From: David Broadwater <csi@thegrid.net>

To: p66-railspur-comments@co.slo.ca.us, mwilson@co.slo.ca.us

Cc: fmecham@co.slo.ca.us, bgibson@co.slo.ca.us, ahill@co.slo.ca.us,
cray@co.slo.ca.us, darnold@co.slo.ca.us, planning@co.slo.ca.us

Date: ©01/22/2014 11:59 PM

Subject: SMRefinery Rail Spur Expansion EIR - Safer Alternative Ignored

SLO County Dep't. of Planning & Building
cc: SLO County Board of Supervisors
SLO County Planning Commission (please forward to all members)

re: Santa Maria Refinery Rail Spur Expansion EIR / Alternative Consideration
Failure

The Draft EIR is inadequate in that it fails to address the alternative of
requiring all rail cars to comply with the most recent safety recommendations of
various industry organizations and governmental agencies. The vast majority of
rail cars fail to meet current and proposed standards, including thicker shells,
bellies and heads. Multiple incidents of recent derailments and explosions
demonstrate the inadequacy of DOT-111 rail cars in protecting public health and
safety.

The Draft EIR must address the alternative of mandating that all rail cars meet
the safety standards to be promulgated by 2015. Failure to do so may result in
catastrophic consequences for the residents living adjacent to the railroad
tracks from San Miguel, and through Paso Robles, Templeton, Atascadero and Santa
Margarita. The exponential increase in shipments of highly explosive crude o0il
through residential and commercial areas, in demonstrably deficient containers,
presents a real and present danger to residents of the North County.

The Draft EIR cannot be considered complete until it examines a comparison
between allowing substandard (DOT-111) rail cars on our tracks and requiring rail
cars to comply with modern health, safety and environmental regulations.

David Broadwater
Atascadero
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From: David Broadwater <csi@thegrid.net>

To: p66-railspur-comments@co.slo.ca.us, mwilson@co.slo.ca.us,
fmecham@co.slo.ca.us, bgibson@co.slo.ca.us, ahill@co.slo.ca.us,
cray@co.slo.ca.us, darnold@co.slo.ca.us, planning@co.slo.ca.us

Date: 01/24/2014 08:24 PM

Subject: SMRefinery Rail Expansion DEIR / Alternatives Analysis
Deficiency

SLO County Planning & Building Department
attn: Murray Wilson

cc: SLO County Board of Supervisors
SLO County Planning Commission (please forward to all
commissioners)

re: Santa Maria Refinery Rail Spur Expansion / Alternatives Analysis Deficiency
specif: Rail Car Design Failures / Recommended Standards for Safer Cars
Neglected

note: This is an enhanced version of the comments I submitted on Jan. 22 (email
titled "SMRefinery Rail Spur Expansion EIR - Safer Alternative Ignored"). It
includes those comments below, so these comments can substitute for the previous
ones, which can now be deleted.

This email adds to my previous comments by providing substantial evidence and a
dozen sources demonstrating the necessity to examine the alternative herein
proposed: Mandate that all railroad cars delivering crude o0il to the SMR comply
with current design standards of the industry and government.

Previous comments:
SLO County Dep't. of Planning & Building
cc: SLO County Board of Supervisors
SLO County Planning Commission (please forward to all members)

re: Santa Maria Refinery Rail Spur Expansion EIR / Alternative Consideration
Failure

The Draft EIR is inadequate in that it fails to address the alternative of
requiring all rail cars to comply with the most recent safety recommendations of
various industry organizations and governmental agencies. The vast majority of
rail cars fail to meet current and proposed standards, including thicker shells,
bellies and heads. Multiple incidents of recent derailments and explosions
demonstrate the inadequacy of DOT-111 rail cars in protecting public health and
safety.

The Draft EIR must address the alternative of mandating that all rail cars meet
the safety standards to be promulgated by 2015. Failure to do so may result in
catastrophic consequences for the residents living adjacent to the railroad
tracks from San Miguel, and through Paso Robles, Templeton, Atascadero and Santa
Margarita. The exponential increase in shipments of highly explosive crude oil
through residential and commercial areas, in demonstrably deficient containers,
presents a real and present danger to residents of the North County.
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The Draft EIR cannot be considered complete until it examines a comparison
between allowing substandard (DOT-111) rail cars on our tracks and requiring rail
cars to comply with modern health, safety and environmental regulations.

David Broadwater

Atascadero

Sources of Information:

The sources listed and linked below are not an exhaustive or comprehensive
compilation of information available on this subject, but are included as
demonstrative of the seriousness of the deficiencies in the construction of
railroad cars (esp. DOT-111) transporting especially volatile crude oil, and the
threat those deficiencies pose to public health and safety.

Specific recommendations for adequate construction of rail cars are presented, as
are others related to the operation of railroads.

I highly recommend that all decision-makers read the documents and articles
linked below, and, of course, seek additional information.

I reiterate the assertion that the DEIR is deficient in that it fails to analyze
the alternative of requiring all rail cars to conform with currently recommended
design standards. This is an environmentally preferable alternative to allowing
weak, puncture-prone, unreinforced and obsolete rail cars to travel through our
neighborhoods, towns and countryside. The vast majority of rail cars shipping
crude fail to meet these standards, and derailments, spills, explosions and fires
involving them are increasing in frequency.

David Broadwater

http://oilprice.com/Energy/Crude-0il/DOT-111-Safety-Major-Issue-in-Crude-By-Rail-
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Debate.html

Oilprice.com
1-14-14
DOT-111 Safety Major Issue in Crude-By-Rail Debate ...

https://www.aar.org/safety/Documents/Railroad%20Tank%20Cars.pdf
Association of American Railroads
Railroad Tank Cars - Fact Sheet

http://bigstory.ap.org/article/common-type-rail-car-has-dangerous-design-flaw

Associated Press
9-12-12
Common type of rail car has dangerous design flaw ...

http://www.insurancejournal.com/news/international/2014/01/24/318291.htm
Insurance Journal

1-24-14

Canada, U.S. Safety Agencies Urge Fast Action on 0il-by-Rail Cars ...

http://www.ntsb.gov/doclib/recletters/2012/R-12-005-008.pdf
NTSB

3-2-12

Safety Recommendation
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http://www.ntsb.gov/recsletters/DisplaylLetters.aspx?FolderYR=2014
NTSB
Safety Recommendation Letters

http://www.ntsb.gov/news/2014/140123.html

NTSB
Press Release
1-23-14

NTSB calls for tougher standards on trains carrying crude oil ...

http://www.csmonitor.com/Environment/Energy-Voices/2014/0123/Report-US-rail-
spilled-more-0il-in-2013-than-in-past-37-years-combined-video

Christian Science Monitor

1-23-14

Report: US rail spilled more oil in 2013 than in the past 37 years combined (+
video) ...

http://energyblog.nationalgeographic.com/2014/01/17/eight-steps-for-safer-oil-
trains-eyed-by-u-s-safety-officials/

National Geographic

Energy Blog

1-17-14

Eight Steps for Safer oil Trains Eyed by US Officials ...

http://news.nationalgeographic.com/news/energy/2014/01/140117-barrington-
illinois-leads-charge-on-oil-train-rules/

National Geographic
1-17-14
Illinois Village Leads Charge for Tougher 0il Train Rules ...

http://news.nationalgeographic.com/news/energy/2013/07/130711-0il-train-crash-
five-key-issues/

National Geographic
7-11-13
0il Train Crash Probe Raises Five Key Issues on Cause ...

http://news.nationalgeographic.com/news/energy/2013/12/131231-north-dakota-o0il-

train-fire/

National Geographic
12-13-13
North Dakota 0il Train Fire Spotlights Risks of Transporting Crude ...



