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The National Transportation Safety Board (NTSB) is providing the following infonnation 
to urge the Federal Railroad Administration (FRA) to take action on the safety recommendations 
issued in this letter. TI1ese recommendations are derived from the NTSB 's pmiicipation in the 
Transpmiation Safety Board of Canada's (TSB) investigation of the July 6, 2013, derailment of a 
Montreal, Maine & Atlantic (MMA) :fi:eight train in Lac-Megantic, Quebec, Canada. 

These recommendations address shipping classification for hazardous materials and 
safety and secmity plans for hazardous materials in railroad :fi:eight transportation. As a result of 
this investigation to date, and consistent with the evidence found and the observations made, the 
NTSB is issuing three safety recommendations to the FRA. h1fonuation suppo1iing these 
recommendations is discussed below. 

The Accident 

On July 5, 2013, at 10:45 p.m. eastem daylight time, JviMA freight train :tvllviA-002 was 
proceeding eastbotmd on the :tvllviA Sherbrooke Subdivision, en route from Montreal, Quebec, to 
Saint John, New Bnmswick, Canada. TI1e train was 4, 700 feet long and weiglted more than 
10,000 tons. TI1e train was c.omposed of 5 head-end locomotives, a special-pmpose caboose 
equipped to remotely control the locomotives, 1 loaded boxcar used as a buffer car, and 
72 US Department of Transportation (DOT) Specification 111 general servic.e tank cars 
(DOT -Ill) loaded with petroleum cmde oil. The waybills described the product in the tank cars 
as Petroleum Ctude Oil, UN1267, Class 3, Packing Group ill. The cmde oil originated from a 
tank truck-to-rail car transloacliug facility in New Town, Nmih Dakota, and was destined for an 
oil refinery in Saint John, New Bnmswick. The Canadian Pacific Railway transpo1ted the tank 
cars from New Town to Montreal, where the train was conveyed to the :rvnvlA with the same 
waybill infonnation. 

About 11:00 p.m., the engineer stopped the train at the designated :MMA crew change 
point at milepost 7.40 nem· Nantes, Quebec .. He left the lead locomotive idling and then departed 
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- -the area,-leavingthe traiiiunattended on -tliel.miiilline fl·aciC:-Tiie-tfaClc had "adescenamg grade or- --·· .. 
about 1.2 percent toward the town ofLac-Megantic. 

About 11:40 p.m., a nearby resident called the 911 emergency call center to report a fire 
on the idling locomotive. TI1e local fire department responded, and the :tviMA dispatched an 
employee to assist the fire department persmmel. About midnight, the responde1·s initiated 
emergency shutdown procedures on the locomotive and extinguished the fire. TI1e fire 
deparbnent and MMA personnel then depmied the location, leaving the train unattended. 

Shmily before 1:00 a.m on July 6, 2013, the m1attended train started to move, and it 
gathered speed, rolling tmcontrollecl for 7.4 miles down the descending grade into Lac-.r..tiegantic. 
As the train entered the center of Lac,-Megantic, it was moving well over the authorized speed. 
TI1e boxcar and 63 loaded crude oil tank cars derailed near the center of Lac-Megantic. TI1e 
locomotives sepm·ated from the train mtd came to rest about 112 mile east of the deraihnent. 

At least 60 of the 63 derailed DOT-111 tank cars released about 1.6million gallons of 
cmde oil. Some of the spilled oil ignited innnediately. TI1e fire engulfed the derailed cars and the 
smTmmding area. Fot1y-seven people died as a result of the fire, and ne,arby stmctmes were 
destroyed or extensively damaged. TI1e tire was extinguished by 11oon 011 July 7, 2013. About 
2,000 people evacuated the SUlTotmding area. 

DOT Postaccident Actions 

On August 2, 2013, the FRA issued Emergency Order No. 28 to address safety issues 
related to secmement of tmattended trains containing the following: 

( 1) five or more tank car loads of any one or any combination of materials poisonous by 
inhalation as defined in Title 49 Code of Federal Regulations (CFR) 171.8, and inducting 
anhych·ous ammonia (UNl 005) and atmnonia solutions (UN3318); or (2) 20 rail car loacls 
or intetmodal pmtable tank loads of any one or any combination of materials listed in 
(1) above, or, any Division 2.1 flammable gas, Class 3 flammable liquid or combustible 
liquid, Class 1.1 or 1.3 explosive, or hazardous substance listed in49 CFR 173.31(£)(2).1 

Titese quantities of specific hazardous materials addressed in Emergency Order No. 28 are tbe 
same as those that define a key b"ain2 as outlined in the Association of Ametican Railroads 
(AAR) Circular No. OT-55-N, Recommended Railroad Operating Practices for Transportation 
of Ha;ardous Materials, effective August 5, 2013. Emergency Order No. 28 "was intended to 
address some of the human factors failmes that may cause unattended equipment to be 
improperly seemed and to protect against a dentihnent situation similar to that which occmred in 
Lac-Megantic." 

