rail yards:

R-85-53

In coordination with communities 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 mintmum, {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 and the community,

Of the $4 railroads that veceived the recommendation, 9 no longer exist
because of mergers or other corporate changes and 29 did not respond to the
Safety Board:%?

Alton & Southern Raiiroad Company

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

Belt Ratlway Company of Chicago

Bessemer and Lake Erie Railroad Company
Boston and Maine Corporation

Colorado and Southern Railway Company

Buluth, Missabe and Iron Range Raf{lway Company
Florida £ast Coast Railway Company

Grand Trunk Western Ratlroad Company

23 1hae retlroeady that no lonper exisr are: Chessie System; Clinchifald
eatlrcad Co.; Cetrolt, Totedo, wond Short Line Reftroed Lo,; Ft. Worth and
oenver Ratiusy €o; Ceorgin Railecad; Iilinois Terminai toilroesd Compeny;
sorfotk Frankifn and Danville Relluveay Co.; Ssaboard tystam Refllroad, Inc.,
snd Uashington Terminal Lompany.
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Green Bay and Western Raflroad Company
Kansas City Southern Railway Company

Lake Superior & Ishpeming Railroad Company
Matne Central Railroad Company

Hilwaukee Road

Hinneagolis, Northfield and Southern Railrcad Company

Monogahela Railway Company

Norfolk and Portsmouth Belt Line Railroad Company

Norfolk and Western Railway Company
pittsburg & Shawmut Railroad Company
Pittsburgh and Lake frie Railroad Company
Soo Line Ratlroad Company

Southern Pacific Transportation Company
Ternina) Railroad Association of St. Loufs
Taxas Mexican Railway Company

Toledo, Peoria & Western Railway Company
Unton Pacific Railroad Company

Unfon Railroad Company

Vermont Railway, Inc.

Only 16 railroads responded; the status of the recomeendation, based on

the response of each rail carrier, is as follows:

Railread

Alaska Ratlroad Corp.

Atchinson, Topeka & Santa Fe Rallway Co.
8urlington Northern Railroad Company
Cambria and Indiana Raiiroad Co.

€SX Transportation, Inc. |

thicago and 11inois Midland Railroad Co.
Chica?o and North Western Transportation Co.
Conso) fdated Rail Corporation

Delaware and Hudson Valley Railway Co.

Denver and Rio Grande Hestern Railroad Co.

Detroit and Mackinac Rajlway Co.

£l?ln, Joliet and Eastorn Railway Co.

Hitnots Central Railroad Company

Indiana Harbor Belt Railroad Co.
Missouri-Kansas-Texas Railroad Co.

Richmond, Fredericksburg & Potomoc Rafilread Co.

_2’ caabrtas snd indisns kaltread responded that it dld nec transparl any
the Safaty Bosrd classified

the Safety facommendatrion R-55:53 to the retlrond ss *Closed--Reconsidersd.™

hatsrdeus aaterisic, Based on this inforastion,

Status

Closed--Acceptable Actien
Closed--Acceptable Action
Closed--Acceptable Action
Closed--Raconsidered??
Ggen--ﬁcceptable Response
Closed--Acceptable Action
Open- -Acceptable Response
Open--Response Received
Open--Acceptable Response
Open--Acceptable Response
Open--Acceptable Response
Open--Response Recelved
Ogen--ﬁcceptahle Response
8 osed--Acceptable Action

en--Unacceptable Response

Closed--Acceptable Action
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Only & of the 54 railrecads 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
fs stil! needed between most rajlicoads that operate rail yards and the
communities in which thé yards are located.

The Safety Board has also addressed #ts concerns about the need for
emergency vesponse planning to non-federal agencies. In 1985, as a result of
2 derailment at Murdock, I11linois, the Safety Board urged the Internatjonal
Association of Fire Chiefs (IAFLY, the Internatiomal Association of Chiefs of
Police (IACP), and the Internationa) Soclety of Fire Service Instructors
{ISFST) to notify their members that evacuation zones may need to be larger
than the initial distances recommended in the DOY Emergency Response -
Guidebook for Hazardous Materials Incidents because parts of tank cars
carrying ligquids or gases may be propelled a distance far beyond the
recormended evacustion zone; thus a larger evacuation zone may be necessary
to protect against ‘njury (Safety Recomendation [-85-15}.2* Based on the
actions taken by the IACP and ISFSI to notify their members, the Safety Board
classified Safety Recoemendation [-85-15 to those organizations as "Closed--
Acceptable Actton.® in its 1989 response, the JAFC stated it had notified
{ts meubers and had also requested that DOT revise the distances in the
guidebook. The DOT revised the “protective action® distances in the
guidebook, which was distributed to IAFC members. Based on the action taken,
the Safety Board classiffes Safety Recommendatfon [-85-15 to the IAFC as
*Closed--Acceptable Action.®

In 1988, the Safety Board recommended that the National League of Cittes
(NIC} (a) advise its membership of events of the 1987 hazardous materials
accident in New Orleans, Louisiana, in which butadiene leaked from a tank
car and ignited (NYSB 1988), and (b) urge its membership to develop and
implement, 1in coordinatfon with rail yard management, emergency response
procedures for handling releases of hazardous materials from tank cars
iSafety Recommendation R-88-69). in September 1989, the Board sent a
ollowup letter to the NLC. No vesponse was recelved.

The Safety Board fs concerned that so few of the railroads that were
reciptents of Safety Recommendation R-85-53 have acled in a’ positive manner,
Likewise, Lhe Safety Board is concerped that the NLC has not responded to
Safety Recommendatfon R-88-69, especially because the Board learned in its
tnvestigations of the 45 cases that many communities and the rallroads that
operate trains carrying hazardous materials through those coamunities efther
gg no1t have proper ewmergency response plans or are not property exercising

@ plans,

3% atrer the sccident, which otcurred ¢n Septeaber 2, 1983, » teonk cor
Loaded with flammable comprissed gas exploded and rocketed ¥,8630 foet frow
the darstlaent site. That distance §s nearly 1,000 feet beyond the i/2-mite
tvacuation 1one recomuended in the DOT faergency Response Guidebock, Safety
Recomsendation 1-25-15 wes Essued in o letter dated Apeil 19, 5985, to the
IAFE, tha LACP, and the [355I.
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In at least 21 of the 45 cases (47 percent), the incident commander did
not have a hazardous mat:.ials emergency response plan to follow (table 4).
In these accidents, the decistuns of emergency response personnel to evacuate
were generally based on their visual observation of the accident sites arnd on
various emergency vesponse guidebooks published by Federal or State agencies.
in 9 of the 45 cases, personnel responding to the emergency did not use an
emergency response plan because efther evacuations were not conducted or the
emorqency was resolved quickly.?® Emergency response plans were folloaed in
15 of the 45 cases.

Major problems did not occur in most of the cases in which the incident
commander relied on varfous emergency rvesponse guidebooks. However, the
value of an emergency response plan fs fllustrated by the 1988 accident in
Punta Gorda, Florida.

. punta Gorda, Florida. On March 10, 1988, 40 cars in a Seminole Gulf
Ratlway, Inc,, freight train devafled 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 Yiquified petroleum gas (2 flammable gas) were in the immediate
area, local authorities ordered a precautionary evacuation of 300 persons in
the vicinity of the deraflnent, :

The local community did not have an emergency response plan, and the .

railroad and local emergency vresponse agencies had nol previously
participated in any planning activity to prepare for an emergency. Ho one
answered a published telephone number for the railroad, which §s usually
call-forwarded to the railroad agent’s residence after the close of business,
and the rvailroad had not published an emergency telephone number.
Consequentdy, the local fire chief did not know how to contact the railroad
to obtain {information about the ammonfum nitrate. Unable to obtain
information from the railroad, locz! fire officials used the 1987 Federa)
fmergency Guidelines for Hazardous Materials (DOT P5800.4) to contact
CHENTREC?® for information. Fire offfcials were unable to supply CHEMTREC
with the name of the shipper or consignee as CHEMTREC required because the
raflroad could not be reached to provide the necessary information. As a
result, CHEMTREC did not initially vespond to the fire department’s request
for tnformation. Based on its investigation, .the Safety Board concluded

25 ypor sxample, the leak of hszsrdous matecials frowm the fitting on a
standing tenk car, uhich wes quitkly stopped.

26 CHEMTREC, the Cheafcal Transportstion Emergency Center, I3 opsrated
sy the themicol Manufacturers Assoclation. The Center was astablished to
provide Inftiat and Inmediate intormation 4n handling herardous materials and
sther chemicaly, )




Tible 4.--Decurrence of  evacustionr and commuatly  emergency responte plans s
accidents/incidents investigated March 1568 to Febrasry 1959 during the safely stody, i
otturrence of energency responte planning and disasier dridks betwesa railroad personnel
and emergency Tesponse ajencies, by localion ind Lype of rccldent

Eveat : Type of Evzcustion ODucumented Planntig  Blsaster
aumber iocation of arcident  Radlroad bt confucled plans activity  drills

Claade, ¥ BR Dersdlment
punlas Gords, Ft Deralinest
Pasco, WA ) Decatimert
Jeffersonvilie, IX Standing car
Vitaington, CA Standing car
Reodhouse, I Deralinent
Denver, €O Standing car
Caltfport, NS f Oerafimeat
Sheridan, ¥ Deratlment
Las Yegas, KY ftnding car
Columbus, OH Derativent
Croften, XY Deratioenl
Deer Park, X Standing car
Farnus, NS Grade credsieg
white Bhuff, TH Deratloeat
Altoona, IR Colliston
Usbarger, IL Standing car
Ohiopyle, PA Oeraiiment
Srazerta, 11 Deratlnent
teudonvible, OH Deratiment
tlsberry, YO Ceratisent
“ Eiberlon, GA Derallsent
£ Grove, ¥l Deratlment
Athens, GA Poralbeent
his, TH Standing €ar
Jacksonville, FL Derafipent
Somit, JL Deratiment
Rineyritla, XY Deratioent
fasley, 8¢ Deratiment
Peart, K Bes allment
Porganza, LA - Deraflnent
Hewcastle, CA Ceratimest
Lyndon Slattos, Wi Deradinent
Bangor, Al Oeratlokat
Lanagan, MO Deratinest
fruitvate, T Deraliment
Fainyea, MO Standing <ir
tdisen, B R $tanding car
fFlagstaff, & Deratlvent
Botners Ferrey, 10 standing cir
Helena, Al Colltsion
Kansas City, XS Stangding Car
Manteca, CA Dersilivent
Bordulac, NO Derailasest
Akron, (H Derailoent
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that had the community had an emergency response plan that listed an

emergency number for the ratlroad, the problems exy:rienced by responding
ersonne di: zc;btalning fnformation about the hazardous materials could have
en avoided. .

- As a rasult of this accident, the Safety Board issued Safety
Recowmendation R-89-77 to the American Shortline Railroad Association (ASLRA)
asking that member railroads be urged to maintain a 24-hour telephone number
and a point of contact in the event of an ewergency. Based on the action
taken by the ASLRA to advise its members of the recommendation, the Board
classified R-89-29 as “Closed--Acceptable Actfon® on May 29, 1980. As a
result of this recommendation, the Safety Board believes that communities
with a writton emergency response plan are more likely to have reliable
information (including telephone numbers) to use in the event of an accident
involving hazardous materials. However, the Safety Board remains concerned
that communitics without such a plan may experience similar problems to those
that occurred in the Punta Gorda accident.

The accident 1in Helena, Montanz, illustrates the importance of
considering ail the potential complications that could affect a comaunity’s
ability to effactively handle the emergency.

Helena, Montana. During the emergency response to the february 2, 1989,
accident in Helenaz, Montana, the incident commander was unable to effectively
exercise control over the multiple command posts established, some responding
agencies were unawive 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
1nvasti?at!on of the accident, the Safety Board concluded that the hazardous
gaterials emergenty response plan used by the city of Helena did not provide
for adequate coordination between participating agencies, did not define the
role of the participating agencies or the duties and authorily of the
fncident commander, and did not provide for training of personnel to
implemant the plan (MWiSB 1989).  The Safety Board issued several site
spacific safety recomsendations to correct deficiencies noted.??

27 gince thre sccident, CHENTREC hes impleaented new procedures that
sllow the emeryency center to provide product information to emeigency
tesponse persornel in the early minutes of an energency ¢ven when the
raltroad, the salpper, ©r the consignee cannot be tocated or {dentified.

i, sussary of the sccident sppears in the section “Perfermance of
P0T-111A Tank Cars invoived in Fecidents,.>

29 yne turrent class{ficatfons sre es followst Gafety Racomasndations
R-89-84, -8%, and -87 to the tity of Helene sre¢ “Open--Acceptable Reeponee®;
2-39-86 to the clty of Aelens 19 *Ctosed--Acceptable Actien®; snd R-B§-88 to
the State of Mentans snd K-89-89 to the Lewin and Clark Dissster tNergency
Services ars *Open--Ausit tesponse.™ Followup letlers were sent to the State
of Nontens snd tho Lawis asnd Clerk Disester Emergency Services on Mey 7,
1991,
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__In the cases_in which the incident cmandenfol!nﬁed emergency response
plans, the plans contributed to the effectiveness of the emergency response.

The benefit of written emargency vesponse plans is f1lustrated by the
accident at Elberion, Georgta.

Elberton, Georgia.  Emergency agencies of Elbert County, in which
Elberton is located, were notified immediately after the August 8, 1988,
deraiiment.3? Within 10 minutes, personnel from the responding fire
department made contact with the train’s conductor, who supplied the fire
department with information about the hazardous materisds. The evacuation
fg towed the guidelines of the Elberton-Elbert County fmergency Operations
Plan.