ASSOCIATION OF
AMERICAN RAILROADS

Railroad Tank Cars

e Overall, there are 335,000 tank cars in the active fleet (pressure and non-pressure)

e 228,000 of these tank cars are DOT-111s, which are non-pressure tank cars designed to
carry a wide range of products including hazardous and non-hazardous materials.

e Today, roughly 92,000 DOT-111 tank cars are used to move flammable liquids, such as crude
and ethanol, with approximately 14,000 of those tank cars built to the latest industry safety
standards.

e Railroads generally do not own tank cars, with the vast majority of tank cars owned or
leased by rail customers that use cars built to suit the products they need to transport.

Federal and Industry Tank Car Standards

The U.S. Department of Transportation (DOT), Transport Canada and the Association of
American Railroads (AAR) Tank Car Committee issue tank car regulations and standards.

U.S. DOT’s Pipeline and Hazardous Materials Safety Administration (PHMSA), and Transport
Canada issue federal tank car regulations, while the AAR Tank Car Committee sets industry
standards.

The AAR Tank Car Committee is comprised of the AAR, rail car owners, manufacturers, and rail
hazmat customers, with active participation from the U.S. DOT, Transport Canada and the
National Transportation Safety Board (NTSB).

The AAR Tank Car Committee works together to develop technical standards for how tank cars,
including those used to move hazmat, are designed and constructed.

The Committee’s standards today exceed the federal requirements, with DOT-111 tank cars
used for moving crude oil and ethanol ordered after October 2011 being built to the higher
AAR-Tank Car Committee standards.

e In 2008, the Tank Car Committee initiated a task force to develop standards for tank
cars transporting ethanol. This effort was expanded to include all DOT packing
group | and Il hazardous materials. Ethanol, as well as some crude oil, is part of
packing group | and Il materials.

e AAR on behalf of the Tank Car Committee petitioned PHMSA in March 2011 to adopt
the Committee’s new standards for packing group | and Il hazardous materials.

e Inthe absence of federal action from PHMSA, AAR in July 2011 adopted the higher
standards as requirements for new tank cars transporting crude oil and ethanal,
ordered after October 1, 2011.

Page 1 of 3



All DOT-111 tank cars built to transport Packing Groups | and Il crude oil and ethanol, ordered
since October 2011 adhere to the AAR Tank Car Committee’s latest standards which include:

e athicker, more puncture-resistant shell or jacket;
e extra protective head shields at both ends of tank car, and
e additional protection for the top fittings.

The Tank Car Committee felt adopting these standards was necessary to ensure that the
thousands of new tank cars being built would meet a higher safety standard.

Railroads Call for Additional Safety Improvements, Aggressive Phase out of Older Cars

In November 2013, AAR again urged PHMSA increase federal tank car safety by requiring all
tank cars used to transport flammable liquids be built to a higher standard, and all existing cars
to be retrofitted to this higher standard or phased out of flammable service.

In comments responding to a PHMSA advanced notice of proposed rulemaking, AAR
recommended retrofit specifications aimed at significantly decreasing the likelihood of a
release of hazardous materials by a tank car involved in an accident.

e Today roughly 92,000 tank cars are moving flammable liquids and approximately 78,000
of those will require retrofitting or phase out based on AAR’s proposal.

e The roughly 14,000 newer tank cars that today comply with higher industry-imposed
safety standards from 2011 also might require some upgrades.

AAR offered the following specific recommendations to PHMSA in determining what federal
safety standard improvements should be required for tank cars moving flammable liquids:

e increase federal tank car design standards for new cars, or retrofit existing cars to
include:
o an outer steel jacket around the tank car and thermal protection,
o full-height head shields,
o and high-flow capacity pressure relief valves;
e require additional safety upgrades to those tank cars built since 2011, including:
o installation of high-flow-capacity relief valves, and
o design modifications to prevent bottom outlets from opening in the case of an
accident;
e aggressively phase out older-model tank cars used to move flammable liquids that
cannot be retrofitted to meet new federal requirements, and
e eliminate the option for rail shippers to classify a flammable liquid with a flash point
between 100 and 140 degrees Fahrenheit as a combustible liquid.

Page 2 of 3


http://www.aar.org/PHMSA-ANPRM

Previous DOT-111 Safety Recommendations

Following an accident in lllinois in 2009, the NTSB made a number of safety recommendations
to both the AAR and PHMSA regarding the DOT-111s.

The AAR Tank Car Committee has, independent of a federal mandate, implemented nearly all of
the recommendations made to PHMSA in its design standards for new crude oil and ethanol
tank cars ordered after October 2011.

The NTSB also recommended the AAR review the design requirements for attaching center sills
or draft sills for all tank cars. The AAR Tank Car Committee has studied the stub sill issue and is
in the process of revising those standards.

Railroads Have an Outstanding Track Record in Safely Delivering Hazardous Materials

In 2012, North American railroads safely delivered more than 2.47 million carloads of hazardous
materials. (Source: 2012 Bureau of Explosives Annual Report)

Roughly 99.998 percent of hazardous material carloads moving by rail arrive at their destination
without a release caused by an accident. (Source: AAR Analysis of FRA Train Accident Database.
Carloads from ICC/STB Waybill Sample)

Rail hazmat accident rates have declined 91 percent since 1980. (Source: AAR Analysis of FRA
Train Accident Database. Carloads from ICC/STB Waybill Sample)

H##
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NTSB Press Release

National Transportation Safety Board
Office of Public Affairs

NTSB calls for tougher standards on trains carrying crude oil
JANUARY 23

The National Transportation Safety Board today issued a series of recommendations (see Safety Recommendation Letters R-14-001-003 and R-14-004-006) to the Department
of Transportation to address the safety risk of transporting crude oil by rail. In an unprecedented move, the NTSB is issuing these recommendations in coordination with the
Transportation Safety Board of Canada.

Crude oil shipments by rail have increased by over 400 percent since 2005, according to the Association of American Railroad's Annual Report of Hazardous Materials. The
NTSB is concerned that major loss of life, property damage and environmental consequences can occur when large volumes of crude oil or other flammable liquids are
transported on a single train involved in an accident, as seen in the Lac Megantic, Quebec, accident, as well as several accidents the NTSB has investigated in the U.S.

"The large-scale shipment of crude oil by rail simply didn't exist ten years ago, and our safety regulations need to catch up with this new reality," said NTSB Chairman Deborah
A.P. Hersman. "While this energy boom is good for business, the people and the environment along rail corridors must be protected from harm."

The NTSB issued three recommendations to the Federal Railroad Administration and the Pipeline and Hazardous Materials Safety Administration, the first would require
expanded hazardous materials route planning for railroads to avoid populated and other sensitive areas.