1 Federal Register 78, no, 152 (August 7, 2013): 48218, 
2 The Association of American Raih·oads revised the definition of key train on August 5, 2013, to mean "any 

train with one tank cat· load of Poison or Toxic Inllalation Hazard (Hazard Zone A, B, C, or D), <mhydrous ammonia 
(UNI005), or anunonia solutions (UN3318) ; 20 car loads or intennodal pmtable tank loads of any combination of 
hazardous material; or one or more cru: loads of spent nuclear fi1el or high level radioactive waste." 
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Emergency Order No. 28 prohibits railroads fi:om leaving trains or veliielesfianspm'ting 
the specified hazardous materials unattended on mainline track or siding outside of a yard or 
temrinal unless the railroad adopts and complies with a plan that provides sufficient justification 
for leaving them m1attended lmder specific circm11Stances and locations. The order also requires 
raih'oads to develop specific pmcesses for securing, connmmicating, and documenting the 
sectu·emeut of applicable unattended trains and vehicles, including locking the controlling 
locomotive cab door or removing the reverser3 and setting a sufficient munber of hand brakes 
before leaving the equipment unattended. h1 addition, the order requires railroads to review, 
verify, and adjust as necessru.y existing requirements and instructions related to the nmnber of 
hru.1d brakes to be set on tmattended trains; conduct train securement job briefings among 
crewmembers ru.1d employees; and develop procechtres to ensme qualified employees inspect 
equipment for proper secmement after emergency response actions that involve the equipment. 

On August 2, 2013, the FRA and the Pipeline and Hazru.·dous Materials Safety 
Adnrinistration (PHMSA) issued joint Safety Advisory 2013-06.4 The advisory recommends 
eight additional actions that raih·oacls and slrippers should take to ensme the safe trru.1sportation 
ofhazru.·dous materials: 

• Review the details and lessons leamed from the Lac-Megantic accident; 

• Review crew staffing levels; 

• Require the train reverser to be removed and seemed when unattended; 

• Review all railroad opeiating procedures, testing, and operating niles conceming train 
secmement; 

• Review the Transport Canada5 directives to secure and safely operate a train; 

• Conduct a systemwide assessment of secmity risks when a train is tmattended and 
identify nritigation efforts for those risks; 

• Evaluate processes to ensme proper classification of hazardous matetials for 
slripment; and 

• Review shippers' and cru.riers' safety and security plans and amend the plans as 
necessary. 

On January 2, 2014, PHMSA issued a safety alert addressing the flannnability 
chru.·acteristics of the crude oil produced from the Bakken Shale fonnation region in the 
Utrited States.6 When it ru.mmmced the safety alert, PHN!SA noted that the alet1 reinforces "the 
requirement to properly test, cl1ru.·acterize, classify, and where appropriate sufficiently degasify 

3 The reverser is the directional control for the locomotive. Removing it would put the locomotive in neutral, 
preventing it fl'Ommoving forward or bacl·ward under power of rhe engine. 

4 Federal Register 78 uo. 152 (Aug11st 7. 2013): 48224. 
5 Transport Canada is the Canadian govemment department responsible for regulating transportation safety in 

Canada. 
6 Pipeline and Hazardous Materials Safety Administration, Safety Alert, Janumy 2, 2014: PreliminmJ' Guidance 

from Operation Classification (Washington, DC: US Department of Trnnsportation, Pipeline and Hazardous 
Materials Safety Administration. 2014). 
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liazardous materials prior to ancl-during ti-a.nsportati<nr:" -rt-also- stresses-that-offerorsL "mu<;t- --- ­
ensure that all potential hazards of the materials are properly characterized" and assign the 
appropriate classification and packing group of cmde oil shipments. 