The investigation of the accident concluded that the effective and
efficient emergency vesponse, which followed the esergenty rasponse plan,
linited the nusber of persons who would have been xposed to the potential
haraful effects of tha product xylene (which had besn released from damaged
tank cars) had the product fgnited, and also limited the number of injuries
resulting from exposure to the xylene.

The accidents in Punta Gorda, Florida; Helena, Montana; and giberton,
Georgta, provide examples of the importance of having a coordinated,
well-managed response to an accident involving a release of hazardous
matorials. In at least 19 of the 45 cases (42 percent), the local fncident
commanders and the rallroads had not been in contact before the accidents to
plan actions to take in the event of 2 train accident involving hazardous
waterials (see table 4}.

Rat} carriers transport a variety of hazardous materials that, if

released, posc great threats to public safety of the communities along their
routes. The ability of community response agencies to respond effectively to
a railroad accident involving hazardous materials depends on the adeguacy of
the {nformation that i§s available to them.  Development of a written
emergency response plan fis the most efficient means to ensure that the
incident commander (whose role it fis te coordinate the emergency response)
has the information needed to vespond effectively, whether the accidents
involve a single, standing tank car or many tank cars scatteved over a large
area and posing wmuitiple hazards. Yhe incident commander should be
knowledgesble of the content of the community emergency response plan, which
should include up-to-date faformation on items such as key vailroad nersonnel
and means of contact, procedures to identify the hazardous materials being
transported, fdentification of resources for technical assistance that may be
needed during the vesponse effort, and procedures for coordination of
activities between railroad officials and emergency response agencies aftes
an acchdent. In addition, rail carriers that routinely transport ‘hazardovs
paterials through communities have a responsibility to provide to the
comunity current information that would enable the community to establish

30, summary of the sccident sppears tn the sectlon *rerformence of
pOT-V11A Tank Cart Invalved In Accidanta.®

W . s ———— ————
wr ¥ Daat fol




29

appropriate emergency response procedures to cope with a release of, or fire.
or explosion favolving, hazardous materials.

in a similar manner, the railroad’s emergency rasponse plan should
document ap‘propriate and up-to-date information from the community, including
the tdentification of the local emergency response personnel for hazardous
materials emergencies, sources of specialized  equipment (such as foam
equipment) within the local area, and resource capabiiities of the local
emergency response agencies and organizations. However, results of the last
official survey on emergency response planning rveported 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 railroad accidents/incidents involving
hazardous materials. (About 100 additional railroads did not respond or were
not surveyed.) Because most raflroads handle at least some hazardous
materials, these data suggest Lhat many of the operating railroads that
responded to the survey have not addressed the issue of the safe transport of
hazardous materials in published emergency response plans.

Drills Of Simulated Emergencies

It is important for railroad personnel and local emergency response
organizations to exercise 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 fnvelving hazardous materials.
In at least 26 of the 45 cases (58 percent), the local emergency rvesponse

coordinators and railroad personnel had not particiﬁated in joint disaster

drills {see table 4). The accidents in Akron, Ohio, and in_Elm Grove,
Wisconsin, 1)lustrate the positive effects of disaster drills. The accident
in Akron also illusirates the need for disaster drills with railread and
emergency response personnel.

Akron, Ohfo. On February 26, 1989, 21 freight cars in a CSX train
deratled 0 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 B.F. Goodrich Chemical Company plant. Butane, released from two
breached tank cars, immedfately 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 received ainor injuries, and 50 residents and passersby were
treated for complaints of coughing, conjunctivitis, eye irritation, 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
partfcipated fn disaster drills and planning for an emergency. Fire
department personne) responded to the emergency situation at the chewical
Klant in a well-organfzed manner: the fire department knew the potential
azards at the plant and the persons to contact, and comunications and
coordination between fire department and plant personnel were efficient, In
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contrast, the communications and coordination between the fire department and
railroad personnel in the early stages of the emergency response ware rot
well organized: inadequate communications belwecen emergency response
personnel and railroad personne) about vital {nformatfon regsrding ihe tank
cars and hazardous materials involved in the derailment resulted in a delay
for the emergency response personnel in obtaining timely information needed
to attack the firn. Based on its investigation, the Safely Board concluded
that the inadequate commnications may have resulted, in part, from the lack
e(;'fﬁjgﬂl'ngt;g) conducted disaster drills between city agencies and the railvoad
3 .

As a result of its investigation, the Safety Board recomwernded that the
£SX should complete, as soon as possible, drills for handling releases of
hazardous materials with all communities through which CSX operates trains
transgorting hazardous materials (Safety Recormendation R-90-29). On
Hovember 15, 1999, CSX rasponded to the recommendation staling that since
1978, €SX had provided training for 30,000 non-company persornel. According
to materials provided by (SX to the Safety Board, the current training
includes classroom instruction, videotapes, and an occasional drill or
*hands-on" exurcise. The Safety Board stated in its veply to CSX on May 7,
1991, that although the type of training the railroad provides §s useful,
that type of training may not be as effective by ttself as 4t would be in
combination with drills and it therefore 3id not meet the intent of the
recommendation. The Board 21so ewphasized the need for joint disastes drills
to bring about improvements in coordination and communication betwaen the
railroad and communities during an actual emergency. Because the (SX had not
taken appropriate action, the Board classifie Safety Recommendation R-90-29
as "Open--Unacceptable Response.”

€lm Grove, Wisconsin. On August 10, 1988, 24 of 116 cars in a SO0 Line
Railroad Cospany freight train derailed at Eim Grove, Wisconsin, Of the
deratled cars, one was a tank car Yoaded with isobutane (a {lammable gas} and
two were tank cars loaded with methanol (a flammable liguid); the tank cars
did not release thetr products. Two other tank cars involved in the accident
contained hazardous materials residue (sodium hydroxide}. Cmergency response
personnel were imeediately notified of the accident, Within 5 minutes after
the accident the command post was set up, from which the actions of three
fire departments were coordinated, Because of the hazards of the tsobutane
and methanol, emergency response personnel evacuated 300 persons from the
srea; the evacuation rvemained in effect for 30 hours until the tank cars
containing hazardous materials were re-railed. Responding personnel followed
the community’s documented emergency vesponse plan. la addition, vailroad
and emergency response personnel had participated in joint disaster drills
prior *. the accident. The Safety Board believes that the results of proper
ener?ency planning, including the conduct of joint disaster drills,
faciVitated the management of the emergency, demonstrating the value of such

planning and testing.
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the testing of the emergency response procedures. .
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fhe 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 i
inability of emeryency response crews to quickly obtain the description of -
the cargo from the shipping papers on the trainm, (3) a lack of sufficient : -
fnvolvement by raiiroads in the emergency response planning and preparedness .
of local organizations, and (4) inadequate comsunicatfon between ratlroad and 3
public offictals at the accident site (AR 1989).  The AAR also urged
ratlroads to coordinate their plans with local organizations so that
giiergency response personnel of the railroad and the Yocal organizations will 3
be familiar with one another’s plans. In addition, the AAR belfeves that 3
rallroads should consider periodic drills to evaluate the emergency response :
capab:lities of the railroads and of the State and local emergency response
agencles.

Py

s

cyrther, an Inter-Industry Task Force on the Safe Transportation of
Hazardous Materials, comprising representatives of the AAR and the Chemical :
Hanufacturers Association, has designated hazardous materials routes as - | -
routes on which railroads should focus training and assistance related to ¢ .
community contingency planning. {The recomsended railroad operating
practices for the transport of hazardous materials, based on recommendations
of the Inter-Industry Task Force, are presented in appendix H).

Recent legislation also recognizes the importance of emergeacy
preparedness for transportation accidents involving hazardous materials. The
Hazardous Materials Transportation Uniform Safety Act of 1990 provides grants
to States for training emergency vesponse personnel and requires the
establishment of standards in emergency preparedness for personne] responding
to accidents involving the transportatfon of hazardous materials (sce
appendix E}. '
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The Safety Board believes that the railroads have a responsibility to !
coordinate with communities to assist them in daveloping a written emergency '
response plan and keeping fts content up-to-date. 1In addition, the Safety
foard also believes that communities have a responsibility to their citizens
to contact the railroads to obtain the information needed for developing 3
comprehensive emergency response plan and for keeping its content current.

- g 2

Action Needed

The continuation of problems related to the lack of coordinated
emergency response planning as seen in the accidents investigated by the
safety Soard fnditates that not all communities and railroads 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 Recommendation R-85-53 as Closed--{Various
Actions)/Superseded™! by Safety Reconmendations R-91-15 to Class I and two
large regional railroads (Guilford Transportation Industries, Inc., and
MidSouth Rail Corporation), and R-91-17 to the ASLRA (for local and other
regional raflroads), urging the rallrcads to develop, implemeat, and keep
current, in coordination with communtties adfacent to the ratlroad yards and
along hazardous materials routes, written emergency response plans and
procedures for handling releases of hazardous materials. The procedures
should address, at a minimum, key railroad personnel ~and means of contact,
procedures to identify the hazardous materials being transported,
tdentification 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, National Assocfation of
Counties, TAFC, TACP, and the National Sheriffs’ Association should encourage
their members to (a) develop, implement, and keep current, in coordinatton
with each other and the railroads, written emergency response plans and
procedures for handting 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 RLC
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. :

31 gased on the currént status of the reconeendatisn fssued to the
tndividusl ratiroads end Inalcsted in the tabulstion fn the section *The Need
for Emergency Response Plenning Betueen ketliroads and Communities.”
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"RAILROAD EMPLOYEE TRAINING FOR HAZARDOUS MAYERTALS EMERGENCIES

Emergency response planning between ratiroads and the comunity,
discussed in the previous section, is but ome aspect of preparedness for
hazardous materials ewergencies. Another aspect is the training needed by
railroad employees who operate trains transporting hazardous materials and
who must take appropriate actions immed{iately after an accident that involves
hazardous materials. '

The Need for Improved Ra:lroad Employee Training

The Safety Board first addressed the need for fimproved raflroad
employee training for emergencies in its report about the 1975 accident
fnvolving the colliston of three passenger trains in Wilmington, Delaware
(NTSB 1576). In its 1980 report of a special study on railroad emergency
procedures, a compo.fre of 10 accidents fnvolving hazardous materia’s
1nvestigate,d between 1570 ard 1980, the Safety Board issued recommendations
urging the FRA to dovelop and establish guidelines for procedures to be used

by ratlroad personnel in the event of an emergency, and to require that rail
carriers test their emargency vresponse procedures using simulated
emergencies (Safety Recommendations R-80-6 and -7) (NVYSB 1980b). In the 1980
specfal study vreport, the Safety Board also refterated a similar
recommendation (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 classified Safety Recommendations R-76-29, R-8G-6. and R.80-7 as
“Closed--Unacceptable Actien.”

After the 1980 safety study, the Safety Board continued to issue
recomendations about ratlvoad employee training to various rail carriers
whose personnel were dnvolved in hazardous materials accidents. Two such
accigents--in  Livingston, Llouisiana, and {n Miamisburg, Ohio--further
{Hustrate the need for improved railtroad employee training.

Livingston, Louisiana, The Safety Board’s investigation of the
September 28, 1982, accident in Livingston, Louisianz, revealed that
imedtateliy after the accident, the conductor took the tratn’s waybills and
consfst with him, but he left an emergency vesponse hazardous materials
guidebook locked up in the caboose (NTSB 1983),22  Had he provided the
guidebook to emergency response persomnel, it could have aided the
responding personnel in identifying actions to take to manage the ewergency
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, {imnitial actions to manage the
emergency could have been even further delayed. As 2 result of its
investigation, the Safety Board recommended that the vail carrier, Hlinois

3z susesty of the accident sppasrs fn the section “Performence af
DOT-11TR Tank Cars Involved in Accidents.”







Results of interviews with crewmembers {nvolved in 31 of the 45 cases
indicate that 16 of 31 conductors and 15 of 31 engineers had not received any
hazardous materials training apart from rules examinations (table 5). The
accident at Akron, Ohio, illustrates some deficiencies in railroad employee

training,

Akron, Ohto. During the investigation of the accident that occurred
February 23, 1989, in Akron, Ohio,3* (SX crewmembers stated that the only
hazardous materfals training they recelved had been provided in routine
ratiroad operating vules class. Also, the crewmembers had not been ?iven
officiency checks on actions to take following emergencies invelving
hazardous materials.

Based on its investigation, the Safety Soard concluded that the failure
of the traincrew to {immediately contact and provide emergency vesponse
personnel with train papers and information about hazardous materials
tnvolved in the derailment, and the fatlure of first-arriving railroad
supervisory personmel to verify ihat necessary information had been provided
to emergency response personnel, were probably the result of inadequate
tnstruction and training on actjons to take immediately following an
energency involving hazardous materials (NTS8 1990). On September 25, 1990,
the Safety Board issued the following safety reconmendation to CSX:

R-$0-28

provide training, in addition to operating rules classes, to
operating crews and supervisors on the actions they are to take
immediately following an accident fnvolving hazardous materials;
this training should include, at 2 minimum, (3) the responsibility
of crewnmembers to identify themselves to emergency response
personnel and to provide accurate information, tncluding onboard
documentation, of hazardous materials involved in the accident, {2)
the responsibility of supervisory personne} to verify that
emargency recponse personnel have all needed information and that
ft is accurate, and (3) the means by which supervisors are to
dstermine if employees understand fully their responsibilities.

fn a response dated November 15, 1990, the ¢$% outlined action it was
taking as a result of the recommendation: (1) The ogeratlng'rules classes
for traincrews have been increased from § hours biennially to 8 hours
snnually; of the 8 hours, 3 are devoted to hazardous wmatertals training
provided by the company’s hazardous materials personnel; (2) the operating
riles examination for traincrews now tnclude 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 respoense personnel.