The second recommendation to FRA and PHMSA is to develop an audit program to ensure rail carriers that carry petroleum products have adequate response capabilities to
address worst-case discharges of the entire quantity of product carried on a train.

The third recommendation is to audit shippers and rail carriers to ensure that they are properly classifying hazardous materials in transportation and that they have adequate
safety and security plans in place.

The NTSB has investigated accidents involving flammable liquids being transported in DOT-111 tank cars, including the Dec. 30, 2013, derailment in Casselton, ND, and the June
19, 2009, derailment in Cherry Valley, IL. After the Cherry Valley accident, the NTSB issued several safety recommendations to PHMSA regarding the inadequate design and
poor performance of the DOT-111 tank cars. The recommendations include making the tank head and shell more puncture resistant and requiring that bottom outlet valves
remain closed during accidents. Although PHMSA initiated rulemaking to address the safety issue; it has not issued any new rules.

"If unit trains of flammable liquids are going to be part of our nation's energy future, we need to make sure the hazardous materials classification is accurate, the route is well
planned, and the tank cars are as robust as possible," Hersman said.

The NTSB and the Transportation Safety Board of Canada issued these important safety recommendations jointly because railroad companies routinely operate crude oil unit
trains in both countries and across the U.S-Canada border.

Office of Public Affairs
490 L'Enfant Plaza, SW
Washington, DC 20594
Kelly Nantel
(202)314-6100
kelly.nantel@ntsb.gov

#H#

The National Transportation Safety Board (NTSB) is an independent federal agency charged with determining the probable cause
of transportation accidents, promoting transportation safety, and assisting victims of transportation accidents and their families.

Rty rees About Us NTRE.gow Fublications

Press Releases Organization Site Map Accident Animations

Speeches/Testimony Office Locations Glossary of Terms Accident Reports

Databases Investigative Process Org Chart Annual Review of Aircraft
. . . Accident Data

Accident Dockets Directions to Conference Center FAQs

Training Center Board Members FOIA

Safety Recommendations Contact Us No Fear

http://www.ntsb.gov/news/2014/140123.html 1/28/2014



Canada, U.S. Safety Agencies Urge Fast Action on Oil-by-Rail Cars Page 1 of 4

MYNEWMARKETS.COM | CLAIMS JOURNAL | INSURANCE JOURNAL TV | ACADEMY OF INSURANCE | CARRIER MANAGEMENT

Featured Stories Current Magazine
North Carolina: Privacy vs. Drones Read Online
Subscribe
West Virginia Chemical Spill Insurance
On the iPad

News " Markets " Jobs |

Front Page | News | Topics | Magazines Directories | Jobs | Features | Subscribe |

Most Popular National International East Midwest South Central Southeast West

e - \ > N
RISING TO MEET THE’BEJ'!AN_DS OF COMPLEX BROKERAGE.

(]

Canada, U.S. Safety Agencies Urge Fast
Action on Oil-by-Rail Cars
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Canada, U.S. Safety Agencies Urge Fast Action on Oil-by-Rail Cars

“A long and gradual phase-out of older cars simply isn’t good enough,” TSB Chairwoman
Wendy Tadros said at an Ottawa news conference. “The period in which that phase-out
happens is something we’re going to leave to regulators, but we’re saying this should be
happening sooner rather than later.”

Government officials in both countries said on Thursday they viewed the recommendations
as a matter of urgency.

The oil that exploded in the Lac-Megantic, Quebec derailment, which caused an explosion
and fire that killed 47 people, was carried in DOT-111 tanker cars that pre-dated tougher new
safety standards for that type of cars that were introduced in October 2011.

While DOT-111 cars built since 2011 comply with new requirements, tens of thousands of
older ones remain in service, and shipping oil by rail has grown exponentially as the industry
discovers and extracts crude deposits in areas such as the Bakken region of North Dakota,
where pipelines are scarce.

“The large-scale shipment of crude oil by rail simply didn’t exist 10 years ago, and our safety
regulations need to catch up with this new reality,” said NTSB Chairwoman Deborah
Hersman. “While this energy boom is good for business, the people and the environment
along rail corridors must be protected from harm.”

ALREADY UNDER DISCUSSION
Canadian Transport Minister Lisa Raitt and U.S. Transportation Secretary Anthony Foxx have
already held discussions about new safety standards for the DOT-111 cars.

In 2012, the NTSB recommended that the DOT-111 cars be retrofitted or phased out. Raitt
said earlier this month that new standards would be introduced fairly soon, and North Dakota
Senator John Hoeven said Foxx had promised tougher standards “in weeks, not months.”

North Dakota Governor Jack Dalrymple told Reuters this week the new standards were
needed immediately.

Last month, a 106-car BNSF Railway Co. train carrying crude oil eastward crashed into a
derailed grain train near Dalrymple’s hometown of Casselton, North Dakota.

In early November, two dozen cars on a 90-car oil train derailed in rural Alabama, erupting
into flames that took several days to fully extinguish.

Canada’s TSB said on Thursday that investigators had found that the older DOT-111 cars in
the Lac-Megantic crash experienced significant ruptures even at slower speeds, based on
their analysis of the cars at the rear of the train that suffered tank shell and head damage.

The U.S. NTSB recommended on Thursday that regulators require expanded route planning
for shipping dangerous materials to avoid populated and other sensitive areas.

It also recommended auditing shippers and rail carriers to ensure they properly classify
hazardous materials and have adequate safety plans.

Thirdly, it recommended U.S. authorities develop an audit program to ensure rail carriers are
able to respond properly to worst-case scenario accidents in which a train spills its entire oil
cargo.

The Canadian agency made similar recommendations for route-planning and safety as well
as for having emergency response plans along these routes.

Raitt she said in a statement she has instructed her officials to review the recommendations
on an urgent basis.

“We have continuously demonstrated our commitment to safety by implementing every one of
the Transportation Safety Board’s recommendations arising from the investigation at Lac-
Megantic,” she said.

http://www.insurancejournal.com/news/international/2014/01/24/318291.htm

Page 2 of 4

MOST POPULAR
Now This Week Commented

Berkshire Hathaway Insures $1 Billion
Prize for Predicting NCAA Winners

Somali Pirates Driven Off in First Attack
of 2014

Wells Fargo Selling 42 Smaller Regional
Insurance Offices to USI

Travelers More Than Triples Profit in Q4
on Lower Disaster Losses, Higher Prices

Regulators Reviewing Berkshire
Hathaway for Systemic Risk

More Top Stories

Have a news tip? Tell us.

CURRENT ISSUE

Read Online

Download PDF

Subscribe

Available on the iPad

PARTNER CENTER

P&C News App

DEIEYE
bmw.

PROPERTY
AND CASUALTY

INSURANCE
CONCEPTS

SIMPLIFIED INSURANCE JOURNAL

FEATURED VIDEOS
How Agencies View Change

Management, Operating
§ Procedures

1/28/2014



Canada, U.S. Safety Agencies Urge Fast Action on Oil-by-Rail Cars

At the U.S. Conference of Mayors in Washington, Foxx did not specifically comment on the
new recommendations, but said there was no “magic bullet” to improve the safety of shipping
oil by rail.