The NTSB is concemed that major loss of life, property damage, and environmental 
consequences can occm· when large vohm1es of cmde oil or other flammable materials are on a 
single train involved in an accident, as seen in the Lac-Megantic. accident. The sharp increase in 
cmde oil rail shipments in recent years as the United States experiences m1precedented growth in 
oil production has significantly increased safety risks to the public. 8 The NTSB agrees with the 
following safety concems identitied in Emergency Order No. 28: 

• Cmde oil is problematic when released because it is flanunable, and the risk is 
compmmded because it is commonly shipped in lm·ge units. 

• Similar dangers exist with other hazardous materials such as ethm10l, which was 
transpmted via rail more thm1 m1y other hazardous material in 2012. 

• Although the Lac-Megantic accident occmTed in Cm1ada, the freight railroad 
operating environment in Canada is similm· to that in the United States. 

• The MMA train in the Lac-Jvlegantic accident was trmtsporting 72 carloads of 
petroleum cmde oil in a single consist. Rail lines in the United States connnonly 
configure trains to transpoti crude oil by a milt train that consists virtually entirely of 
tank cars containing crude oil. 

The Lac-Megantic accident demonstrates the destmctive effects of large numbers of 
derailed DOT -111 tmlk cars contaitting tlmmuable materials as seen in several recent NTSB 
accident investigations: 

• The December 30, 2013, BNSF Railway Company cmde oil unit train that derailed 
near Casselton, Nmth Dakota, after striking anothe1· derailed fre-ight train. Several of 
the DOT-ll1 tank cars mptmed and released cmde oil that ignited. The postaccident 
fire destroyed two locomotives m1d thetmally dmnaged several additional tank cars 
causing violent, fiery emptions. Dense, toxic smoke forced a temporary evacuation of 
the town. 

• The July 11, 2012, Norfolk Southem Railway Company train derailment in a 
Columbus, Ohio, industrial area in which three derailed DOT-111 tatlk cars released 
about 53,000 gallons of ethm10l, with energetic ruptme of one tatlk car in a 
postaccident fire. 

7 Title 49 CFR 171.8 defines offeror as any person who (1) perfonns. or is responsible for pe1fonning. any 
pre-transpmtation fimction required tu1der this subchapter for transportation of the hazardous material in connnerce 
and/or (2) tenders or makes the hazardous material available to a canier for transportation in connnerce. 

8 Bmeau of Explosives, Annual Report of Hazardous Materials Transported by Rail, BOE 12-1 
(Washington, DC: Association of American Railroads, Btu·eau ofExplosives, 2013). 
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• Tiie -october 7, -20U, derailn1eiit iii Tiskilwa-, Tilitiois, of ro DOT .:ru-tattle cats 
resulting in fire, energetic mpture of seveml tatlk cars, and the release of 
162,000 gallons ofethanol.9 

• The June 19, 2009, Canadian National Railway derailment in Cherry Valley, lllinois, 
in which 13 of 19 derailed DOT-111 tatlk cars were breached, caught fire, and 
released about 324,000 gallons of ethanol. The postaccident fire resulted in one death, 
nine injmies, and the evacuation of 600 houses within 1/2 mile of tJ1e accident. 10 

• The October 20, 2006, derailment in New Brighton, Pennsylvania, in which 
23 DOT -111 tallk cars in a tmit train derailed, fell from a bridge, caught ftre, and 
released more than485,000 gallons of ethanol. 11 

The NTSB is aware that the FR..J\ investigated the Febmmy 6, 2011, derailment in 
Arcadia, Ohio, of a unit train of loaded DOT-111 tank cars that released about 786,000 gallons of 
ethanol fi:om 32 derailed tallk cars. The FRA also investigated the August 5, 2012, derailment of 
18 DOT-111 tank cars of ethanol in Plevna, Montmm, where 5 cars caught fire resulting in some 
explosions. Most recently, the FRA is investigating the November 7, 2013, derailment of 26 tmlk 
cars of a 90-car mut train of crude oil in Aliceville, Alabanm, in which breached tmlk cars caught 
fire and released crude oil into a wetland. 