34 5 sunmary of the sccident sppears in the section *brltts of $tmulnted
tnecpencies.”
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The Safety Board is pleased that CSX fs-taking action to improve its -

ezployee training prcgram. However, in a reply to CSX on Hay 7, 1981, the
Safety Board hightighted the need for the vailroad to train supervisors on
thetr responsibilitfes to verify that emergency vesponse personnel have
complete and accurate information after a hazardous materials fncident, and
to determine if railroad personnel fully wuaderstand their {tndividual
responsibilities. The Safety Board also expressed concern about the
effectivenass of previous efforts taken by the rail carrier to implement an
improved training program for train crewmembers, (The efforts taken by the
carrier were in response to Safety Recommendation R-87-56, f{ssued as 3
result of the Hiamisburg, Ohio, accident. Those efforts are described
earVier in this soction.} The Safety Board consequently requested additicnal
information about the CSX hazardous materfals training program, including a
description of subject matter covered, the methoed of instruction, evaiuation
of the employees’ understanding of the subject material, and plans for
hazardous materials traimng specific to supervisory personnel. Based on the
positive actions taken by the rallroad, and pending additional informatior on
the training program, the Board has classified Safety Recommendation R-90.28
as "Open--Acceptable Response.®

Types of Training Provided to Railroad Employees

Discussicns between Safety Board staff and personnel of several
railroads, and evidence from the Safety Board's accident {nvestigations,
indicate that the type of training curvemtly provided tc employees varies
substantially among raf) carriers and sometimes varfes within the same
company. Generally, such of the information provided to ratiroad employees
is through the company’s operating rules and timetables.35 The rulebooks are
pubYications issued by the railroad, and they include a 1Vist of the
responsibilities and procedures that traincrews are to follow in a hazardous
materials emergency. Although the FRA reyuires that railroads file thefr
operating rules with the agency (49 CFR Part 217), the federal rule does not
identify any specific requirements vegarding instruction in hazardous
materials safety or procedures.’® Each rai) carrier, therefore, determines
the types of information its employees are to be provided in the rulebook.
Training providad by the carrier may finclude any or all of these elemants as
a part of the information provided to employees: classroom instruction on
operating rules, procedures, and Federa regutations; efficiency checks,

35 yimatables often Sncivde safety information sbeout harardouy macerials
including, but not tinfted to, pisacarding, emerjency procedures, suitching
proccduras, and other company tules,

36 rhe FRA rure requires ratleosds to have & genersl progres of psriodic
Instruction, oparctionsi teets, and Inspections, The cafitrosds uith more
than 40,000 total suployee hours are requized to report snnualiy & susasry of
the number, type, and reasult of easch operstional test end fSnspection by
cpecating divisicn and per 10,000 tratn mties. The rule does not specify any
spoc!iie hazardous materSals program of (nstruction, operationsl teste, or
inspections.

TN
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tests, and examinations; videotapes; ard simulations and driils. Ratiroads
require that employees be given a test on the {nformation, termed a "ruljes
examinatfon.” Most railroads offer a review class to help employees prepare
for a rules examination; the class is 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 gfven annually.

After the 1986 Miamisburg, Ohio, accident, the railroad (C5X) made
efforts to tmprove its training pre?ran for employees. However, the actions
of the CSY traincrew immediately aFter the 1989 Akron accident Hllustrated
that, despite the raflroad’s efforts, traiatrews needed specific training in
addition to that provided in operating vules classes. Based on interviews
with personnel from other railroads,3” the Safety Board is aware that other
rajlroads have recognized a need for additfonal training and have increased
or have plans to increase the level of hazardous materials trainiag provided.

As a vesuit of its accident investigations and jts interviews with
personnel of other ratiroads, the Safety Board belleves that current employee 28
training, when Hmited primarily to rules examinations based on classroom N
instruction, has not adequately prepared railroad employees to handle an i
accident/incident -involving hazardous materizals. Railroad employees involved B
in or responsible for the safe transport of hazardous materials, such as ]
traincrews and first-line supervisors, sust not only know the rules, but the

employees should also be able to apply the rules in simulated and in actual r
emergencies.  The Safety Board belleves that in additfon to classroom :
tnstruction, raflroads that transport hazardous materials should also g,
evaluate the employee’s knowledge of emergency procedures and the employee’'s o
abitty to apply such knowledge in an emergency. Evaluations of employees "

could be performed during efficiency checks, disaster drills, or sirulated
emergencies.

Federal Rulemaking Activity

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

The RSPA defines training as a systematic program that ensures that a
person has knowledge of hazardous wmaterfals and harardous materials

37 the Atchinsen, Yopoks & Santva Fr Railusy Company; Buriington Woertheren
gallroad Compiny; Conrati; Sullford Trasnsportatlon Industries, Inc.; end $60O
tine Raltrosd Cempany. ’
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regulations. The training requirvements outlined” in the NPRM fnclude 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
vequivements and the varfous classes of hazardous materials), Function-
specific training has been described to tnclude detailed training on the
federal rules specifically applicable to the functions the person performs.
$afety training has been described to tnclude several topics: (1) emergency
response information; (2) genera) dangers presented by the various ¢lasses of
hazardous materials and how persons can protect themselves froam exposure to
those hazards; (3) methods and procedures to avoid accidents; and
{4) procedures to be folloved tsmediately after an unintentional release of a
hazavdous material, including any emergency response procedures for which the
person is responsible. The NPRM states that, generally, retraining is needed
avery 2 years, and the ~mployer must keep records on the traiming received by
the employee.

The Safety Board su?ports the NPRM i{ssued by the RSPA, When the
proposed rule becomes final, the Board urges the FRA to require rail carriers
to incorporate into their raflvoad ogerating practices aspects of the final
ri)e that relate to hazardous materials training.
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CONCLUSTONS B

Hazardous matertals 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 inadequate protection
even though better protected tank cars are available.

The DOT-111A tank cars, which are frequently used to transport hazardous
materials that pose a potentisl 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 personnel te evacuate were not made as a result of
writter emergency response plans but were made based on their
observations of the on-scene situation and rellance on various
emergency response guidebooks published by Federal or State agencies.

The development and use of written hazardous materials emergency
response plans prepared jointly by local emergency response and railroad
personnel improves coordination and timely execution of necessacy safety
procedures to efficiently and effectively respond to 2 railroad accident
involving hazardous materials.

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

In at Veast 19 of the 45 cases, local emergency response incident
commanders /coordinators) and ratlroad personnel had not been fin
contact to plan actions to take in the event of a train accident
fnvolving hazardous waterials; in at least 26 of the 45 cases, Jocal
emergency response personnel and rallroad personnel had not
participated tn joint disaster drills of simulated emergencies,

Many ratlroads and community emergency response organizations have not
Sointly developed written emeorgency 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 rules examinations
based on classroom instruction, has not adequately prepared railroad
englo¥e$s to handle an accident or f{ncident involving hazardous
materfals.
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RECOMNENDAT1ONS

Rosulting From This Study

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

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

Establish a working group, with the assistance of the Federal
Railroad Administration, the Association of American Railroads, the
Chemical Manufacturers Assoctation, the American Petroleum
Institute, and th2 Natioral Fire Protection Association, 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 (3)
developing a 1ist of hazardous materials that should de
transported only in pressure tank cars with head shield protection
and thermal protection (1f needed); and (b) establishing a working
agreement to ship the Visted hazardous materials in such tank cars.
{Class 11, Priority Action} (R-91-11} (Supersedes R-85-105)

--to 'the Federa) Raflroad Administration,
.S, Department of Transportation:

Assist the Research and Special Programs Administration (RSPA) in
the establishment of a working group--cosprising the RSPA, the
Association of Amerfcan Railroads, the Chemical Wanufacturers
Assoctation, the Amerfcan Petroleum Institute, the National Fire
Protection Associatfon, and your agency--to expeditirusly improve
the gackagin of the more dangerous producls (such 3as those that
are highly flammable or loxic, or pose a threat to nealth 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 {4¢
needed); and (b} establishing a working agreement to ship tie
Yisted hazardous materizls in such tank cars. {Class P, Priority
Actton) {R-91-12)

Require, when the Research and Special Programs Administration
fssuas the final rule on HM-126F (Training for Hazaidous
Matertals), that rail carriers incorporate fnto their railroad
operating practices aspects of the final rule thal relate to
hazardous materials training. (Class 11, Priority Action} (R-91-13)
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--to the Association of Amertcan Railroads:

Assist the Research and Special Programs Adsinistration {RSPA} in
the establishment of a working group--comprising the RSPA, the
federal Railroad Adninistration, the Chemical Manufacturers
Association, the American Petroleum Institute, the Natfonal Fire
Protection Association, and your organtzation--to expeditiously
{mprove 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 hazardous materials that should be transported only in pressure
tank cars with head shield protaction 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 raiiroads and railroad systems,
cuilford Transportation, Inc., and itidsouth Rail Corporation:

Develop, tuplement, and keep current, in coordination with
comeunities adjacent to your rallroad yards and along your
hazardous materials routes, written emergency response plans and
procedures for handling reivases of hazardous materials.  Yhe
procedures should address, at a minimum, key railroad personnel and
means of contact, procedures to {dentify the hazardous materials
being transported, jdentification of resources for technical
assistance that may be needed: during the vesponse effort,
procedures for coordination of activities between railroad and
emargency responss personnel, and the conduct of disaster drills or
other appropriate methods to test emergency response plans.
{C1ass 11, Priority Action) (R-9i-18) (Supersedes R-85-53)

Establish, for employees responsible for the safe transport of
hazardous materials {such as traincrews and first-line
supervisors), methods to evaluate (a) the employee's level of
knowledge of emergency procedures, and (b) the emrloyee’'s ability
to apply such knowledge in an actua) emergency. Evaluations of
employees could be performed during affictency checks, disaster
drills, or simvlated emergencies. {Ciass I, Priority Actian)

(R-91-16)
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--to the American Short Line Railroad Association:

Encourage the regiona) and local ratlroads in your membership that
transport hazardous materials to develop, implement, and keep
current, in coordination with communities adjacent to their
raiiroad yards and along thefr hazardous materials routes, written
emergency response plans and procedures for handling releases of
hazardous materials. The procedrres should address, at a minimum,
key raiiroad personnel and means of contact, grocedures to fdentify
the hazardous materials being transported, identification of
resources for technica) assi<’ance that may be needed during the
resgonse effort, procedures for coordination of activities between
ratiroad and emergency response personne), and the conduct of
disaster drills or other appropriate methods to test emergency
agggog;g plans. {Class I[, 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 materials fsuch as
traincrews and first-line supervisors), methods to eviluate (a) the
employee’s ltevel of knowledge of ener?ency procedures, and (b) the
employea’s ability to apply such knowledge in an actual emergency.
fvaluations of employees could be performed during efficiency
chocks, 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 Administration, the Association of American
Railroads, the American Petroleum Institute, the National Fire
Protection Association, and your organization--to expeditiously
fmprove 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 I1, Priority
Action) (R-91-19)




--to the American Petroleum Institute: ...

--40 the National League of Cittes, the National Association
of Countfes, the Iniernational Assoctation f Fire Chiefs,
the International Associatfon of Chiefs of Police, and
the National Sheriffs’ Association:

Assist the Research and Special Programs Administration (RSPA)} in
the establishment of a working group--comprising the RSPA, the
Federal Rallroad Administration, the Assoclation of American
Ritlroads, the Chemical Manufacturers Association, the National
Fire Protection Assoctatien, and your organization--teo
expeditiously fmprove the packaging of the more dangerous products
{such as those that are highly flammable or toxic, or pose a threat
to health through contaminatfon of the environment) by
(a) developing a Tist of nazardous materfals that should be
transported only in pressure tank cars with head shield protection
and thermil protection (if neceded); and (b) establishing a working
agreement to ship the 1isted hazardous materials in such tank cars.
{Ctass I, Priority Action) (R-91-20) '

the National Eire Protection Assoctation:

Assist the Research and Special Programs Administration. (RSPA) in
the o:tabliishment of a working group--comprising the RSPA, the
Feaeral Railroad Administration, the Associatfon of American
Rallroads, the Chemical Manufacturers Association, the Awerican
Petroleus Institute, and your organization--to expeditiously
fmprove the packaging of the more dangerous products {such is those
that are highly ¢lameable or toxic, or pose a threat to health
through contamination of the environmeat) by (a) developing a list
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
jisted hazardous matertals in such tank cars. {Class 11, Priority
Action) (R-91-21)

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 materials 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 railvoad personnel
and wmeans of contact, procedures to identify the hazardous
waterials being transported, iddentification of vresources for
technical assistance that may be needed during the response effort,
procedures for coordination of activities between rafiroad and
emergency responsa personnel, and the conduct of disaster drills or
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other appropriate methods to test emergency —esponse plams.
(Class 11, Priority Action) (R-9i-22) {Supersedes R-88-69)

Closed

As a result of this study, the Natiopal Transportation Safety Board
classified the following recommendations as “Closed.®

B-£5-53

In coordination with conmunities adjacent to your railroad yards,
develop and implement emergency planning and response procedures
for handling releases of hazardous materials. hese procedures
should address, at a minimum, initial notificatfon procedures,
response actions for the safe handling of releases of the various
types of hazardous materials transported, fdentification of key
contact personnel, conduct of emergency drilis and exercises, and
identification of the resources to be provided and the actions to
be taken by the railroad and the community.