“We don’t think this is a situation where one type of action is going to solve this problem,”
Foxx said. “We’ve got a prevention focus, we’ve got a mitigation focus, we’ve got an
emergency response focus.”

Later, the U.S. Department of Transportation said in a statement that safety was its top
priority and that it was already acting on the recommendations.

“We agree that a comprehensive, all-of-the-above approach is needed to ensure the safe
transport of crude oil. DOT has already begun taking actions on these recommendations and
other additional steps...” it said. “We intend to take additional steps in the coming days and
weeks.”

Copyright 2014 Reuters. Click for restrictions.
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National Transportation Safety Board
Washington, DC 20594

Safety Recommendation

Date: January 23, 2014
In reply refer to: R-14-1 through -3

The Honorable Joseph C. Szabo
Administrator

Federal Railroad Administration
Washington, DC 20590

The National Transportation Safety Board (NTSB) is providing the following information
to urge the Federal Railroad Administration (FRA) to take action on the safety recommendations
issued in this letter. These recommendations are derived from the NTSB’s participation in the
Transportation Safety Board of Canada’s (TSB) investigation of the July 6, 2013, derailment of a
Montreal, Maine & Atlantic (MMA) freight train in Lac-Mégantic, Quebec, Canada.

These recommendations address shipping classification for hazardous materials and
safety and security plans for hazardous materials in railroad freight transportation. As a result of
this investigation to date, and consistent with the evidence found and the observations made, the
NTSB 1s issuing three safety recommendations to the FRA. Information supporting these
recommendations is discussed below.

The Accident

On July 5, 2013, at 10:45 p.m. eastern daylight time, MMA freight train MMA-002 was
proceeding eastbound on the MMA Sherbrooke Subdivision, en route from Montréal, Quebec, to
Saint John, New Brunswick, Canada. The train was 4,700 feet long and weighed more than
10,000 tons. The train was composed of 5 head-end locomotives, a special-purpose 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 service tank cars
(DOT-111) loaded with petroleum crude oil. The waybills described the product in the tank cars
as Petroleum Crude Oil, UN1267, Class 3, Packing Group III. The crude oil originated from a
tank truck-to-rail car transloading facility in New Town, North Dakota, and was destined for an
oil refinery in Saint John, New Brunswick. The Canadian Pacific Railway transported the tank
cars from New Town to Montréal, where the tram was conveyed to the MMA with the same
waybill information.

About 11:00 p.m., the engineer stopped the train at the designated MMA crew change
point at milepost 7.40 near Nantes, Quebec. He left the lead locomotive idling and then departed

201400058 8553



the area, leaving the train unattended on the mainline track. The track had a descending grade of
about 1.2 percent toward the town of Lac-Mégantic.

About 11:40 p.m., a nearby resident called the 911 emergency call center to report a fire
on the idling locomotive. The local fire department responded, and the MMA dispatched an
employee to assist the fire department personnel. About midnight, the responders initiated
emergency shutdown procedures on the locomotive and extinguished the fire. The fire
departinent and MMA personnel then departed the location, leaving the train unattended.

Shortly before 1:00 am. on July 6, 2013, the unattended tramn started to move, and it
gathered speed, rolling uncontrolled for 7.4 miles down the descending grade into Lac-Mégantic.
As the train entered the center of Lac-Mégantic, it was moving well over the authorized speed.
The boxcar and 63 loaded crude oil tank cars derailed near the center of Lac-Mégantic. The
locomotives separated from the train and came to rest about 1/2 mile east of the derailment.

At least 60 of the 63 derailed DOT-111 tank cars released about 1.6 million gallons of
crude oil. Some of the spilled oil ignited immediately. The fire engulfed the derailed cars and the
surrounding area. Forty-seven people died as a result of the fire, and nearby structures were
destroyed or extensively damaged. The fire was extinguished by noon on July 7, 2013. About
2,000 people evacuated the surrounding area.

DOT Postaccident Actions

On August 2, 2013, the FRA issued Emergency Order No. 28 to address safety issues
related to securement of unattended 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 including
anhydrous ammonia (UN1005) and ammonia solutions (UN3318); or (2) 20 rail car loads
or intermodal portable 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 combust:ble
liquid, Class 1.1 or 1.3 explosive, or hazardous substance listed in 49 CFR 173. 31(ﬂ(2)

These quantities of specific hazardous materials addressed in Emergency Order No. 28 are the
same as those that define a key train’ as outlined in the Association of American Railroads
(AAR) Circular No. OT-55-N, Recommended Railroad Operating Practices for Transportation
of Hazardous Materials, effective August 5, 2013. Emergency Order No. 28 “was intended to
address some of the human factors failures that may cause unattended equipment to be
mproperly secured and to protect against a derailment situation similar to that which occurred in
Lac-Mégantic.”

Feder ‘al Register 78, no. 152 (August 7, 2013): 48218.

2 The Association of American Railroads revised the definition of key frain on August 5, 2013, to mean “any
train with one tank car load of Poison or Toxic Inhalation Hazard (Hazard Zone A, B, C, or D), anhydrous ammonia
(UN1005), or ammonia solutions (UN3318); 20 car loads or intermodal portable tank loads of any combination of
hazardous material; or one or more car loads of spent nuclear fuel or high level radioactive waste.”



Emergency Order No. 28 prohibits railroads from leaving trains or vehicles transporting
the specified hazardous materials unattended on mainline track or siding outside of a yard or
terminal unless the railroad adopts and complies with a plan that provides sufficient justification
for leaving them unattended under specific circumstances and locations. The order also requires
railroads to develop specific processes for securing, communicating, and documenting the
securement of applicable unattended trains and vehicles, including locking the controlling
locomotive cab door or removing the reverser’ and setting a sufficient number of hand brakes
before leaving the equipment unattended. In addition, the order requires railroads to review,
verify, and adjust as necessary existing requirements and instructions related to the number of
hand brakes to be set on unattended trains; conduct train securement job briefings among
crewmembers and employees; and develop procedures to ensure qualified employees mspect
equipment for proper securement after emergency response actions that involve the equipment.

On August 2, 2013, the FRA and the Pipeline and Hazardous Materials Safety
Administration (PHMSA) issued joint Safety Advisory 2013-06.* The advisory recommends
eight additional actions that railroads and shippers should take to ensure the safe transportation
of hazardous materials:

o Review the details and lessons learned from the Lac-Mégantic accident;
e Review crew staffing levels;
o Require the train reverser to be removed and secured when unattended;

o Review all railroad operating procedures, testing, and operating rules concerning train
securement;

o Review the Transport Canada’ directives to secure and safely operate a train,

e Conduct a systemwide assessment of security risks when a train is unattended and
identify mitigation efforts for those risks;

e Evaluate processes to ensure proper classification of hazardous materials for
shipment; and

e Review shippers’ and carriers’ safety and security plans and amend the plans as
necessary.

On January 2, 2014, PHMSA issued a safety alert addressing the flammability
characteristics of the crude oil produced from the Bakken Shale formation region in the
United States.® When it announced the safety alert, PHMSA noted that the alert reinforces “the
requirement to properly test, characterize, 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 from moving forward or backward under power of the engine.

* Federal Register 78, no. 152 (August 7, 2013): 48224.