Planning Requirements for Rnil Transportation of Hazardous Materials 

Title 49 CFR Pmt 172, Subpart I, prescribes requirements for the development and 
implementation of plans to address secmity risks related to the commercial transpmtation of 
hazardous matetials. On November 26, 2008, PHMSA, in coorditmtion with the FRA and the 
Transpmtation Secmity Administration (TSA), issued a fmal mle requiring, muong other things, 
that rail cm1iers compile annual data 011 ce11ain shipments of explosive, toxic by inhalation, and 
radioactive materials; use the data to analyze safety and secmity risks along rail routes where 
those materials are transpmted; assess alternative routing options; and make routing decisions 
based on those assessments. The final mle also addresses section 1551(e) of the Implementing 
Recmnn1endations of the 9/11 Commission Act of 2007, Pub. L. 110-53, that requires rail 
caniers transporting "secmity sensitive materials" to select the safest and most secme route to be 
used in transpo11ing those materials, based 011 the canier's m1alysis of the safety and secmity 
risks on primmy and altemate tt·anspmtatiou routes over winch tl1e canier has authority to 
operate. 

Route planning and route selection requirements have been incorporated into the 
Hazardous Materials Regulations at 49 CFR 172.820. The regulation requires that a rail cmTier 

9 National Transportation Safety Board, Derailment and Hazardous Materials Release and Fire, Tiskilwa, 
Illinois, October 7, 2011 , RAB-13/02 (Washington, DC: National Transpmtation Safety Board, 2013). 

10 National Transpottation Safety Board, Derailment of CN Freight Train U70691 -18 With Subsequent 
Hazardous Materials Release and Fire, Cherry Valley, Illinois, June 19, 2009, RAR-12/01 (Washington, DC: 
National Transpmtation Safety Board, 2012). 

11 National Transpmtation Safety Board, Derailment of N01folk Southern Railway Company Train 68QJJJ 19 
with Release of Hazardous Materials and Fire. New Brighton. Pennsylvania, October 20, 2006, RAR-08/02 
(Washington, DC: National Tl"ansportation Safety Board, 2008). 
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tlui.ffranspotis niore than 5,000 poui1ds Of a Division 1:1, 1.2, or 1.3 explosive ·in a single c·ar 
load; a single bulk package of a material toxic by inhalation; or a highway route-controlled 
quantity of a Hazard Class 7, radioactive mate1ial, must annually compile commodity data to 
identity routes on which these materials are transpo11ed. TI1e rail catTier also must annually 
analyze the safety a11d security risks for the trallSpotiation routes to include 27 risk factors, such 
as the vohune of hazm·dous materials transported; track type, class, and maintenance schedule; 
track grade and curvatme; environmentally sensitive or significant areas; population density 
along the route; emergency response capability along the route; and areas of high consequence 
along the route as defmed in49 CPR 172.820(c). TI1e canier al'lo must identify alternative routes 
over which it has authority to operate and petfonu a safety and secm·ity risk assessment of those 
routes for compmison. The cm1ier must use the analysis to se.lect the practicable route posing the 
least overall safety and security risk. 

According to the regulations, if the FRA finds the catTier's route selection docmnentation 
and underlying analyses to be deficient, the canier may be required to revise the analyses or 
make changes in the route selection. If the FRA finds that a selected route is not the safest and 
most secure practicable route available, in consultation with the TSA, the FRA may require the 
use of an altemative route. 

A primaty safety and secmity concem related to rail transportation of hazardous materials 
that was considered in the interim final mle published on Aptil 16, 2008,12 is the prevention of 
catastrophic release or explosion in proximity to densely populated areas, including urban areas 
and events or venues with lm·ge numbers of people in attendance, iconic buildings, landmarks, or 
environmentally sensitive areas. TI1e goal of the PHMSA-required routing analysis is to ensure 
that each route used for the trm1sportation of the specified hazardous materials presents the 
fewest overall safety and security risks. PI:-Th1SA also noted that even in the absence of 
altemative routes, assessing the safety and secmity tisks along the route is critical to enhancing 
rail transpoliation safety and should prompt rail caniers to address identified vuhtera bilities. 

With the notable exception of the Lac-Megantic accident, in which 47 people died and 
the town cente1· was destroyed, none of the accidents cited above that involved fires and 
explosions on blocks of tank cars and tmit trains canying flannuable materials occmTed in 
densely populated areas. However, each of these accidents exhibited the potential for severe 
catastrophic outcomes had they occurred in such critical meas. 