Status: *Closed--[Various actions as indicaied below)/Superseded®
by Safety Recomsendations R-91-15 and R-91-17

*

Unacceptable Action--No Besponse
Alton & Southern Railroad Company
Atlanta & Saint Andrews Bay Railway Company
Bangor and Aroestock Railrcad Company
Belt Railway Company of Chicago
Bessemer and Lake trie Railroid Company
Boston and Maine Corporation
Colorade and Southern Railway Compny
puluth, Missabe and Iron Range Railway Company
Florida fast Coast Rallway Company
Grand Trunk Western Ratlroad Company
Green Bay and Western Railroad Company
Kansas Cit{ Southern Railway Company {nox part of Kansas (ity
Southern Lines)

take Supertor & Ishpeming Raflroad Company

Maine Centrsl Ratlroad Company

Milwaukee Road

Kinneapolis, Northfield and Southern Railroad Company

Missouri-Kansas-Texas Raflroad Co.

Monogahela Raflway €ompan{

Horfolk and Portsmouth Belt Line Rallroad Company

Nerfolk and Western Railway Company {now part of Norfolk Southern
Corporation)

Pittsburg & Shawmul Railroad Company

Pittsburgh and Lake Erie Railroad Company

SO0 Line Railvoad Company




Southern Pacific Transportation Coepany (now part of
The Southern Pacific Lines} .
Terminal Railroad Association of St. Louis
Texas Mexican Railway Com an{

Toledo, Peorta & Western Railway Company
tUnion Pacific Railroad Company

Union Ratdroad Company

Vermont Ratlway, Iac.

€SX Transportaton, Inc.

Chica?o and North Western Transportation

Consol{dated Rail Corporation (Conrail)

Delaware and Hudson Valley Railway Co.

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

Detroft and Mackinac Railway Co.

£l?in, Joliet and Fastern Railway Co.

Niinois Central Ratlroad Company

R-85-10%

Require that all tank car shipments of hazardous materials with an
$sotu’don radfus of one-half mile or more, as recommended by the
U.S. Depariment of Transportation Imergency Response Guidebook, be
transported in tank cars equipped with hoad shield or full tank
head protection.

Status: “fLlosed--Acceptable Action/Superseded® by Safety
Recommendatfon R-91-11.

1-85-15

Notify your members who use tha U.S. Department of Transportation
Emergency Response Guidebook tor Hazardous Haterials Incidents of
the fact that parts of a rail tank car carrying liquids or gases
may be propelled unpredictable distances should it vupture
violently, that parts of cuch tank cars have been known to travel
far greater distances than the recomsended inftial evacuation
zones, and that far greater evacuation distances may be necessary
to protect against injury.

Status: "Closed--Acceptable Action.*®

o it " e
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R-85-69

Advise your membership of the hazardous materials/vrallroad accident
in New Orleans, CLouistana, on September 8, 1987, and urge your
members, in coordination with rail yard management, to develop and
impiement emergency response procadures for handling releases of
hazardous materials from railroad vehicles.

Status: "Closed--Unacceptable Actfon--Ko Response
Received/Superseded® by Safety Recommendation R-91-22. -

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

JAMES L. KOLSTAD
Chalriean

SUSAN M. COUGHLIN
Yice Chairman

JORR K. LAUBER
Member

JIN BURNETT
Member

CHRESTOPHER A. HARY
Member

Adopted: May 16, 1991

Member Burnett would classify Safety Recommendations R-85-61 amd -64 25
*Open--Unacceptable Response® because 6 years have passed without the
completion of regulatory action by the RSPA and the FRA.  Mewber Burnett
notes that Safety Recommendations R-85-61 and -64 expanded on the need to
address the protection provided for certain hazardous materials, which was
first brought to the attentfon of the DOT in Safety Recosmendation R-80-12
yssued 10 yeirs ago. Momber Burnett also would classify Safety
Recommendation R-85-105 as "Open- -Unacceptable flesponse™ because the RSPA has
taken no positive actfon in response to the recommendation; Member Burnett
believas the Safety Board should provide an alternative criteria to the
jsolation vadius of 1/2 mile as stated in the recommendation.
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APPERDIX 3 : e
VOLUHE OF HAZARDOUS NATERIALS TRANSPORTED BY RAIL, 1989

Table 7.--Top 25 hazardous materials transported
by raf), by nuaber of carloads originated, 1989

Kumber of )
¥ Rank and coreodity ¢carloads originated ‘?'

f] d
i 1 Mixed shipments 327,106 i
2 Liquified petroleum gis 175,080
3 Sodtum hydroxide 102,809 .
4  Molten sulfur 75,002 !
i §  Anhydrous ammonia 66,526 )
& Sulfuric acid 64,903 .
i 7 Chlorine 60,910 ¥ |
Y 8 Fue) o} . 39,140 S
; 9 Methyl alcoho! 31,486
: 16 Viayl chloride . 31,591 '
i 11 Phosphoric scid 31,843
12 Ammonium nitrate fertilizer 20,952
o 13 Styrene monomer, inhibited * 18,299 i
i 14 Carbon dioxide, refrigerated liquid 15,804 R
y 15 Hydrochloric acid 14,838 T
; 16 Fuel oil, dlesel 13,32} : i,
17 trude o1, petrojeum 12,580 B S
18 Gasoline : 11,726
. 19  Denatured alcohol 11,53
4 20 Hazardous substance, n.0.5.b 10,307
! 21 Phenol/carbolic dcid 7,822
22 Petroleum naphiha 7,604
0 23 Mexamethylanine dfamine solution 1,321 .
; 24 Adiptle acid 7,296 b
25  Ethylene oxide 7,216 ;

P i

v Tota), top 25 comsodities 1,175,281
A1) the harardous waterfals 8. 49
AlY hazardous smatertals 1,523,114

e 3 An inhibitor added to a commodity is & chemical cospound Lhat retards
: or stops an undesired chemical reaction.

b Not otherwise specified.
Source: Association of American Raflrouds {199%a).
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General features of a DOT-111A (top} and DOT-105 (botiom) tank car.
(Source: General American Transportation Corporation 1985.)



APPENDIX €

33900 GALLON CAPACITY - NOH IRSULATED
0OV - 1500w
TORFROPTLANE, LIOUERED FETAOLEUM GAS
AND AicHy DROUS ANMONEA BERVICE

GALIGRNG DEWCE wmvml 3 ¥ AGLE YAMVES,
% EST TURE AMOLE VALVE b X THEMMOMETER EL,

Y
7 b
87y XL CONGS

PR G -

General features of a DOT-112 tank car. Features of a
D0T-114 tank car are similar to those of the DOT-)12,
{Source: General American Transportation Corporation 1985.)
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Association of American Rellroads
Manusi of Standards and Recommended Practices
Specifications for Tank Cars

The specification of 8 tank car is the specific designation within a elass, for example
“Spec. DOT-111A100W2."

The 1+pe of a tank car designates the approving suthority such as AAR, ARA, ICC,
POT, or USG. Preferred usage is, for example, “DOT tank cars.™

A tank consists of & shell and heads together with connections weided 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 a liquid level at the inside top of
the shell at the manway opening or dome ring opening. This shell full volume {2 not te be
used when caiculating the fAlling density of the lading. A tank is “calibrated” to
sccurately messure its capacity. A tank is “gaged” to determine the quantity of liquid
toaded into it. Shell full stamping on tank char tank heads is net volume with sllowance
for tank internals.

A steb sill tank car {or 8 tank car without continuous center sill) has draft sills at
esch end of the tank instead of & continuous center sill and utilizes 1ts tank as & partof
the car structure.

A certified car is a stub sill, non-pressure, non-exterior coiled car built prior to July 1,
1674 and meeting the requirements of 1.4.5.
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.

e P
: .

1.2.3.1. DOT TANK CARS

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

Cilass DOT.103"W tank cars are insulated or uninsulated non-pressure cars with an
expsnsion dome. The expansion capacity in the dome is listed below. Class 103*W ears
bullt for specific services or requiring special fittings or materisls of construction are
designated by letters interposed for the asterisk.

Minimum
Bottom Bottom T %
Tank Outlet Washout Expansion
iNo Ltr.)  carbon sieel
carbon steel
sluminum alloy
aluminum atloy
niickel
carbon steel, clastomer lined
alloy steel
tlloy steel
alioy steel

B Wt we e e B et B
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Association of American Railroads
Manuai of Standards and Recommended Practices
Specifieations for Tank Cars

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

3 ' Class DOT-105A4. J o S***W tank cars are insulated carbon stee} pressure cary, with
a manway nozzle, designed for 1op loading and unloading: bottom outiet or washowt
prohibited. Class 1058 or J***ALW tank cars are similar except that they have alu.
minum alloy tanks. Class 105A**°F has forge welded tanks.
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
g § w» equipped with tank head puncture resistance and top-and-boliom shel!
t couplers ‘

P e

LT

Class DOT-106A°**X tanks sre uninsulated carbon steel tanks designed to be re.
moved from the car structure for Alling or empiying, and designed to a maximum stress
level In the shell.

E X = Fusion welded longitudinal tank seam and forge welded head seams
- 4 KNC = Nickel ¢lad
NC1 = Nickel—Chromlum-—1lron

Cless DOT-102A%*** tank cars are uninsulated high pressurc service cars having
several permanently mounted seamless forged and drawn steel tanks designed to a
. maximum stress level in the shell

. Cisss DOT-100A%**W 1ank cars are insulated or uninsulated carbon steel pressure ;
3 caTs. with & manway nozzle and an optiona) bottom washout designed for top loading .
and unloading.

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

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

Ciase DOT-131A**W* tank cars are insulated or uninsulated non-pressure cars o s
without an expansion dome. The expansion capacity in the tank Is two percent. Class '
DOT-HI1A***"W* tank cars bullt for specific services or requiring specisl fittings or
materigls of construction are designated by suffix letters or numerals. Class DOT-
111AY**F* have forge welded 1enks converted from Spec. TOC-105A300, 430, or 500. Suffix
lettens are:

Bottom Bottom
Tank Quilet Washout
ALW1 siuminum alloy .
ALW?2 sluminum alloy No
w1 carbon steel
w2 earbon steel No
wat earbon steel .
3 wyt carbon sieel No No
k w3 ¢arbon steel, elastomer lined No No
i ‘ ws alloy steel
: ' w7 alioy steel No No
Fl carbon steel
F2 carbon steel No

tinsulation required.

. ciile

.....
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Asrsocistion of American Raitroads
Manusl of Standards and Recommended Practices
Specifications for Tank Cars

Class DOT-112A, 1. 8, or T***W tank cars are uninsulated earbon steel pressure cars,
b  with 2 manway nozzie and without bottom connections, designed for top loading and
S Unloading. They are designed for loading of lquefied compressed gases or flammable

Hauids,

A = equipped with top-and-bottom shelf couplers

J = equipped with jacketed thermal protection, tank head punciure reaist-
ance, and top-and-bottom shelf couplers

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

k ! T = equipped with non-jacketed thermal protection system, top-and-bottom I/
E shelf couplers. and head shields ;

Note: Class 1124, J. S, nr T°** F tank cars are similar except they are forge welded
tanks converted from Class 1CC-105A.

;. Class DOT-HI****'W tank cars are vacuum insulated cars having sn inner container
and carbon steel outer shell; the insulation system is designed for a holding time. Class
DOT-113 cars are designed for specific ioading and shipping temperaiures and have
certatn materials and fittings requirements as detignated by the intermediate fetter:

A = Minus $23F (~253°C3 loading: high alloy steel inner container; special
fittings and insulation for refrigerated (cryogenke) liquid hydrogen.

B ‘ C « Minux 260F {~162°C) loading: high alloy steel inner contalner; special

: fittings for refrigerated (cryogenic) liquid natural gas, refrigerated (cryo-
geni¢) Hquid methane (DOT exemption required}, or refrigerated {eryo-
genie) liguid ethylene.

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

Class DOT-J14A, J. S or T***W tank cars ere uninsulsted carbon steel pressure cars

- with a manway nozzle and optionai 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 Aammable liquids,

A = equipped with top-snd-botiom shel couplers

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

S w equipped with head shieids and top-and-bottom shelf couplers

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

: Class DOT-1SA***W* tank cars are insulated non-pressure cars having an inner
1 contsiner and carbon steel outer shelt with optional bottom connections. Suffix letters
: are:

W1 = Steel inner container
W5 « Alloy steel inner container

LA

ALW » Aluminum inner contalner

C.IL10
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Association of American Raiiroads
Manus! of Standards and Recommended Practices
Specifications for Tank Cars

Proposed Class POT-120°**W tank cars sre insulated pressure cars desigred for
smblent temperature loading of liquefied compressed gases andlor fAammable liguids, 4{‘
Proposed Class DOT-120***ALW tank cars are similar except that they have aluminum Iy
alloy tanks.

1.23.2. AAR TANK CARS

AAR tank cars aré for non.reguisted commodity services. Most AAR tank cars have
DOT counterparts, the main specification differences being that only psartial 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 &
fusion welded tank.