3 Transport Canada is the Canadian government department responsible for regulating transportation safety in
Canada.

® pipeline and Hazardous Materials Safety Administration, Safety dlert, January 2, 2014: Preliminary Guidance
fiom Operation Classification (Washington, DC: US Department of Transportation, Pipeline and Hazardous
Materials Safety Administration, 2014).



hazardous materials prior to and during transportation.” It also stresses that offerors’ “must
ensure that all potential hazards of the materials are properly characterized” and assign the
appropriate classification and packing group of crude oil shipments.

The NTSB is concerned that major loss of life, property damage, and environmental
consequences can occur when large volumes of crude oil or other flammable materials are on a
single train involved in an accident, as seen in the Lac-Mégantic accident. The sharp increase in
crude oil rail shipments in recent years as the United States experiences unprecedented growth in
oil production has significantly increased safety risks to the public.? The NTSB agrees with the
following safety concerns identified m Emergency Order No. 28:

Crude oil is problematic when released because it is flammable, and the risk is
compounded because it 1s commonly shipped in large units.

Similar dangers exist with other hazardous materials such as ethanol, which was
transported via rail more than any other hazardous material in 2012.

Although the Lac-Mégantic accident occurred in Canada, the freight railroad
operating environment in Canada is similar to that in the United States.

The MMA ftrain in the Lac-Mégantic accident was transporting 72 carloads of
petroleum crude o1l in a single consist. Rail lines in the United States commonly
configure trains to transport crude oil by a unit train that consists virtually entirely of
tank cars containing crude oil.

The Lac-Mégantic accident demonstrates the destructive effects of large numbers of
derailed DOT-111 tank cars containing flammable materials as seen in several recent NTSB
accident mvestigations:

The December 30, 2013, BNSF Railway Company crude oil unit train that derailed
near Casselton, North Dakota, after striking another derailed freight train. Several of
the DOT-111 tank cars ruptured and released crude oil that ignited. The postaccident
fire destroyed two locomotives and thermally damaged several additional tank cars
causing violent, fiery eruptions. 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 tank cars released
about 53,000 gallons of ethanol, with energetic rupture of one tank car in a
postaccident fire.

” Title 49 CFR 171.8 defines offeror as any person who (1) performs, or is responsible for performing, any
pre-transportation function required under this subchapter for transportation of the hazardous material in commerce
and/or (2) tenders or makes the hazardous material available to a carrier for transportation in commerce.

® Bureau of Explosives, Anmual Report of Hazardous Materials Transported by Rail, BOE 12-1
(Washington, DC: Association of American Railroads, Bureau of Explosives, 2013).



e The October 7, 2011, derailment in Tiskilwa, Ilinois, of 10 DOT-111 tank cars
resulting in fire, energetic rupture of several tank cars, and the release of
162,000 gallons of ethanol.’

e The June 19, 2009, Canadian National Railway derailment in Cherry Valley, Illinois,
in which 13 of 19 derailed DOT-111 tank cars were breached, caught fire, and
released about 324,000 gallons of ethanol. The postaccident fire resulted in one death
nine injuries, and the evacuation of 600 houses within 1/2 mile of the accident.'®

e The October 20, 2006, derailment in New Brighton, Pennsylvania, in which
23 DOT-111 tank cars in a unit train derailed, fell from a bridge, caught fire, and
released more than 485,000 gallons of ethanol."

The NTSB is aware that the FRA investigated the February 6, 2011, derailment in
Arcadia, Ohio, of a unit train of loaded DOT-111 tank cars that released about 786,000 gallons of
ethanol from 32 derailed tank cars. The FRA also investigated the August 5, 2012, derailment of
18 DOT-111 tank cars of ethanol in Plevna, Montana, where 5 cars caught fire resulting i some
explosions. Most recently, the FRA is investigating the November 7, 2013, derailment of 26 tank
cars of a 90-car unit train of crude oil in Aliceville, Alabama, in which breached tank cars caught
fire and released crude oil into a wetland.

Planning Requirements for Rail Transportation of Hazardous Materials

Title 49 CFR Part 172, Subpart I, prescribes requirements for the development and
implementation of plans to address security risks related to the commercial transportation of
hazardous materials. On November 26, 2008, PHMSA, in coordination with the FRA and the
Transportation Security Administration (TSA), issued a final rule requiring, among other things,
that rail carriers compile annual data on certain shipments of explosive, toxic by inhalation, and
radioactive materials; use the data to analyze safety and security risks along rail routes where
those materials are transported; assess alternative routing options; and make routing decisions
based on those assessments. The final rule also addresses section 1551(e) of the Implementing
Recommendations of the 9/11 Commission Act of 2007, Pub. L. 110-53, that requires rail
carriers transporting “security sensitive materials” to select the safest and most secure route to be
used in transporting those materials, based on the carrier’s analysis of the safety and security
risks on primary and alternate transportation routes over which the carrier 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 carrier

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

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

I National Transportation Safety Board, Derailment of Noifolk Southern Railway Company Train 68QB119
with Release of Hazardous Materials and Fire, New Brighton, Pennsylvania, October 20, 2006, RAR-08/02
(Washington, DC: National Transportation Safety Board, 2008).



that transports more than 5,000 pounds of a Division 1.1, 1.2, or 1.3 explosive in a single car
load; a single bulk package of a material toxic by inhalation; or a highway route-controlled
quantity of a Hazard Class 7, radioactive material, must annually compile commodity data to
identify routes on which these materials are transported. The rail carrier also must annually
analyze the safety and security risks for the transportation routes to include 27 risk factors, such
as the volume of hazardous materials transported; track type, class, and maintenance schedule;
track grade and curvature; 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 defined in 49 CFR 172.820(c). The carrier also must identify alternative routes
over which 1t has authority to operate and perforn a safety and security risk assessment of those
routes for comparison. The carrier must use the analysis to select the practicable route posing the
least overall safety and security risk.

According to the regulations, if the FRA finds the carrier’s route selection documentation
and underlying analyses to be deficient, the carrier 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 alternative route.

A primary safety and security concern related to rail transportation of hazardous materials
that was considered in the interim final rule published on April 16, 2008, is the prevention of
catastrophic release or explosion in proximity to densely populated areas, including urban areas
and events or venues with large numbers of people in attendance, iconic buildings, landmarks, or
environmentally sensitive areas. The goal of the PHMSA-required routing analysis is to ensure
that each route used for the transportation of the specified hazardous materials presents the
fewest overall safety and security risks. PHMSA also noted that even in the absence of
alternative routes, assessing the safety and security risks along the route is critical to enhancing
rail transportation safety and should prompt rail carriers to address identified vulnerabilities.

With the notable exception of the Lac-Mégantic accident, in which 47 people died and
the town center was destroyed, none of the accidents cited above that involved fires and
explosions on blocks of tank cars and unit trains carrying flammable materials occurred in
densely populated areas. However, each of these accidents exhibited the potential for severe
catastrophic outcomes had they occurred in such critical areas.

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

"> Federal Register 73, no. 74 (April 16, 2008): 20752.



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 persnaded that
they warrant the additional precautions required by the interim final rule.