PH1viSA has considered suggestions that other classes of hazardous materials, such as 
flammable gases, flannnable liquids, hydrogen peroxide, oxidizers, poisons, and conosives, 
should be included in the requirements for route selection. While evaluating the final mle, 
PHMSA, the FRA, and the TSA assessed the safety and secmity vulnerabilities associated with 
the transpm1ation of ditierent types and classes of hazardous materials based on accident 
scena1ios and on scenarios that depict how hazardous materials could be used deliberately to 
cause significant casualties and propeliy damage. In the interim final rule, the DOT and the TSA 
concluded the following: 

12 Federal Register 73, no. 74 (Aplill6, 2008): 20752. 
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The risks are not as great as those posed by the explosive, poison inhalation hazards, and 
radioactive materials specified in the interim final rule, and we are not persuaded that 
they wanant the additional precautions required by the interim final nile. 

Significant changes to the regulatory landscape have occmTed since the issuance of the 
2008 fmal mle. Major growth in cmde oil and ethanol transportation volumes has occmTed in 
recent years, yet tins market did not exist when the. mle was developed. According to the AAR 
Annual Report of Hazardous Materials Transported by Rail for 2012, crude oil shipments have 
increased 443 percent since 2005. 13 l11e first qmuter of 2013 saw a 166 percent increase in 
crude oil shipment by rail over the first quarter of 2012, and growth is expected to continue for 
the foreseeable futtue. 14 Furthetmore, in response to the US Environmental Protection Agency's 
2005 Renewable Fuel Standard, ethanol traffic by railroad increased 441 percent between 2005 
and 2011, and it was the most frequently transported hazardous material in2012. 

In the April 16, 2008, interim fmalmle, PHMSA stated that route planning and selection 
regulations were intended to protect against an event such as the one that occmTed on 
January 6, 2005, in Graniteville, South Carolina, in which a release of chlorine, a material 
classified as a toxic inhalation hazard, caused 9 fatalities and 554 injmies. 15 The Lac-Megantic. 
accident and other recent accidents have demonstrated that the same potential for loss of life and 
damage to C01llll11.111ities and the enviromnent exists when accidents occ.ur involving blocks of 
tank cars and tmit trains transpmting large volumes of flammable materials. Although the FRA 
actions tmder Emergency Order No. 28 acknowledge that better security is needed for tmattended 
key trains, route planning and route selection protections cunently required for explosive, toxic 
by inhalation, or radioactive materials are not required for trains transporting large bulk 
quantities of volatile flanllllable liquids through populated con11nunities. The NTSB believes that 
at a minimum, the route assessments, altemative route analysis, and route selection requirements 
of 49 CFR I 72.820 should be extended to key trains transpoliing large volumes of flmmnable 
liquid. Therefore, the NTSB recommends that the FRA work with Pffi1SA to expand hazardous 
materials route p1alllling and selection requirements for railroads tmder 49 CFR 172.820 to 
include key trains trm1sporting flmmuable liquids as defined by AAR Circular No. OT -55-N and, 
where tedmically feasible, require rerouting to avoid transportation of such hazm·dous materials 
through populated and other sensitive areas. 

Oil Spill Response Plans 

Executive Order 1277716 delegates to the DOT various responsibilities identified in 
section 3ll(j) of the Clean Water Act regarding discharges of oil and hazardous substm1ces from 
transportation-related on-shore facilities . The PHMSA authority for on-shore transpmiation 
facilities (motor vehicles and rolling stock) is linnted to promulgating regulations. Spill response 

13 Bm-eau of Explosives, Annual Report of Hazardous Materials Transported by /Wil, BOB 12-1 
(Washington, DC: Association of American Railroads, Btu·e1m ofExplosives, 2013). 

14 J. Karl Alexy, "Cmde Oil and Ethanol Transportation Trends" (presentation, 49th Raih·oad Safety Advisoty 
Committee, Washington, DC August. 29, 2013). 

15 National Transportation Safety Board, Collision of N01folk Southern Freight Train 192 With Standing 
Noifolk Southern Local Train P22 With Subsequent Hazardous Materials Release at Graniteville, South Carolina, 
Janumy 6, 2005, RAR-05/04 (Washington, DC: National Transportation Safety Board, 2005). 

16 Federal Register 56 (October 22, 1991): 54757. 
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plans are submitted to the Federal Motor Carrier Safety Administration and the FRA for highway 
can1ers and raih·oads, re&pectively. Since 1996, regulations have been in place at 49 CFR 
Part 130 to require comprehensive response plans for oil shipments in bulk packages (cargo tank 
motor vehicles and railroad tank caTs) in a quantity that exceeds 42,000 gallons in a single 
package. For smaller petroleum oil shipments-in bulk packages of 3,500 to 42,000 gallons-the 
regulations require a less detailed basic response plan. 