Class AAR-ZOIA**W tank cars, now obsolete for new construction, are insulated or ;
uninsulated aluminum non-pressure ¢ars 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 vscuum insulated cars having an inner container and
earbon steel outer shell. They are designed for Joading of liquid argon, nitrogen or
oxygen. Spec. AAR2MW 1ank 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 contalner and carbon steel outer shell
Spec. AAR-Z05A300W tank cars are now des.gnated DOT-100A300W

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

Class AAR-Z0TA™W* tank cars are designed for 15 paig (103 kFa) minimum internal
pressure and are used for the transportation of granular eommodities that are unloaded
pneumaticaily. Suffix letters are:

W » Carbon steel fusion welded tank
ALW = Aluminum alloy fusion welded tank
We « Alioy steel fusion welded tank

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

Cisss AAR-211A*W* tank cars Are insuleted or uninsulated non.pressure cays
without an expansion dome. The numersl after “W" degignates specific outlet and
bottom connection eptions. These cars conform, with certalil exceptions, to Class DOT-
111AY*We, Suffix letter, or numersis are:

W1 = Carbon steel tany; 4% minimum expansion eapacity in tank; op-
tions] bottom outlet or washout

W8 = Aloy steel, optional bottom cutlet or botlom washout
W7 = Alloy steel, no bottom outiet or bottom washout
ALW » Aluminum alioy tank

Cil-11
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Association of American Railroads
Manual of Standards snd Recommend.d Practices
Specifications for Tunk Cars

1.2.3.3. 1CC TANK CARS

1CC tank car specifications, in general, were redesignated DGT specifications. Those
tank ears not so redesignated heve riveted or forge welded tanks. but conform in other
respects o corresponding DOT classes.

Ciass 1CC-103 and Class 1CC-104 have riveted tanks.

Spec. ICC-103 CAL has a triple-riveted aluminum tank with 17 minimum expansion
capacity dome.

Class §C-1054"** have forge welded carbon steel tanks.

Class ICC-106A*** ¢anks are identical to DOT-106A**X except they have lorge
welded longitudinaf seams. ‘

1.2.3.4. EMERGENCY USG TANK CARS

Emergency USG* tank cars are insulated or uninsulated carbon steel non-pressure
cars with 9% capacity expansion domes. They were bullt during World War [I for
transportation of petroleum products limited te eight pounds per gallon (0.959 kg L1 and
vapor pressure not exceeding 16 psin at 100F (110 kPa {abs} at 318°C 1 They became
obsolete for new construction in 965, :

C-i15-12
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APPENDIX D

BRIEFS OF THE CASES
INVESTIGATED DURING THE SAFETY STUDY

‘ XISk
Event Bate of accident
number  location of accident accident Raflroiad aumber

Claude, TX 03/04/88 FIWR8FRL1I
Punta Gorda, §L 03/10/88 ATLS8FRILI
Pasco, WA 04/08/83 CHIBRFRILZ
Jeffersonville, IN 04/26/88  ( CHISBIRTIS
Viiaington, CA 04/21/88 LAIBSFRZIO
Rocdhouse, It 05/03/88 - CRISBFRIZ0
Denver, €0 o5/u4/88 DENBAFRTI L
Geifpurt, H§ 05/01/68 ATLBAFRIIS
Sheridan, Wl 05/14,68 CHIBBFRI22
Lis Yeqas, NY 05/23/88 LAJBSFR2N2
Colymbus, OH 06/11/88 ATLEBIRIYE
Crofton, KY 06/21/88 ATLSBFRLLS
Deer Park, X 07/21/88 FIWSBFRIZ2I
Farnum, NE 07721708 DERSBERIN?
Whlte Bluff, TN v1/24/88 FIMBRFRZ Y
Altosna, 1A 01730768 DCABSMRIO6
Drbacger, ¥X 01730788 FIVOBFRI2S
Ghiopyle, PA _ 08701788 FINSAFRI26
grazorta, 1X 08/02/88 © FIVSBFRI2T
toudor-ille, OH 06/04/88 LAXBBFR215
flsbe -, HO 08/04/88 FIuRarRl2e
£iberton, GA "0B/08/88 ATLE8FRI20
fis Grove, Wi 08/10/88 CHIgaFRIZ7
Athiens, GA 08/13/88 ATLR8FRIZ)
Mesohis, T 28/18/88 ATLA8FRIZE
Jacksonvitle, FL 09/25/88 ATLBSFRIEY
Sumit, L 09/15/88. CHIBBFRIZY
Rineyviile, K¥Y 10113/38 ATLE9FRIO2
fasley, SC 10/16/88 ATLBOFRIOY
pard, 1t 10/26/88 CRIBIFRIOS
Horganra, LA 10/26/88 FINaSFRIOE
Newcastle, CA 11/02/88 LAYB9FRI02
Lyndon Station, Wi 11/04/88 CHIBSFRIGE
fangor, AL 11/19/88 ATLBOFRIGS
Lanagan, WO 11720788 CHIBHFRION
Fryitvale, TX 11725788 FINGOFRIOE
Prlmyra, WO 11729788 CHIBSFRIOS
fdison, R) 12709788 (R NYCB9FR203
Flagstaff, A2 12/14788 LAXS9FRIOS
Bonners ferry, (0 01729788 LAKS9FRZLY
Kelens, ¥ 02/02/89 OCABOMRION
Kinsas {ity, X§ Q2/02/09 CHISSFRII
Mantecs, €A 0i720789 (AZBOFRYES
Bordulac, WD 02/20/89 CHEBOFRT I
Akren, OH 02/26/89 OCABINZO04

i e 03 LB} "k P AP A b ND S
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PROVISIONS OF THE HAZARDLUS MATERIALS TRANSPORTATION
© UNISORM SAFETY ACT APPLICABLE TO RAIL SAFETY

The Hazardous Materials Transportation Uniform Safety Act {Public law
101-615, signed into law in November 1990) is a comprehensive amendment and
expansion of the Hazardous Materials Transportation Act. Hajor provisions of
the new Act that are applicable to rail safety fnclude (!2 registration of
shippers and cavriers of hazardous materials, (2) training of emergency
response personnel, (3) training of employees who handle hazardous matey als,
{4) requirements for ctudies on a hazardous materials database, (5) the rail
tank car design rrocess and criteria, and {6} requirements that certain

s cannot be transported in rail tank carc manufactured
before January 1, 1971, unless a retrofit of air brake support attachments
has been completed,  Oetails of the provisions related to the issues
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 materfals.)

e  The Act vequires the DOT Secretary to complete rulemaking
within 18 months to establish standards for training
appropriate employees in the safe loading, unloading,
handiing, and transportation of hazardous materfals; and
in the emergency preparedness for responding to
accidents or incidents imvolving the transportation of
hazardous materials.

. The Act recognizes that the risks posed by the
transportation of hazardous materials requires a
well-trained network of local and State emergency
response persornel.

. The Act requires the DOT Secretary to complete in 1 year
a rattroad tank car study that evaluates the design
process and criterfa for tank cars, including whether
head shields should be fnstalled on all tank car tanks

that carry hazardous materizls.

Preceding page blank
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o ST FEDERAL RULEMAKING AND SAFETY BOARD COMMENTS
v . RELATED TO DOCKET HM-181

The final rule issued by the RSPA on December 21, 1990 (55 FR 52402-

; : §2728), which becomes effective on Octoovr 1, 1991, is a revisfon of the
R : Hazardous Materfals Regulitions (49 CFR Parts 171-179), According to the
E RSPA, Docket HH-1B] was initiated to streamline and to improve the packaging
standards for hazardous materials. The RSPA ldentified five reasons for

revising the packaging standards: (1) to simplify and reduce the volume of

hazardous materials regulations; {(2) to enhance safety through better

classification and packaging; (3) to promote flexibility and technological

fnnovation in packaging; {4) to reduce the need for exemptions in the

. Hazardous Materials Regulations; and (5) to facilitate international
"4 commerce,

farlier in the rulemaking process fur Docket HM-18), the RSPA fssued a
Notice of Proposed Rulemaking (NPRM). In comments responding to the NPRM,
the Safety Board expressed concerns related 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.)
3 - Before fssuing the final rule for Docket HM-181, the RSPA and FRA shifted
R portions of the content from Docket HM-181 to Docket HM-175A, which addresses
2o - tank head and thermal protection, safety release valves, tank closures, and
*grandfathering.” (Docket HM-175A s dfscussed in appendix G6.)
Consequently, the pertions on which the Safety Board provided comments weve
{ncorporated .~to Docket HM-175A. 1he final rule for Docket HM-175A has not
yet been t#ss.ed; therefore, the Safety Board does not know if fts concerns
related to packaging will be addressed.

/ Preceding page blank
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«_w\% National Transportation Safety Board

Washington, D.C. 20684

*o,,,;;é Harch 1, 1988

Dogkets Branch _

Research and Special Programs
Administration

U.S. Department of Transportation

400 Seventh Street SW

Washingion, D.C. 20850

Dear Sir:

The Ssfety Board has reviewed your Notice of Proposed Rulemsking {NPRM),
sperio:mance-Oriented Packaging Standardy; Miscellanesus Proposals.” Docket No, HM-
181, which was published at 52 PR 16482 on May §, 1937, and the revised NPRM which
w1s published a1 $2 PR £2773 on November &, 1387. We support the objectives stated In
this rulemaking, thet is, 16 simplify the hazardous materialt reguistions, to reduce the
volume of reguistions, to promote fiexibiiity and technologicsl advances In_packeging,
1o promote safety through betler peckeging, to reduce the need for exemptions, snd to
facilitate internationsd commerce.,

Although 1l has taken 5 years for the RSPA to progress this rulemaking to an NPRM,
we are plessed that the RSPA has teken sction to !mprove the hazerd classificstion
system through quantitative definitions and to establish performance-oriented nonbulk
packaging criteris. We note that the proposal still contsing some inconsistent packaging
tequirements in the proposed reguistions and that it falls to sdequately address the
advance notice of proposed rulemaking (ANPRM) comments on nonbulk pacikage
performance tests Involving differences in the United States and Europesn
transportation environments,

‘The Safely Board ais~ notes 1nst severii previously prohibited polsonous gases, &.g.,
phosgene, ge:mane, and cysnogen chlotice, wiil be prrmitted 10 be transpories in bulk
aantainers; yet, no justification hat been offered for this change. ¥e do not believe
that previously prohibited zases should be transported In bulk containers uniess 1ests and
safely analyses document that this chenge will not vnreasonsbly affect public safety.
Nevertheless, the Board beiieves the NPRM coatains significant improvements {or the
transporiation of hatardous meteridls, Beiow wre specific comments which we belleve
will help, o further the stated objectives of this rulemsking.

Hazard Clessification

On numerous oceasions, the Safely Bowrd has expressed concern sbout the
deficiencies in the Department of Transportation (DOT} hezard identiflcation and
classifieation system. We have urged the DOT to fully identify the hazards posed to life
and health by each materinl during normal transportation and emergencies,
Additionslly, the Safety Board hes recommended speeilic improvements in this system.
{See Safety Recommendstions R-12-44, I-76-3, 1-81-1, 1-$1-15, and 1-81-16.} The
Safety Board continues 10 belleve that improved knowledge about the type snd extent of
hazards posed by materisls is necessary for making correct regulatory and design
decisions aboul the level of protection containers should be required to provide during
tzansportation. Additionally, this more comprehensive information should influence

-
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public safety protection measures {mplemented when such materials are released during
transportstion. Therefore, we support RSPA’s sctions In the NPRM 1o provide
quantitative delinitions for ail classes of hazardous materlais and to make those
definitions sonsistent with the recommendations prescribed by the United Nations (UN).
We belleve the proposed definitions will result in en Improved snd more uniform sysiem
for identitying the hazerd characterisifes of naterials in transportation.

Facard Communication

Many transported materials exhidit multiple hatards; howaver, the proposed
reguintions do not sdequataly address subsidlary hazands. Subsidiary hazards should be
identified In the hszardous materisls tadble (Section 112.101), on shipping papers {as
required in Caneda), and on vehicles. For example, aceording 1o the precedence of the
hazard table i Section 173,28, o matarial that requires a packaging group } container
becsuse of its toxielty by inhalatlon and becavst of i3 flammability (class 3} would be
claxsitled o8 n polsonous material. This elaselileation results in only the polsshous
chsractetistics of the material belng identified. The: potentinlly equally important
informstion on i1s flammabllity eharacteristies will not be disclosed on shipping papers
or placards.

Also, the Sefety Board Is concerned thal the proposed use of hazerd class or division
numbers and identification numbers on shipping papers, labels, and plecards a2 the
required mesas of |0entifying materinls and their hazards does not elfectively convey
sulfielent warning information 1o the general pubiic. The Safety Board belleves that the
DOT must requite all shipping papers, iabels, and placards to identily in plain language
the hazards of the materia) for domestic shipments. Any sdditional information, such as
alass or division numbers and Identification numbers, should supplemant rather then
replace text 1¢ Identily the hazascs.

Piest, aumbers require persons to be familiar with the *onde,” o¢ to have references
readily available 1o explain their meening. Secondly, aumbers can be aonfusing when
cargo nsmes sre complicsted and contain numbers themselves. Por example, the cargo
3,3,6.5.9,9-Hexamethyl-1,1,2,4,8-terracyclononane Is a proper DOT snipping name with
identification number UN2167, Under current requirements, the hazard class described
oh the shippirg papers is "Organic Peroxide.” Under the proposed requirements, the
hazard class would be described as *5.2.* During an emergeney, such a multitude of

aumbers mey easily eesult in conluslon for emergensy responders, who [ace very
stressful situations and necd very clear informallon.