Significant changes to the regulatory landscape have occurred since the issuance of the
2008 final rule. Major growth in crude oil and ethanol transportation volumes has occurred in
recent years, yet this market did not exist when the rule 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."° The first quarter 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 future. Furthermore, 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 in 2012.

In the April 16, 2008, interim final rule, PHMSA stated that route planning and selection
regulations were intended to protect against an event such as the one that occurred 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 injuries."”” The Lac-Mégantic
accident and other recent accidents have demonstrated that the same potential for loss of life and
damage to communities and the environment exists when accidents occur involving blocks of
tank cars and unit trains transporting large volumes of flammable materials. Although the FRA
actions under Emergency Order No. 28 acknowledge that better security is needed for unattended
key trains, route planning and route selection protections currently required for explosive, toxic
by inhalation, or radioactive materials are not required for trains transporting large bulk
quantities of volatile flammable liquids through populated communities. The NTSB believes that
at a minimum, the route assessments, alternative route analysis, and route selection requirements
of 49 CFR 172.820 should be extended to key trains transporting large volumes of flammable
liquid. Therefore, the NTSB recommends that the FRA work with PHMSA to expand hazardous
materials route planning and selection requirements for railroads under 49 CFR 172.820 to
include key trains transporting flammable liquids as defined by AAR Circular No. OT-55-N and,
where technically feasible, require rerouting to avoid transportation of such hazardous materials
through populated and other sensitive areas.

Oil Spill Response Plans

Executive Order 12777' delegates to the DOT various responsibilities identified in
section 311(j) of the Clean Water Act regarding discharges of oil and hazardous substances from
transportation-related on-shore facilities. The PHMSA authority for on-shore transportation
facilities (motor vehicles and rolling stock) is limited to promulgating regulations. Spill response

® Bureau of Explosives, dmmual Report of Hazardous Materials Transporfed by Rail, BOE 12-1

(Washington, DC: Association of American Railroads, Bureau of Explosives, 2013).

1 3. Karl Alexy, “Crude Oil and Ethanol Transportation Trends” (presentation, 49th Railroad Safety Advisory
Committee, Washington, DC, August 29, 2013).

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

' Federal Register 56 (October 22, 1991): 54757.



plans are submitted to the Federal Motor Carrier Safety Administration and the FRA for highway
carriers and railroads, respectively. 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 cars) 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 transporter develop a response organization
and ensure 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 resources will be available in
a timely manner to reduce the severity and impact of a discharge. Federal regulations require all
railroads that transport liquid petroleum oil to develop basic written response plans that describe
the manner of response to discharges that may occur during transportation, take into account the
maximum potential discharge, identify the private personnel and equipment available to respond
to a discharge, and retain that plan on file at its principal place of business and at the dispatcher’s
office. A comprehensive written plan is required for carriers transporting bulk shipments that
exceed the 42,000-gallon package size. Each of these carriers also is required to have a
comprehensive written plan that

e is consistent with the requirements of the National Contingency Plan (40 CFR
Part 300) and Area Contingency Plans;

e identifies a qualified individual having full authority to implement removal actions;

e ensures by confract or other means the availability of private personnel and
equipment necessary to remove a worst-case discharge;

e describes training, equipment testing, drills, and exercises; and

e 1s submitted to the FRA.

When a discharge occurs into navigable waters of the United States, the carrier is
responsible for implementing the basic or comprehensive response plan.

Because trains typically travel many hundreds of miles, the response environments can
present varied equipment needs, logistics, and containment strategies. Along a selected route,
carriers would be better prepared to mitigate damage caused by releases of petroleum 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 ensure the availability of necessary response resources, carriers have effectively placed
the burden of remediating the environmental consequences of an accident on local communities
along their routes.

Although railroad industry recommended practices for key trains contained in AAR
Circular OT-55-N state that railroads will assist local emergency planning committees and
emergency response organizations in developing plans and preparations for handling hazardous
materials transportation accidents, these practices are not mandated, and the burden of
responding to an accident and remediating the aftermath is still left with communities.



In the case of the Lac-Mégantic accident, the MMA did not have sufficient resources
available to mitigate the release. About 1.6 million gallons of crude oil were released from the
derailed tank cars in Lac-Mégantic with initial cleanup costs estimated at more than
$200 million, significantly exceeding the MMA’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-Mégantic, and petroleum related contaminants that entered the Chaudiére River
were transported as far as 74 miles away."” The operational and financial responsibility for
containing and remediating the release was placed on the provincial and federal governments.

The MMA is based in Maine, and it was similarly unprepared to respond to a worst-case
discharge occurring within its US territory because it was not required to develop a
comprehensive response plan. Had the regulatory threshold for comprehensive response planning
included trains carrying large volumes of petroleum products, the FRA could have required the
MMA to develop a plan to prepare for response to a release on the scale of the one that occurred
m Lac-Mégantic.

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. The FRA would be better prepared to identify
deficient response plans if it had a program to thoroughly review and approve each plan before
carriers are permitted to transport petroleum oil products. In comparison to other DOT
regulations for oil transportation in pipelines, an operator may not handle, store, or transport oil
in a pipeline unless it has submitted a response plan for PHMSA approval.'® The NTSB strongly
believes there must be an equivalent level of preparedness across all modes of transportation to
respond to major disasters involving releases of flammable liquid petroleum products. Therefore,
the NTSB recommends that the FRA develop a program to audit response plans for rail carriers
of petroleum products to ensure that adequate provisions are in place to respond to and remove a
worst-case discharge to the maximum extent practicable and to mitigate or prevent a substantial
threat of a worst-case discharge.

7 Quebec Ministry of Sustainable Development, Environment and Parks, Déraillement ferroviaire raillement
de Lac-Mégantic (Environmental Characterization, Lac-Mégantic Derailment, Preliminary Report), (Quebec:
Golder Associates, 2013).

18 Concurrently, the NTSB has issued Safety Recommendation R-14-5 to PHMSA: “Revise the spill response
planning thresholds contained in Title 49 Code of Federal Regulations Part 130 to require comprehensive response
plans to effectively provide for the carriers’ ability to respond to worst-case discharges resulting from accidents
involving unit trains or blocks of tank cars transporting oil and petroleum products.”

19 As a result of its investigation of the rupture of a crude oil pipeline in Marshall, Michigan, on July 25, 2010,
the NTSB issued Safety Recommendation P-12-9 to PHMSA: “Amend Title 49 Code of Federal Regulations
Part 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 petroleum products to
ensure that pipeline operators have adequate resources available to respond to worst-case discharges.” National
Transportation Safety Board, Enbridge Incorporated Hazardous Liguid Pipeline Rupture and Release, Marshall,
Michigan, July 25, 2010, PAR-12/01 (Washington, DC: National Transportation Safety Board, 2012).
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Hazardous Materials Packing Group Classification

The MMA train originated from a tank truck-to-rail car transloading facility in New
Town, North 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 III.

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

Table. Hazardous Liquids Class 3 Packing Group Criteria

Packing Group Flash Point Boiling Point
| N/A < 35°C
1] <23°C > 35°C
=23°C 5
1l < 60°C > 35°C

The mtensity of the postaccident fire in Lac-Mégantic and the apparent low viscosity of
the crude 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
Farmnham, 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 nitial
boiling pomnt was between 43.9°C and 48.5°C, which placed this product in the lower end of the
crude oil flash point range, well below the parameters for Packing Group III materials. Thus, the
test results confirmed the crude oils on these trains had been incorrectly assigned to Packing
Group III, and they should have been assigned to the more hazardous Packing Group II.