A spill response plan is intended to help the transpmter develop a response organization 
and ensme the availability of resources needed to respond to an oil release. According to 
49 CFR 130.31, the plan also should demonstrate that the response resomces will be available in 
a timely manner to reduce the severity and impact of a discharge. Federal regulations require all 
raih·oads that transport liquid petrolemu oil to develop basic written response plans that describe 
the manner of response to discharges that may occm dming transp01tation, take into aecmmt the 
maxinuun potential discharge, identify the private persotmel and equipment available to respond 
to a discharge, and retain that plan ou file at its principal place of business and at the dispatcher's 
office. A comprehensive written plan is required for carriers transpmting bulk shipments that 
exceed the 42,000-gallon package size. Each of these carriers also is required to have a 
comprehensive written plan that 

• is consistent with the requirements of the National Contingency Plan ( 40 CFR 
Pru.t 300) and Area Contingency Plans; 

• identifies a qualified individual having fltll authority to implement removal actions; 

• ensmes by contl:act or other means the availability of private personnel ru.1d 
equipment necessary to remove a worst-case discharge; 

• desct"ibes training, equipment testing, ch-ills, and exercises; and 

• is submitted to the FRA. 

When a discharge occms into navigable waters of the United States, the camer 1s 
responsible for implementing the basic or comprehensive response. plan. 

Because trains typically travel many hlmdreds of miles, the response environments can 
present vru.·ied equipment needs, logistics, and contailllllent strategies. Along a selected route, 
can1ers would be better prepared to mitigate damage caused by releases of petmlemn products if 
they identify and ensure by contract the personnel and equipment necessary to respond to 
petroleum product spills. Because there is no mandate for railroads to develop comprehensive 
plans or ensme the availability of necessa1y response resomces, carriers have effectively placed 
the bmden of remediating the envirotmlental consequences of an accident on local connnunities 
along their routes. 

Although raih·oad industiy recmmnended practices for key trains contained in AAR 
Circulru.· OT-55-N state that railroads will assist local emergency platming committees and 
emergency response organizations in developing plans and prepru:ations for handling hazardous 
materials u·anspmtation accidents, these practices are not mandated, ru1d the burden of 
responding to au accident and remediating the aftetmath is still left with connmmities. 
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In the case of the Lac-Megantic acc,ident, the !\1MA did not have suft1cient resources 
available to mitigate the release. About 1.6 million gallons of crude oil were released from the 
derailed tank cars in Lac-Megautic with initial cleanup costs estimated at more than 
$200 million, significantly exceeding the :rviMA's ability to respond to the accident and mitigate 
the release. According to a report released by the Quebec Ministry of Sustainable Development, 
Environment and Parks, the released crude oil covered about 77 acres of surface area in the 
center of Lac-Megantic, and petroleum related contaminants that entered the Chaudiere River 
were transpmted as far as 7 4 miles awayY The operational and financial responsibility for 
containing and remediatiug the release was placed on the provincial and federal govenm1ents. 

The .MJviA is based in Maine, and it was similarly unprepared to respond to a worst-case 
discharge occmTing within its US tenitory because it was not required to develop a 
comprehensive response plan. Had the regulatory threshold for comprehensive response planning 
included trains canying large volmnes of petrolemn products, the FRA could have required the 
!\IThtiA to develop a plan to prepare for response to a release on the scale of the one that oc,cuned 
in Lac-Megantic. 18 

Although 49 CFR 130.31 requires comprehensive response plans to be submitted to the 
FRA, there is no provision for the FRA to review and approve plans, which calls into question 
why these plans are required to be submitted. TI1e FRA would be better prepared to identify 
deficient response plans if it had a program to thoroughly review and approve each plan before 
caniers are pennitted to transpmi petroleum oil products. h1 comparison to other DOT 
regulations for oil transportation in pipelines, an operator may not handle, store, or transpmi oil 
in a pipeline tmless it has submitted a response plan tor PHMSA approval. 19 TI1e NTSB strongly 
believes there must be an equivalent level of preparech1ess across all modes of transportation to 
respond to major disasters involving releases of flanm1able liquid petroleum products. TI1erefore, 
the NTSB recommends that the FRA develop a program to audit response plans for rail cauiers 
of petrolelllll products to ensme that adequate provisions are in place to respond to and remove a 
worst-case discharge to the maximum extent practicable and to mitigate m prevent a substantial 
threat of a worst-case discharge. 