A priority objective of this rulemaking should be 10 verify thal the hazard warning
system is capable of alerting the gereral public and emergency responders to the
hazards of eteh meterial transported. The Safety Board has previcusiy pointed out in
recommendstions 1o the DOT, an¢ the DOT has agreed, that the context of the hazard
warning Information systers shovld be readily inelligible 10 all concerned, especially to
those individusls having emergency action responsibilities. We also have called upon the
DOT to earefully review its hazard wazning system 10 insure that warnings of impending
danger and advice are given in an undersiandable manner to the genera) publie. Since
1968, the Safety Boerd has mace severa) sdditions! recommendations econcerning
modiflcation of the haza?é wazning system, and the DOT ras implemented appropriste
changes. Congequently, the Safety Board ls not convinced that the present waening
system should be abandoned.
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The Salety Board recogrizes that the use of numbers [y appropriste lor international
shipments where 8 CArg0 My pass through several countries, cach with & different
Ianguage. However, this sliuation does aot exist for domestie shipments. Therefore,
the DOT should require the use of the typt of warning system which Is capable of
alerting the majority of those affected by the transport of hazardous materials. Hazard
warning and matertal Kentification are most easlly communicated with words rather
than numbers. The Safety Board does not believe that the proposed numeric system
accomplishes this objective.

Another aoncern Is the DOT's crestion of & numeric code, *10,* ia eolumn 7 of the
hazardous maletials table to identlfy when packeges containing specific hatardous
materiels must be marked YINHALATION HAZARD." Rather than cleariy stating that
the package must be marked *INHALATION HAZARD," the code "19* gpecial provision
states that bulk and nonbutk peekagings shall be marked in sccordence with Subpart D of
Part 172, Subpart D of Part 112 then references requirements in Section 172213, thus
making 1t necessary {ot the user of these regulations to plece together sevelal

_ provisions to determine that a package must be marked INHALATION HAZARD.® The
DOT has the capability to identify those materials in its hszardous materfals (able
which meet the criteria estsbiished for Identifying materials that pose toxle Inhilation
hagards. Therefare, 10 make complisnce with its regulstions easlez, the Salety Board
encrurages the DOT 1o identify those materinls listed In its hazardous materlals table
that must be marked "INHALATION HAZARD" and then to identify those miuterinls by
piscing the code *10" In column ¥ on the same line &9 the listed materinl.

The proposed changes would require that if & materiad Is deserited by a "not
otherwlss spect'ed™ (n.o.s.) entry In the 172.101 table, the technlesd name of the
material shall be entered in parentheses Immedistely following the proper shipping
name. H the materlal is & mixture of iwo or more hazardous materials, the DOT,
without Justification, has proposed that the names of only the two somponents most
predominately contelbuting to the hazarc(s} of the mixture shali be entered In
pazentheses.» The Safety Boan® believes that 3]l components of En hos. entry which
contribute 10 the hazards) of the mixture shovid be entered o the shipping paper and
sees no Justification, bastd on safety, to iimiting the entry 10 L'wd components.

The need for complete information on the materials contained in waste shipments
was Hlustrated dy sn sccidert on March €, 1984, in Orange County, Fiorlds, which
involved o cargo tank of mized hszardous wasie acids sesceided w8 waste acid liguld,
n.o.5. Twelve persons who came In contact with the vapors were injured, four seriousiy.
Based on Its Investigation of the accident, the Safely Board recommended that the

RS?A:

{-85-10

Determine the adequacy of general shippiig names o shipping papers for
hazardous wastes and the aeed for sdditlonal information, sueh as
technical snd chemicsl group Dames, 1o Heller Inform #inergency response
personnel adout the composition and hazard of the material being shipped.

The. Safely Board concluded that contributing to the accident was & "lack of
information available 1o emergency respense personnel from shipping papers, the
shipper, and the earrier sbout the composition and hazards of the waste materlal,® The
Safety Board urges he RSPA to accomplish the safety objectives of Safetry
Recommendation i-85-10 in the final regaintions. :
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Packaging Requirements

Performance Siandards —~While the Safety Bosrd supports and has previoualy urged
the DOT to deveiop performance-oriented packaging standards, it s exsential that any
ineressed flexibility in the design for packagingy be gecompanied by Increased
resporaidlitty fot proving the sdequacy of » packsging. Such proofl must include, 83 3
minlmum, packeging tests thet demonsirate that sceeptable levels of safety
performance will be experienced during conditions normally Ineldent to transportation,
ineluding conditions experienced during sceldents. The proposed general requirements .
for tasting nonspecitication packagings (€9 CFR 178.801) state that the test procedures '
presoribed are intended to snsure thet packages costsining hazardous materials can
withstand norma) condhilons of Lranspottation; yet, 11 ¢ proposed tesls are insufficient
tor demonstraling how packages will perform when subjectied to stresses n the sctusl
transportation environment, e, extended periods of vibestion, adrasion, puncture,
extreme tempersture, and sccident conditions.

Some of the proposed test scoepiinte eriteria prescribed for petformarce-oriented’
nonbuik packages actually are lass severe than the sccepianze criterle presently
required lor speeification packages. This rulemaking falls 10 justify or 1o otherwise
demonstrate the adequacy of the proposed test reguirements {for providing an .
sppropriate margin of safety. For example, when phosphorie acid is transported In » 1
drum under current reguiations, the drom must pass 8 leakproofness test at 15 paig. .
Under the proposal, however, thit same malerisl may be shipped in & drum thet passes & i
leakproofness test at only 2.9 psig. The ef{eet of this reduction on transportation salety i
is not defined. On the other hanc, some proposed tests, such a1 the hydrostatie and drop bt
tests, have incorporated Improved testing procedures by requiting in the preseribed tes! g -
procedures consideretion of the: physies) characteristics of hazardous materials, such as
vapor pressutt and specific gravity. Those ehanges should heip to detter determine if
specific packages will properly retain gangeidus materials.  Neveirtheless, we afe
concerned that an appropriate ssfety aralysis has nol been petformed to demonsizate
that the proposed package performarce tests and scceplance oritetin will achleve

scceptadle leveis of safety.

While the proposed package performance test standards generally follow the UN-
recommended performance test standards e rulemaking does not adequately address
the televaney of the UN-recommended tests to the ULS. transporiation environment.
Tre NPRM notes 1hat & pumber of comments in the ANPRM questioned the spplicabllity
of UN standards In the United States. The tzstsportation enviconment conditions in the
United States ¢an vary significantly from conditions in Europe, &.g. 50 or more hours of
continvous package vibration is not unusua! in the United States. wheress such
continyous vibration would be unlikely in Burope. Purthermore, \he NPRM notes that a
number of comments In the ANPRY belleve that vibeatlon places abrasion and Iatigue
stresses on packages. Therefore, s package may prove to be unsatisfaclory In spite of
{14 aditity to survive s Grop test. As & resull of those concerns expressed in the
ANPRM, the NPRM contgins 2 toquitement In Section 173,245 thatl esch nonbulk
package be gaonbie of withstanding & vibeation test. However, the proposed vibeation
test is for s period of only 1 hour, and the propesed regulation does Aot expileitly
require that the vibralion test preserided In sppendix C e perlormed. Additionally, no
other tests have been sdded to address abrasion, fatigue, or puncture siresied
experienced In the U.5. transporistion eavironment. Therefore, the Salety Board does
nol beileve that 1he tests, &3 now proposed, sdequately sddress the comments to the
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ANPRM on the sultabiiity snd acceptidllity of the UN performance test standards when
applied to the transportation environment In the United States os compared Lo Burope, -

During & public hearing held November 11-18, 1581, severa) panticipants again
Guestioned the suitability and adequacy of the proposed test standards for evaluating the
sale performance of psekagings for the U.S. transportation environment. The ehalrman
of the boasd of directors of the Nationad Barrel and Drum Association (NABADA)J, »
trade assoclation representing the contalner reconditioning Industzy, ezpressed the
following concernss

The vibestion test is too inadequate 1o have any relevance 10 steel drums

snd the resd transportation environmenty hydrostatic pressure test

requirements will often be lower than current requirements; and, feak test

pressures are proposed 1o be reduced by more than T0 percent for new

goaulnen in Packaging Group 1 and more than $3 percent for Packaging
roup L,

Five years ago, when commenting on the ANPRM, the association urged
the "immediate inltiation of comprehensive technical research 1o correlate
performance standards with actus! conditlons encountersd in U.S.
teansportation . . . unfortunstely nothing was done. Technically, NABADA
It in no poaltion to suggest what additiona) performance tesis mighy be
developed 10 mssure greater container strengih to resist puncture,
. abrasion, and real transportation videation {not 1 hour, but 30, 46, or even
50 hours).* gtk akivi .

The Genetal Counsel to the Conlerence on Safe Transportation of Herandous
Artieles, Inc., expressed the following concerns:

In larger packaging, . . . particuisrly SS5-gelion drums, the UN
recommendations appear 10 be Inadequate. A peckaging which meets the
UN performance tests slone will not function dependably In resl
trangportation, especially on the extensive Amerlean highway and rail
systems,  Many drums used todsy in Eurcpé are satisiactory, dut it is
unclear to what extent {if at ail} the Buropean community has
implemented pure UN standards and phased out other speelfications. It
slso Is unciesr to what exient existing Europeen quality fesults from
supplements) requirements Imposed by governmental testing sgencles,
above and beyond basic UN erlteria.

wWhile al) the rigld detsil of today's specifications mey nrot be necessery,
untl there is development of a peclormance standard that truly measures
the transportation stretgth of & packaging, some elemenis of today's
deslgn standards should be retained. Minimum sttength and thickness of
materials of constriction are among Lthese elements,

The Safety Bosrd also questions the prscticality of proposed specific package
minimum thickness requitements for reuse peckages while no minimum thickness
tequirements re proposed for most of those same new packages. Befors any package,
naw or used, Is permitied to be used 10 tranaport any hazardous materlal, it first should
be demonsteated that the psckege will pass 8l packaging performance tests. The Safety
Board belleves it Is important thet these matters be evalusted hefore nonbdulk,




APPENDIX ¥

parformance-oriented packaging requirements are permitied 1o replace specifie
packaging standards. :

;F‘MMW““‘ proposed regulations will permit, without further
qualification, the transportation of hazardous wastes in used packeges even though they
may 0ol be considered revsable (of nofwaste hazardous matetials. Sestion 113,13(¢)
states thst *A packaging which 13 non-reutable according to the specifiestion
cequiraments of Past 178 of this subchapter or 1o 173,38 of this Part mey De revsed for
the shipment of hazardous waste 1o designated fasllities® if the "packege Is ot offered
for transportation tess than 34 hours after 1t 13 finally clcsed {or transportation, and
sach package is inspected for leaxsge and 1s found to be free from leaks Immedistely
prier 1o being offered for transportation® The Safety Board belleves that packsge
saleguard requirements should not depend on whether & materlal b intended for
commercial use or waste disposal. Rather, the transporiation safety requirements of &
rasterinl should depend on Jts hazard charecteristies during transportation. Costalners
that are 100 thin o otherwise would fail 1o pass reuse performance requitements tor
shipments of hazardous materials aiso shovid de prohidited for wastes whith possess
equivalent or worse hazard characteristion. In 1985, In the supplementisry information
to Docket HM-183, the RSPA scknowledged "that there it no significant difference in
the risks associated with the transportation of hezsrdous wastes and other types of
hazardous materiais.® The Safety Board agrees Lhat many wasied pose ne Jeas of a
hzaré then pure materisls.  However, scme waste solutions, such ss mixtures of
hydrochloric scld snd nitrie acid, result in & more reactive solution than the individual
pure materials. Consequently, we belitve that packagings for waste materisls st least
shoutd meet the same landards of performance 2s that required for other hazardous

materials.

Bulk Packaging,~While the proposed hazard classification snd identification system
wil} grovp meterials with like hazard characteristies more uniformly, bulk packeging
safery requirements (for highwsy cargo tanks and il tank cars) are sometimes
Inconsistent between commodities within the same hazard classifiestion group with no
spparent justification, Pot ¢xample, the Sefety Board identified 14 polsonous guses (3.3)
{inciuding chioropierin and methyl chioride mixtures, methyl dromine, and nitrle oxide)
which require packaging group | nonbulk psekagirgs and which may be transported in
c&rgo tanks under the current regulstions. We also idemtified 11 other poisoncus giases
which requite packaging grovp | porbulk packagings but which may ot be rarsported In
bulk highwey carge tanks unless specifically approved by the Director, Office of
Hazardous Materials Transportation (OHMT). Those materials include arsine, hydrogen
selenide snhydrous, snd nitrogen dioxide, liquefied, Additionally, we identified four
poisonous gases which may be shipped In less stringent packaging grovp Il nonbulk
packagings but are pronibited from being trsnsported In dlk highway cargod tanks under
the proposed reguistions. These include boron trifluoride, cot) gas, nitrosyl chioride,
and tetraethyl dithiopyrophosphate and gases In soluticn of with gas mixtures LC 60 ¢

206 pom.

tne Sslety Board also has found inconsistent pequirements for bulk shipments of
hazardous materisls in tank cers which would result In & reduced level of safety.
Section 173.314(D)E} provides grandfather protection for tenk cars bullt before
December 38, 1371, 1hat are used to transport fiammable gases (2.1}, Such tank cars
would sot be required 16 have heat-resistant gaskets for manway covers snd mounting
for fittings. Toe proposed regulstion would require that tank ears manufsstured after
Decembet 30, 1971, have gaskets made of hest-resistant materials spproved by the
Assoclation of Amerlean Rallways (AAR) Tank Car Committee; yet, the AAR has not
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developed standards for gasket materials. Addltionally, there are still exceptions to the
reguistions that perm!it tank cars with & capacity of 18,500 or Jess gallons to be used for
transporting flammable ges when those tank ears do not provide squal levels of
protestion required for farger cars, L.¢, head shields and thermal insulation. As yet, the
DOT has not provided any juntification for this exception. The Safety Board belleves
that it 1s time to stop permitting tank cars that fall to meet current minimum safely
requirements to be used o transport dengerous materials under seeandfather clavses.”
As & minimum, the DOT should estabiish & specific date by which all tank cars would
have 1o comply with the new requirements.