The crude oil on the accident train was derived from 11 different suppliers from
producing wells i the Bakken Shale region of North Dakota, and the suppliers classified it as a
Class 3 hazardous material with the packing group varying from Packing Group I to Packing
Group III. Investigators determined that the hazardous materials shipping papers provided by
trucking companies transporting crude oil from the wells to the transloading facility indicate the
crude o1l was Packing Group II, although these companies could not provide evidence that the oil
had been tested to assign the appropriate packing group. Investigators learned that after these
loads were placed into rail tank cars, the bills of lading SST provided to the Canadian Pacific
Railway described the crude oil as Packing Group III. The accident train with the same incorrect
Packing Group Il waybill information was interchanged to the MMA in Montréal.

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

*® packing groups for Class 3 materials are defined in 49 CFR 173.121.



11

in commerce or transports in commerce such hazardous materials must develop and adhere to a
transportation security plan for the hazardous materials. The security plan must include an
assessment of possible security risks for shipments and appropriate measures to address 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 security from origin
to destination, including shipments stored incidental to transportation. Packing Group III
materials are excluded from this requirement.

The August 2, 2013, FRA and PHMSA joint 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 ensure the continued safe and secure transportation of railroad tank cars containing hazardous
materials.

In addition, on November 20, 2013, the FRA and PHMSA jointly published Safety
Advisory 2013-07 that announced the “Operation Classification” compliance initiative that
involves unannounced inspections and testing to verify material classification and packing group
assignments selected by shippers of petroleum crude 0il.2! The advisory also announced that
FRA and PHMSA inspectors are auditing safety and security plans to determine whether the
plans address the vulnerabilities highlighted in Emergency Order No. 28 and the August 2, 2013,
safety advisory.

Pending publication of a report on the scope and findings of the FRA and PHMSA
enforcement initiatives, the NTSB remains concerned that the practice of mischaracterizing the
packing group of crude oil shipments may allow shippers to avoid the security requirements
necessary for transporting large quantities of volatile crude oil. Further, although the safety
advisory recommends that shippers evaluate and update their plans as necessary, it is essential
that a system of compliance monitoring combined with FRA assistance is implemented to ensure
these plans are adequate and the provisions fully operational. Therefore, the NTSB recommends
that the FRA audit shippers and rail carriers of crude oil to ensure they are using approprate
hazardous materials shipping classifications, have developed transportation safety and security
plans, and have made adequate provision for safety and security.

Investigators are still examining issues related to the Lac-Mégantic, Quebec, accident. At
this time, the TSB has not made any final conclusions about this accident. Nonetheless, the
NTSB has identified the safety issues described above, which should be addressed expeditiously.
Therefore, the National Transportation Safety Board makes the following safety
recommendations to the Federal Railroad Administration:

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

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

Audit shippers and rail carriers of crude oil to ensure they are using appropriate
hazardous materials shipping classifications, have developed transportation safety
and security plans, and have made adequate provision for safety and security.

(R-14-3)

The NTSB also issued three safety recommendations to the Pipeline and Hazardous
Materials Safety Administration.

Chairman HERSMAN, Vice Chairman HART, and Members SUMWALT, ROSEKIND,
and WEENER concurred in these recommendations.

The NTSB is vitally interested in these recomiendations 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 recommendations by number. We encourage you to submit your
response electronically to correspondence@ntsb.gov.

[Original Signed]

By: Deborah A.P. Hersman,
Chairman



National Transportation Safety Board
Washington, D.C. 20594

Safety Recommendation

Date: March 2, 2012

In reply refer to: R-12-5 through -8
R-07-4 (Reiteration)

The Honorable Cynthia L. Quarterman

Administrator

Pipeline and Hazardous Materials
Safety Administration

Washington, D.C. 20590

About 8:36 p.m., central daylight time, on Friday, June 19, 2009, eastbound Canadian
National Railway Company (CN) freight train U70691-18, traveling at 36 mph, derailed at a
highway/rail grade crossing in Cherry Valley, Illinois. The train consisted of 2 locomotives and
114 cars, 19 of which derailed. All of the derailed cars were tank cars carrying denatured fuel
ethanol, a flammable liquid. Thirteen of the derailed tank cars were breached or lost product and
caught fire. At the time of the derailment, several motor vehicles were stopped on either side of
the grade crossing waiting for the train to pass. As a result of the fire that erupted after the
derailment, a passenger in one of the stopped cars was fatally injured, two passengers in the same
car received serious injuries, and five occupants of other cars waiting at the highway-rail
crossing were injured. Two responding firefighters also sustained minor injuries. The release of
ethanol and the resulting fire prompted a mandatory evacuation of about 600 residences within a
1/2-mile radius of the accident site. Monetary damages were estimated to total $7.9 million.'

The National Transportation Safety Board (NTSB) determined that the probable cause of
the accident was the washout of the track structure that was discovered about 1 hour before the
train’s arrival, and the CN’s failure to notify the train crew of the known washout in time to stop
the train because of the inadequacy of the CN’s emergency communication procedures.
Contributing to the accident was the CN’s failure to work with Winnebago County to develop a
comprehensive storm water management design to address the previous washouts in 2006 and
2007. Contributing to the severity of the accident was the CN’s failure to issue the flash flood
warning to the train crew and the inadequate design of the DOT-111 tank cars, which made the
cars subject to damage and catastrophic loss of hazardous materials during the derailment.

' See Derailment of Canadian National Railway Company Freight Train U70691-18 With Subsequent
Hazardous Materials Release and Five, Cherry Valley, Illinois, June 19, 2009, Railroad Accident Report
NTSB/RAR-12/01 (Washington, DC: National Transportation Safety Board, 2012) on the NTSB website at
<http://www.ntsb.gov>.
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Damage to Tank Heads, Shells, and Top Fittings

During a number of accident investigations over a period of years, the NTSB has noted
that DOT-111 tank cars have a high incidence of tank failures during accidents. Previous NTSB
investigations that identified the poor performance of DOT-111 tank cars include a May 1991
safety study” as well as NTSB investigations of a June 30, 1992, derailment in Superior
Wisconsin;” a February 9, 2003, derailment in Tamaroa, Illinois;* and an October 20, 2006,
derailment of an ethanol unit train in New Brighton, Pennsylvania.’ In addition, on
February 6, 2011, the Federal Railroad Administration (FRA) investigated the derailment of a
unit train of DOT-111 tank cars loaded with ethanol in Arcadia, Ohio, which released about
786,000 gallons of product.

The fact that DOT-111 general service tank cars experience more serious damage in
accidents than pressure tank cars, such as DOT-105 or the DOT-112 cars, can be attributed to the
fact that pressure tank cars have thicker shells and heads. The pressure cars are also usually
equipped with metal jackets, head shields, and strong protective housings for top fittings. They
do not have bottom outlet valves, which have been proven to be prone to failure in derailment
accidents.