17 Quebec Ministry of Sustainable Development, Environment and Parks, Deraillement fei1'0viaire raillement 
de Lac-Megantic (Environmental Characterization, Lac-Megantic Derailment, Preliminary Report), (Quebec: 
Golder Associates, 2013). 

18 Conctmently, the NTSB has issued Safety Recommendation R-14-5 to PHMSA: ''Revise the spill response 
pla1u1ing thresholds contained in Title 49 Code of Federal Regulations Part 130 to require comprehensive response 
plans to effectively provide for the catriers' ability to respond to worst-case discharges resulting fi:om accidents 
involving tulit trains or blocks of tank cru:s transporting oil and petroleum products." 

19 As a result of its investigation of the nJ.ptlll'e of a cmde oil pipeline in Marshall, Miclligan, on July 25, 2010, 
the NTSB issued Safety Recommendation P-12-9 to PHMSA: "Amend Title 49 Code of Federal Regulations 
Pa11 194 to harmonize onshore oil pipeline response planning requirements with those of the US Coast Guard and 
the US Environmental Protection Agency for facilities that handle and transport oil and petroletun products to 
ensure tltat pipeline operators have adequate resources available to respond to worst-case discharges." National 
Transpottation Safety Board, Enbridge Irrco1porated Hazardous Liquid Pipeline Ruphtre and Release, !viarsha/1, 
Michigan, July 25, 2010, PAR-12/01 (Washington, DC: National Transpmtation Safety Board, 2012). 
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Hazardous :Materials Packing Group Classification 

The JviMA train originated from a tank truck-to-rail car transloading facility in New 
Town, Nm1h Dakota, operated by Strobel Starostka Transfer (SST) on behalf of subsidiaries of 
World Fuel Services Corporation. The original bills of lading that SST provided to Canadian 
Pacific Railway described the hazardous material as a Hazard Class 3 flammable material, 
Packing Group ill. 

Packing groups indicate the degree of danger presented by the material as either high, 
medium, or low (Packing Group I, II, or ill, respectively).20 The table below shows the flash 
point and initial boiling point ctiteria for each packing group. 

Table. Hazardous Liquids Class 3 Packing Group Criteria 

Packing Group Flash Point Boiling Point 

I N/A ~35"C 

II <23·c > 35"C 

Ill ~ 23"C > 35"C 
~ so·c 

The intensity of the postaccident fire in Lac-Megantic and the apparent low viscosity of 
the c.mde oil product prompted the TSB to collect and analyze samples of the product from nine 
undamaged tank cars in the train and from two tank cars in a second crude oil train stationed in 
Famham, Quebec, to determine if the shipments had been properly described and the appropriate 
packing group assigned. Test results indicate the flash point was less than -35°C and the initial 
boiling point was between 43.9°C and 48.5°C, which placed this product in the lower end of the 
cmde oil flash point range, well below the parameters for Packing Group III materials. Thus, the 
test results confinued the cmde oils on these n·ains had been inconectly assigned to Packing 
Group III, and they should have been assigned to the more hazardous Packing Group II. 

The cmde oil on the accident train was derived from 11 ditTerent suppliers from 
producing wells in the Bakken Shale region of North Dakota, and the suppliers classified it as a 
Class 3 hazardous material with the packing group varying :fi:om Packing Group I to Packing 
Group ill. h1vestigators detetmined that the hazardous materials shipping papers provided by 
n·ucking companies transporting cmde oil :fi:om the wells to the transloading facility indicate the 
cmde oil was Packing Group II, although these companies could not provide evidence that the oil 
had been tested to assign the appropriate packing group. h1vestigators leamed that after these 
load<; were placed into rail tank cars, the bills of lading SST provided to the Canadian Pacific 
Railway described the cmde oil as Packing Group III. The accident n·ain with the same inconect 
Packing Gmup III waybill infonnatiou was interchanged to the :t-.1MA in Monn·eaL 

The provisions of 49 CFR 172.800(6) for Hazard Class 3 Packing Groups I and II 
materials shipped in large bulk quantities require that each person who offers for transportation 

20 Packing groups for Class 3 materials are defined in 49 CFR 173.121. 
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in commerce or transports in commerce such hazardous materials must develop and adhere to a 
transpoliation security plan for the hazardous materials. The security plan must include an 
assessment of possible security risks for shipments and appropriate measures to adch·ess the 
assessed risks. The plan elements must include provisions for personnel security, prevention of 
unauthorized access to the hazardous materials, and provisions for en route secmity from origin 
to destination, including shipments stored incidental to transp01tation. Packing Group ill 
materials are excluded from tllis requirement. 