While the DOT Is sttempting In its rulemaking to strengthen the packaging
requirements for liquids and guses which pose togic-by-inhalstion hazards, the Safety

- Board s concerned that the use of J-type tank ears, which sre equipped with large

volume pressure reiief valves, may not be sppropriste for transporting toxle materials
since these materialy should not be relensed to the atmosphere. FPurthermore, the
requirements for using J-type (tanks equipped with proteciion against hesd puncture and
thermal exposure) or S-type (1anks equipped with protection sgainst head puncture only)
tank cars seem to be arbitrary a3 materials with equivalent hazards sometimes are
assigned to J-type tank cars and sometimes to $-type tank cars.

Aboul 30 malerials previously prohibited from being teansported In bulk, such as
phosgens, now are permitted. However, all such previously prohibited materials are fiot
proposed to be transported In peckagings that provide the greatest protection during
transporistion sccidents. Belore these materials sre permitted 1o be transposied in
bulk, the DOT must demonstrate that sll proposed packagings will be constructed o
minimize the risk of any release during trensporistion, Including the aiimination of
exceptions which permit hazardous materials 1o be transported In packagings that do not
meet all safety requirements. Any materlals delieved 1o pose & risk so great thet no
release from prckagings during transportation eouid de considered acceplable,
especially in bulk guantities, should be subject to tigorous performance tests that
demonsirate the integrity of the container through severe accident conditions. such a3
tests currently performed on some radionctive materials packagings.

This rulemaking proposal does not nddress the need of requiring the use of tank ears
protected dy hesd shleids and thermal insulstion for transporting all materialy with sn
isolatlon radius of 1/2 mile or more 83 specified in the DOT's Emergency Response
Guldebook. (See Safety Recommendation R-$5-105) Any materisl, when packaged In
tail tank oars. which Is so hezardous as 1o wartant farge public evacustions during -
emergencies also should warrant protection from relesse or violent rupture of fts
container. The Sefety Board urges the RSPA to incotporate requirements into the finad
rule appropriste to sceomplish this safety objective,

in summary, the Safety Board believes that this proposai, on the whole, I3 8
substantial Improvement and, thezefore, we support adoption of most of the propoted
changes, However, the proposal containg ceriain deficiencies which the Safely Board
belleves o.ust be rectifies before all aspects of the proposed fule are made tinal. We
beileve that the following coerective actions ean be taken without causing any
appreciable deley in the Implementation sehadvier

[dentify In the hazardous materials table and require the identification o
shipping pepers snd on transportation vehicles the known subsidiary

hazards of materials transported.
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Maintain for domestle shipments the prasantly required hazard warning
information on shipping papers, labels, and placands for communieating, In
plain language, the hazards posed by materials, The U.N. hazard class
number also eould be used, but it should not replace the present hazard
warning system.

Use proposed code *H0* in the haiardous materials table o & positive
mesns for denoting materials which must be wmarked *INHALATION

HAZARDS

* Require that all eomponents of ¢ waste or mized msterisl whieh
coniribute 10 the hazards of the material be entered on the shipping paper. ..

Require that packsging standards for waste materisls meet the same
standards as nonwaste materials which pose equivalent hagards.

Bstablish & specific date by which the *grandfather clsuses™ no longer
permit Mazardous materials 1o be transported In railroad vank cars thet do
not meet present salety requirements.

Require that rallroad tank cars uzed to transport materials with o DoT
Emergency Response Guldebook recommended evacustion radlus of 1/2
mhle of more be equipped with head shield protection sod, &3 applicable,
with thermal insulation,

Establish or adopt an existing performance standard for hest-resistant
gaskets that are required for tank ¢a® manway covers and for mountings
for titting.

Dased on an evalusibon of the product charscteristies of liquids and gases
whieh pose toxic-by-inhaistion hazerds, modily the proposed tank &ar
packaging assignments to require the use of sppropriate tapk car hesd
punciure and thermal protection for meterisls that pose squivalent
hazards.

The Sefely Board recognizes that ihe following Improvements, celied for In s
comments sbove, will require additional nudy and/or research and thus cannot be done

expeditiouslys

Conduct tests and perform appropriste safety anslyses o determing
whether the proposed nonbuik, performance packeging standerds provide
sdaquate protection againn vibeation, sbrasion, puncturs, extreme
tempersture, and accident conditions for the U.S. transportstion
environment,

Conduct teats snd perform appropriste safely analyses to identify the risks.
posed and Vo demonsirate the coften.ment cepability of paeh’lnn
proposed for transporting materills previcusly prohibited from
transportation in bulk.

For the two above instances, the Sefety Board belleves that the RSPA should procesd
with 2 Maa! rule which leaves the prasent requirements in place in leu of the relaxed
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standasds contained In the proposal. At a later date, when the RSPA has completed the
neseraary testing and has anaiyzed the resulls, & sipplementary rulemaking based on ita
tindings then could be lasued, In the interlm, this more conservative approsch will
provide greater protection for the publle.

The Safety Board sppreciates the soportuplty to make these comments and urges
RSPA to move expeditioualy on thls ruleniaking.

Respectiully yours,
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FEDERAL RULENAKIHG AND SAFETY BOARD COMMENTS
RELATED TO DOCKET HM-175A

An advance NPRM (ANPRM), *Specifications for Tank Car Tanks," was issued
on May 15, 1990 (55 FR 20242-20245). According to the RSPA, this rulemaking
action {Docket HM-175A) was jnitiated (1) to require thermal protection or
nead protection, or both, on new and existing tank car tanks that are
constructed of aluminum or nickel, or that are used to transport certain
nazarious materials; (2) to disallow the use of the half-head shield as an
option to meet head protection requirements; {3) to prohibit %ne use of tank
car tanks that have a manway cover Yocated below the ligquid level of the
product being transported; (4) to disallow the use of so-called non-pressure
tank car tanks to tranmsport materials that are poisonous by fnhalation;
(5) to increase the start-to-discharge pressure setting on certain tank car
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 builit tank car tanks.

B The Safety Board’s comments responding to the ANPRM identified the
needs 1isted below. (The full text of the Safety Board’s comments, dated
' August 21, 1990, s presented on the following pages.)

The RSPA should expedite fimal 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 actds, chiorine, oxidizers, and other materials
that are extremely reactive,

The RSPA should not permit tank cars that fail to meet
current asinimum safety requirements to bhe used to
transport dangerous materials under “grandfather

clauses.”

The RSPA should prohibit the transportation of hazardous
materials within the United States in any tank cars with
bottom manway openings.

The RSPA should develop and implement, with the
assistance of the FRA, regulations to address the
{ntegrity of closure fittings, including, at 3 mininuam,
requirements for torque settings. and gasket
specifications that would ensure that ¥iguid and vapor-
tight seals are attained when the fittings are mounted

AN Y -&W&?»&.ﬁi‘
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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 material being transported.

The RSPA received comments from about 25 other organizations and
individuals by the closing date of the coment period (August 21, 1990). The
agency s now reviewing all comments before issuing the NPRM, which is
expected to occur in the summer 1991,
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National Transportation Safety Board

CANEA,
g "«"*4"' N
i&/? Wathington; 0.C. 20554 .
Vorye® hugust 21, 199

OHica of the Chauman

Dockets Branch
Research and Special Prograss Adadnistration

.S, Department of Transportation
400 Seventh Street S.M.
¥ashington, D.C, 20590

Dear Sir: _
The Nattonal Transportation safety Board has reviewed the Advanced
Notice of Proposed Rulemaking (ANPRM) *Specifications for .Tank Car Tanks,®
Docket Ho. HM-175A, Notice No. 90-8, which was published by the Research and
Adatnistration (RSPA) of the U.S. Department of

Special  Programs
Transportation (00T} at 55 R 20242 on May 15, 1950. The Safety Board offers
the comments below for your consi_deration. ‘

Tank Head and Thermal protection

Yate 1960s, the Safety Bosrd has  conducted nuRerous
f accidents in which tank cars sustained head-end punctures,
leading to a release of the hazardous paterials being transrorted. As 2
result of its {nvestigations, the Safety Boird has repealed recommended
that full head shields and thermal protection be required for tank cars

transporting high risk hazardous materials. _
sccidents and the Safety Board’s recomaendations,

In response to these
RSPA fssued regulations between Septesber 1977 and January 1984 that

required:
1. Head shield and therma) rotection on existing and newly bullt DOT
specification 112 and 114 tank cars transporting flammable gases (1977}
2. Head shield protection on existing and newly built DOT specification
112 and 114 tank cars transport ing anhydrous amonia (1977}

) new and existing specification

Since the
{nvestigations ©

3. Vertica) restraind couplers on il
112 and 114 tank cars (19771)s

restraint coupliers On existing 3nd newly builit

. Yertical
all other DOT speciffcation tank cars

sgecmcmon 105 tank cars and
(1981}

5. Tank head puncture resistance systems on specification 105 tank cars
pulit after August 31, 1981, and used to transport flanmable gases,
anhydrous asmonia, and ethylene oxide (1981): and
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6. Llower tank head protection on speciffcation 105 tank cars Budlt. ... ...
before September 1, 1981, and that had a capacity exceeding 18,500
i:!;:?s and were used to transport a flammable gas or ethylene oxide

984},

. Since 1984, RSPA has not broadened the requirements for head shield
: protection despite the fssuance of additional recommendations and the
occurrence of additiona) accidents in which tank cars transporting hazardoys »
materfals sustained head-end punctures. For example, on March 12, 1980, the
Safety Board fssued Safety Recommendation R-80-32, which recommended that DOT
examine spectalty products {such as high strea?th acids, <¢hlorine, and
oxidizers), and class A pofsons that were being shipped in specification }11
tank cars to determine #f the toxicity hazard was sufficient to Justify head >
shields and thermal protection. The Safety Board Is a)so concerned with the )
transportation of materfals that are toxic by inhalation. Because these
matarials should not be released to the atmosphers, they should be afforded
the protection provided by full head shields and thermal protection when
transported in ratl tank cars. o

At & result of fts investigation of the head-end puncture of an luminum
DOT specification F11A tank car and the release of fuaing nitric acid in
penver, Colorade, on Apri) 3, 1383, the Sifety 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 3 result of this
accident, the Safety Board fissued Safety Recosmendation R-85-61, which, in
part, called upon RSPA to reguire the installation of head shields on DOT
spectfication aluminum tank cars to protect them from punctures.

= o

On February 23, 1985, eight tank cars that were transporting
cyclohexane, 3 flammable liquid, derafled in Jackson, South Carolina. The
heads of five of the eight tank cirs were punctured, permitting the release
and fgnitior of the cyclohexane. The tank cars were equipped with vertical.
restrainl couplers but were not equipped with head shields. The Safety Boird
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, Wontana, Freeland, Kichigan, and Akrom,
Ohto, a)) fnvolved tank cars that sustained fmpacts on the tank heads. On
.8 february 2, 1939, a run-awdy freight train collided with yard Yocomotives in

g Helena, Montana, As a result of the collision, @ DOT specification 11JA dua)
- compartment tank car transporting acetone ard 1sorro Y alcohol was punctured
in the tank head resuiting S the release of 12,000 gallons of isopropyl
alcoho). The tank car was not equipped with head shields. The Safely Board
concluded ghat the puncture would not have occurred if the tank car had bdeen
50 equipped.

On July 22, 1983, a derailment in Freeland, Kichigan, resulted in head-
end punctures to a DOT specification 1OSA tank car transporting
trisethychlorosilane and 2 DOT specification I1IA tank car transporting
petroleum paphtha. A third tank car, 2 001 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 ¢ars were equi;;;;ed with heid
shields nor were they required to be so equipped for the products carried,

On february 26, 1989, twenty-one Cars derailed $n Akron, Ohio, including
* ' 7 D01 specification 112J tank cars and 2 DOT specification 10SJ tank cars
: transporting butane. AN of these tank cars were cquipped with head shields

i ‘ and thersmal protection, sditionally, al} 9 tank cars were equipped with

" shelf couplers, and sooe chelf couplers broke during the deratinent. Severa)

of these tanks then sustained, withou® failure, severe strikes to thair heads

with some strikes inflicted in the upper portion of the tank heads. HNone of

these tanks were punctured.

The Safety Board believes that the accident data from the past twenly
years ciezr%i demonstrate the vulnerability of tank car heads to puncture
during derailments even, at times, when equipped with shelf-type couplers.
The effectiveness of head shields and thersmal protection has been equally
demonstrated in accidenls irvolving taak cars that were so equipped. The
affectiveness of heid shields has also been recognized by rall carriers,
~hemical companies, and fndustry associations. Further, RSPA his
acknowledged ia the ANPRH that the Uninn racific Railroad recormended, on
behslf of three cheatcal companies and four other rat} carriers, that
existing tank cirs be relrofitted with full head shield protection. Also,
the Chiorine Institute has publicly acknowledged that head shields should be
R jnstalled on existing tank cars that transport chlorine (even though these
SR tank cars usually have capacities less than 18,500 gallons).

R In addition, a recently completed study sponsored by the Rattway
N Progress Institute ind the Assoctation of American Raflreads entitied
. *Analysis of Tank Cars Damaged in Accldents, 1965 through 1986* concluded
S that  the inclusion of shelf couplers and head shietds reduyced the
Ty probability of a head puncture on DOT specification 112 and 114 by 81 \
¥ percent, The study 31so noted that 18 percent of the hesd punciures on 108
specification 112, 14, and 105 tank cars during this period were in the x
upper half of the tank head. A second similarly sponsored study entitled
*Railroad Tank Car Safety Assesswent concluded that thermal shields, head
shields, and shelf couplers are *clearly associated with reduced spillage of

hazardous materials in recent years.®

As 1 result of its investigation of the colliston and deraiiment in
Helena, Montana, the Safety Boar fssued Recommendation R-89-80 to the [y 1}

“3 to:

Evsluate present safety standards for tank cars transporting
hazardous materfals by using safety analysss methods to identify
the unacceptable Yevels of risk and the degree of risk from the
release of 3 hazardous material, ané then wodify existin
regulations to achieve an acceptable level of safety for eac

product/tank car cosdination.

The Safety Board recogniies that the detenimﬂon of the risks
associated with vartous paterials, the risks acceptable to the pudblic, and
the criterfa for the packaging required to transport hazardous mternis st

te Al
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acceptable risk levels will take more Lhan a few wonths to cosplete. When
RSPA completes this long term project of using safety analyses to evaluate
the risk Jevel of al) products and the protection needed to Tower those risks
to an acceptadie level, additional products will Vikely be identified that
peed the added protection of head shields and thermal protection. However
the Safety Soard believes that the need for head shield and themgi
Krotecuon for the transportation of certain products in certain containers
3s atready been well established. Therefore, the Safety Board urges the
RSPA to move expeditiously to fssue and ipplement finmal rules that would
require full head shields and thermal protection for:

1. all DOT specification 105 tank cars with 3 capacity of 18,500
gallons or less and used to transport flamsable gases, ethylene oxide,
or other products that now require head shield ané thermal protection
when shipped in 105 tank cars exceeding 18,500 gallons; and

4. all tank cars transporting class A poisons, materials that are toxic
by inhalation, and spectalty products suth as high strength aclds,
chlorine, oxidizers, and uther extromely reactive matertals,

grandfathering Provisions

In its Yetter of March 1, 1988, commenting on the Hotice of Proposed
Rulemaking (NPRM) ~under docket HN-18], “Performince-Oriented Packaging
Standards; Miscellaneous Proposals,” the Safety Board  found that some
praposed requirements for butk shipments of hazardous matertals in tank cars
were inconssstent and could result in a reduced level of safety. For
example, proposed section 173.314(b}(6) would have provided a grandfather
exemption for tank cirs built before December 30, 1971, that were to be used
to transport flammable gases. Such tank cars would nct have been reguired to
have heat resistant gaskets for wanway 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 Assoctation of Aerican Rajlroads (AAR) Tank Car Committee.
The NPRM did not propose a date by which the tank cars built before 1972
would have to meet the improved standards. Therefore, the Sifety Soard

stated in its tetter:

The Safety Board ULeldeves that {t #s time to stop permitting tank
cars that fail to seet current ainigum safety requirements lo be
used to transport dangerous materisls under *grandfather clauses.®
As 3 minfoum, the DOT should establish a specific date by which amn
tank cars would have to comply with the new reguirements.

The Saﬂtylaoard refterates these coments, and urges RSPA to establish
dates by which ¥l existing tank cars must meet all tank car safety

requirenents.
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Bottox Manway Openings

Based on its investigation of the release of butadiene and resulting in
fire from & tank car with 3 bottom manwly that occurred in New Orleans,
Louisiana, on Septesber 8, 1987, the Safety Board recommended that the
federal Raflroad Adsinisiration pr
below the level of the Yiquid being transported from use fin hazardous
paterfals service. In fts report of this accident, the Safety 8oard noled
that the design for tank cars with bottos manways were approved for hazardous
paterfals service without an assessnent of the design based on service trials
or performance. Yhe Safety Board also concluded that it was unlikely that 2
:aza:dousénaterials Teak through 2 bottom manwiy during transportation could

¢ stopped.

RSPA noted in the ANPPM that it was the understanding of both RSPA and
the FRA that there are no longer any United States tank car tanks equipped
with bottox manways openings that might be used for hazardous naterials
transportation in the United States; however, Canadian and Mexican tink car
tanks with bottom manways might $ti10 be used in hazardous materials
transportation in the United States. Because tanks of this design are more
susceptible to & catasirophic release similar to that in New Orlezns, the
Safety Board believes that 311 tank car tanks with bottom manway optnings,
jnctuding those owned by Canadian and Mexican interests, should not be
authorized for the transportation of hazardous eaterfals within the United
Stales. 1The Safety Board therefore urges RSPA to prohibit the use of these
tank car designs under this rulemaking.

Design and Integrity of Tank Car Closure Fittings

The Safety Board s also concerned about the fintegrity of the closure
fittings for rail tank cir tanks. The head-on collision of two freight
trains in Altoona, lows, on July 30, 1988, resulted in the release and
fgnition of denatured alcohel from the manwiys and safety relief valves on
two derailed tank cars although there was sinimal damage to the tanks,
During hydrostatic tests that were conducted on the two tank cars folloving
the accideat, considerable effort had to be expended by workers to secure the
parways sufficiently to hold the 100 psi? test pressure, Further, the safety
reYief valves on the two tank cars were ound to be unevenly seated when they
were removed for bench tesiing.

The Safety Board noted in its report of this accident that current
regulations do not include standards that address the performance in
accidents of tank cars and the closure fittings on tank cars. Derailments of
tank cars typically leid to overturning; yet, safety relief valves and
manways are not tested in positions other than the vertical to determine {f
these fitiings can pravent the relesse of the materfal being tramsported.
Also, sanufacturers of rafl tanks are not required to provide the aininua
torques and gasket specifications that would ensure that tiquid and vapor
tight sexds are attained when the fittings are mounted or secured.
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The Safety Board believes that closure fittings and safety relfef valves
should maintain thefr integrity in accidents that are surviva 1¢ by the ral)
tank. Therefore the Safety Board urges RSPA to develop and implement, in
coordination with the Federal Raflroad Administration, regulitions concerning
the integrity of closure fittings as requested In Safety Recomendations R-
85-4B, -9, -53, and -54 (which were addressed 1 the ANPRM}

Ihé Safety Beard appreciates the opportunity to make these coments.

Ssncerely.\

{hairman
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ASSOCIATION OF ANERICAX RAILROADS’ RECOMIENDED RATLROAD
OPERATING PRACTICES FOR TRANSPORTATION OF HAZARDOUS MATERIALS
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e
g H. H. Bnd]
3 Vice h:ide:a{ RAD.ROADS
Januvary 4, 1990
CIRCULAR No. OT—SS‘

| RECOMMENDED RAILROAD OPERATING PRACTICES
FOR TRANSPORTATION OF HAZARDOUS MATERIALS

T THE MEMBERS:

o3 pased on recormendations of the Inter-Industry Task Force on .
' the safe transportation of hazardous materials by rail, the 0-T
General Committee and the AAR Board of Directors, approved for
{immediate publicarion the following rocommended operating
practices for the transportation of hazardous materials.

Road Operating Practices
1. 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 intermocdal portable tank loads of a combination of
PIH (PG I), flammable gas and Class A explosives, shall be
called a "Key Train®,

" 5 B. Restrictions:
1. Maximum speed -- *Key Train® - 50 MPH.

. 2. Unless siding or auxiliary track meets FRA Class 2
Ty 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 baarings be eliminated from interchange service by
12/31/93 rather than the current date of 12/31/94.

Opsretions und Malstesaocs Depetaniet
50 F Soeel N.W.. Wishiagion, D. C. 10081 (201) §39-210¢
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4. When & moving *Key Train® is stopped by any emergency
brake appiication or by some unkpown cause the train must be
inspected for derailed or defective cars. 1f the traln 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 Train' journal is reported by a
wayside detector, but a visual 1ns¥ection fails to confirm
evidence of a defect, the train will not exceed 30 MPH untl] it
has passed over the next waysida detector. If the same car
again sets off the next detector it must be set out from the

train.

11. Induitrywide Desianation of 'Key Routes®

A. Defintion: any track with a combination of 10,000 car
loads or intermodal portable tank loads of hazardous materials,
or & combination of 4,000 car lcadings of PIH (PGI), flammable
gas and Class A explosives, over a perfod of one year,

B. Requirements:

1. Wayside defective beariny detectors shall be placed &
maximum of 40 miles apart on “Key Routes®, oX equivalent level
of protection may be installed based on improvement in

technelogy.

2. Main Track on "Key Routes® must be inspected by rail
defect detection and track geometry inspection cars or an
equivalent level of inspection no lese than two times each year,
and sidings must be similarly inspected no less than one time

each year.

3. Any track used for mecting snd passing "Rey Trains’
must be Class 2 or better. If a meet or pass must occur on less
than Class 2 track due to an emergency, one of the trains must
be stopped tefore the other train passes.

111, rd arat ¢

A. Maximum reasonable efforts will be made to achieve
coupling of loaded placarded tank cars at speeds not to exceed 4
MPH,

B. Loaded placarded tank cars of PIN (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
dlrectly to a loaded placarded tank car of PIH (PGIl) ox
flammable gas must alsoc be handled in not more than 2-car car
cuts.
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IV. STORAGE
proposed Separation Distance

Loaded Tank Cars and Storage Tanks from Mainline,
Class II Track or Better

PIH spcx {' Plammable

Combustible Liquid, Liquid, Planmable Gas,

Corrosive Material Non-flammable Gas and.
and ORM's ...

_ Activity a

Loading or Unloading

1f conditions permit 50 100

Not less than 25 50
Storage of Loaded Tank Cars 25 50
$torage ln Tanks

1t conditions permit 50 100

Mot less than 25 50

With regard to existing facilities maximum reasonable effort
should be made to conform to this standard taking into
considaration cost, physical and lagal constraints,

The proposals apply to storage on Railroad property and on
chemical company property located close to Railroad mainline,

Y. TRAINING OF TRANSPORTATION EMPLOYEES

Inplementation of Rallroad Industry rraining Objectives for
raflroad Operating Employees

The following ohiectives should be met in every railroad'e
program for training operating employees {non-emerqency
responders) who handle hazardous materi als in trensportationi

A. Employees (includin‘ supervisors) who handle shipments of
hazardous materisls in rail transportation should learn to

serform the following tasks as they apply to their assigned
uties

1. Comply with the requirements for hazardous materials
shipping data in rail trarsportation of hazardoud matorials.

3. Recognize markings and placards that irdicate the
presence of hazardous materials.
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3. When required by regulation, inspect the external
conditions of placarded hazardous materials shipmente to assure
that they are properly prepsred for transportation.

4. Switch placarded hazardous material shipments in
compliance with applicable rules snd regulations.

S. Place placarded harardous material shipments in a train
in compliance with appiicable rules and regulations,

B. Employees (including supervisors) who handie shipments of
hazardous materials in rajil transportation should learn to
perform the following tasks in hazardous materials incidents:

1. Make the appropriate identifications and notifications
and provide the appropriate information, as required by railroad
operating rules and fnstructions for handling hazardous
materials.

2. Take appropriate action to protect self and others on
the scena, '

3. Provide asslstance to the local emergency response
agencles i{n the form of identification of the hazardous materials
and their location(s} on the train. S :

€. The training objectives set out In paragraphs A and B
above should apply to and meet the speciflc requirements of
particular crafts, for example: 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 suparvisors).
Frequency of training in this category should be consistent with
the timing of existing rallroad reexamination progranms.

E. Training of employeas {including supervisorsj who handle
shipments of hAzaxdous materials on & *Xey Route® (as defined in
part 11 abovel should b¢ conducted on an annual basis, This
training should meet the objectives set out in paragraphs A and B
above, but should also cover additional subject matter, including
special hazardous material operating requirements for the route,
yaArd emergency plans and practices in those Yianc, and basic
chemical characteristics. EBach of these enployees ahould
demonstrate proficlency by passing & wvritten examination or by
other moans, such as & successful work practices sudit,

F. Al] training should be recorded. It will suffice if the
individual carries a caxd indicating that ho meots certain
requirements, or if his porsonnel record indicates the date and
level of training received.

et
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1 V1. TRANSCAER

Transportation Community Awareness and Emergency Response
(eEndorsed by AAR and CMA)

Implementation of Transcaer

Rallroads 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: :

- pemonstrate the continuing commitment of chemical
manufacturers and transporters to the safe transportation of
hazardous materlials.

- Improve the relationship between mannfacturers, carriers
and local officials of communities through which hazardous
caterials are transported.

v - Inform Local Emergency Planning Committees (LEPC’s) about
' hazardous matertals moving through their communities, and the

3 safeguards that are in place to protect against unintentjonal

5 reloases. ‘

- Assist LEPC's in developing emer?ency 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 firefighter and
, policeman must have the expert skills and equipment to respond
f ; 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
! thelr 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
desirable enhancement of public awareness,

1o ensure the success of TRANSCAER, rajlroads 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 communitx on a rail line
upon request. TRANSCAER should be highly publicized to produce
the maximun desirable enhancement of public awareness,
recognizing that once this occurs, there will be inevitable
Irmediate requests for assistance from many communities, aven
those which we believe are at low risk. There will also be
requests for assistance in ®skills* training, to which we must be
: propared to respond in a frudent and effective way., An MR &nd
¥ CMA Task Group is currently developing resource material to
g assist in this community outreach program. Six workshops are
scheduled for 1990.
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On behalf of the Genersl Committee. pach AAR menber will
cormit without reservation to comply with these
recommendations/standards.

Very truly yours,

#. H. Bradley

¢ 4,5, G.P.0.11991-281-626220052
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