The August 2, 2013, FRA and PHMSAjoint safety advisory recommended that shippers 
review their safety and security plans and evaluate whether the existing plans adequately address 
personnel security, unauthorized access, and en route security, and as necessary, amend the plans 
to ensme the continued safe and secure transpotiatiou of railroad tank cars containing hazardous 
materials. 

In addition, on November 20, 2013, the FRA and PHJMSA jointly published Safety 
Advisory 20 I 3-07 that mmom1ced the "Operation Classification" compliance itlitiative that 
involves tmamiomiced inspections and testing to verify material classification a11d packing group 
assignments selected by shippers of petrolemn cmde oi1.21 TI1e advisory also ailllotmced that 
FRA and PITh1SA inspectors are auditing safety and secmi.ty plans to determine whether the 
plans address the vulnerabilities highlighted in Emergency Order No. 28 and the August 2, 2013, 
safety advisoty. 

Pending publication of a repmt on the scope and findings of the FRA and PHMSA 
enforcement initiatives, the NTSB remains concemed that the practice of mischaracterizing the 
packing group of cmde oil shipments may allow sllippers to avoid the security requirements 
necessary for trm1spo1iing Im·ge quantities of volatile cmde oil. Further, although tl1e safety 
advismy recommends that shippers evaluate- m1d update their plm1s as necessruy, it is essential 
that a system of compliance monitmi.ng combined with FRA assistm1ce is implemented to ensme 
these plans are adequate m1d the provisions fully operationaL Therefore, the NTSB recmmuends 
that the FRA audit sllippers a11d rail cmTiers of cmde oil to ensure they ru·e using appropriate 
hazardous materials shipping classifications, have developed transportation safety and secmity 
plans, and have made adequate provision for safety and security. 

Investigators are still examitling issues related to the Lac-Megantic, Quebec, accident. At 
this time, the TSB has not made any fmal conclusions about this accident. Nonetheless, the 
NTSB has identified the safety issues clesc1i.bed above, which should be addressed expeditiously. 
Therefore, the National Transpotiation Safety Board makes the following safety 
recommendations to the Federal Railroad Achuitlisfl·ation: 

21 Federal Register 78, no. 224 (November 20, 2013): 69745. 
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Work with the Pipeline and Hazardous Materials Safety AdministJ:ation to expand 
hazardous materials route planning and selection requirements for railroads under 
Title 49 Code of Federal Regulations 172.820 to include key trains transpmting 
flammable liquids as defined by the Association of American Railroads Circular 
No. OT-55-N and, where technically feasible, require rerouting to avoid 
transpmtation of such hazardous materials through populated and other sensitive 
areas. (R -14-1) 

Develop a program to audit response plans for rail cani.ers of petroleum products 
to ensure that adequate provisiollS are in place to respond to and remove a 
worst-case discharge to the maxinunn extent practicable and to mitigate or 
prevent a substantial threat of a worst-case discharge. (R-14-2) 

Audit shippers and rail caJ.Tiers of cmde oil to ensme they are using approp1i.ate 
hazardous materials shipping classifications, have developed transpmtation safety 
and security plans, and have made adequate provision for safety and secmity. 
(R-14-3) 

The NTSB also issued tln·ee safety reconnuendations to the Pipeline and Hazardous 
Materials Safety Administration. 

Chainuau HERSiviAN, Vice Chainuan HART, and Members SUMWALT, ROSEKIND, 
and \VEENER concmTed in these reconnuendations. 

The NTSB is vitally interested in these recommendations because they are designed to 
prevent accidents and save lives. We would appreciate receiving a response from you within 
90 days detailing the actions you have taken or intend to take to implement them. 'When replying, 
please refer to the safety reconnnendations by munber. We encomage you to submit your 
response electronically to conespoudeuce@ntsb.gov. 

[Original Signed] 

By: Deboral1 A.P. Hersman, 
Chainuan 
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