Of the 15 derailed DOT-111 tank cars that piled up in this accident, 13 cars lost product
from head and shell breaches or through damaged valves and fittings, or a combination of the
two. This represents an overall failure rate of 87 percent and illustrates the continued inability of
DOT-111 tank cars to withstand the forces of accidents, even when the train is traveling at
36 mph, as was the case in this accident. Head breaches resulting in the release of denatured fuel
ethanol occurred in 9 of the 15 tank cars in the pileup. Head failures in seven of the cars were
apparently caused by coupler or draft sill strikes. Two of the tank heads were breached by other
striking objects or tank car structures. Additionally, side shells of three of the tank cars were
breached as a result of car-to-car impacts. Clearly, the heads and shells of DOT-111 tank cars,
such as those that are used to transport denatured fuel ethanol in unit trains, can almost always be
expected to breach in derailments that involve pileups or multiple car-to-car impacts. The
inability of the DOT-111 tank car heads and shells to retain lading in this accident is comparable
with previously mentioned ethanol unit train accidents that occurred in New Brighton,
Pennsylvania, in which 12 heads or shells were breached of 23 derailed tank cars, and in Arcadia,
Ohio, in which 28 heads and shells of 32 derailed tank cars were breached.

DOT-111 tank cars make up about 69 percent of the national tank car fleet, and denatured
fuel ethanol is ranked as the largest-volume hazardous materials commodity shipped by rail. This
accident demonstrates the need for extra protection such as head shields, tank jackets, more
robust top fittings protection, and modification of bottom outlet valves on DOT-111 tank cars

2 NTSB/SS-91/01.

* Derailment of Burlington Northern Freight Train No. 01-142-30 and Release of Hazardous Materials in the
Town of Superior, Wisconsin, June 30, 1992, Hazardous Materials Accident Report NTSB/HZM-94/01 (Washington,
DC: National Transportation Safety Board, 1994) <www.ntsb.gov/>

* Derailment of Canadian National Freight Train M33371 and Subsequent Release of Hazardous Materials in
Tamaroa, lllinois, February 9, 2003, Accident Report NTSB/RAR-05/01 (Washington, DC: National Transportation
Safety Board, 2005). <www.ntsb.gov/>

Y NTSB/RAR-08/02.
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used to transport hazardous materials. The NTSB concluded that if enhanced tank head and shell
puncture-resistance systems such as head shields, tank jackets, and increased shell thicknesses
had been features of the DOT-111 tank cars involved in this accident, the release of hazardous
materials likely would have been significantly reduced, mitigating the severity of the accident.

Although hazardous materials are better protected when transported in pressure tank cars,
the majority of the fleet of pressure tank cars, which are currently used for other hazardous
materials such as liquefied petroleum gas, chlorine, and anhydrous ammonia, would be required
to supply the demand for ethanol transportation alone. The FRA estimates there are about 40,000
class DOT-111 general service tank cars currently in ethanol service, while the total fleet of
pressure tank cars of all specifications consists of about 62,000 cars.® Since this accident, the
Association of American Railroads (AAR) has opted to increase the crashworthiness of newly
constructed class DOT-111 tank cars used in ethanol and crude oil service in Packing Groups’ I
and II. AAR requirements for new tank cars increase the minimum head and shell thickness to
1/2 inch for TC-128B nonjacketed cars and 7/16 inch for jacketed cars. Shells of nonjacketed
tank cars constructed of A516-70 steel must now be 9/16 inch thick; shells of jacketed cars must
be 1/2 inch thick. The AAR requirements also specify that both the heads and the shells must be
constructed of normalized steel and that in all cases, a 1/2-inch-thick head shield must be
provided.

The AAR requirements do not provide a retrofit solution for the existing fleet of about
40,000 tank cars that are dedicated to transporting denatured fuel ethanol. In its March 9, 2011,
petition for rulemaking, the AAR specifically recommended that no provisions be adopted to
require modifications or retrofitting of existing DOT-111 tank cars. In the petition, the AAR
notes that it considered applying risk-reduction options both to the existing fleet and to new tank
cars; however the Railway Supply Institute conservatively estimates the cost of retrofitting
existing cars with head shield and jackets to be more than $1 billion over the life of a retrofit
program, not including cleaning and out-of-service costs. The AAR argues, by contrast, that a
member survey for information on the consequences of derailments involving Packing Groups I
and II hazardous materials from 2004 to 2008 found 1 fatality, 11 injuries and the release of
approximately 925,000 gallons of materials with associated cleanup costs of approximately $63
million.

The AAR cited other impediments to retrofitting DOT-111 tank cars with head shields or
jackets. For example, the AAR contends that the extra weight of these safety features could
overload tank cars designed to 263,000 pounds gross rail load even when the cars’ draft sills are
designed for 286,000 pounds. While increasing the thickness of existing tank car tank heads and
shells would require replacement of the tank, retrofitting tank cars with head protection systems
is not without precedent. When improved tank car construction specifications were adopted for
certain tank cars used to transport flammable gasses, anhydrous ammonia, or ethylene oxide, the
Research and Special Programs Administration (RSPA) took action to prohibit the use of tank
cars built to older construction standards for these products. On January 27, 1984, RSPA issued a
final rule that required after December 31, 1986, all DOT-105 tank cars constructed before

¢ Association of American Railroads, UMLER, February 2009.

7 The packing group indicates the degree of danger presented by a hazardous material in transport. Packing
Group I indicates great danger; Packing Group II, medium danger; and Packing Group I1l, minor danger.
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March 1, 1981, as well as all DOT-111 tank cars used to transport these specifically identified
hazardous materials to be equipped with the same tank head and thermal safety systems that are
required on newly built DOT-105 tank cars and on all specification DOT-112 and DOT-114 tank
cars used to transport those same hazardous materials.® The final rule noted that RSPA took this
action to increase the safety of transportation by rail of hazardous materials.

The FRA reported that there are currently no plans to require phase-out or retrofitting of
existing tank cars in the ethanol fleet.” The decision to not phase out or retrofit existing tank cars
allows new DOT-111 tank cars with improved protection to be commingled in unit train service
with the existing fleet of insufficiently protected tank cars. The decision thus ignores the safety
risks posed by the current fleet of about 40,000 ethanol tank cars that are on average 8 years old
with an estimated service life of 30 to 40 years. There will be increasing need for general service
tank cars to meet transportation demands due to the mandated tripling of the amount of ethanol
blended into the nation’s fuel supply by 2022. Notwithstanding the anticipated growth in the
volume of ethanol transported by railroad, existing DOT-111 tank cars will continue to make up a
large percentage of the tank car fleet for many years.

In addition, the FRA reports recent orders for 10,000 new general service tank cars to
provide for crude oil unit train transportation in the northwest United States and Canada due to
the lack of pipeline infrastructure. Tank cars for crude oil service have the same specifications as
cars used for ethanol, therefore design alternatives would easily apply to tank cars in both
services. Over the past 3 years, rail shipments of crude oil from the Bakken region of
North Dakota alone have increased from 500 carloads to more than 13,000 carloads, and volume
is expected to grow to 70,000 carloads annually.'® There would be significant benefit to
developing improved design standards prior to construction of large numbers of additional tank
cars, such as avoiding the need to later include these cars in a retrofit or phase-out program.

Improvements in tank car safety would most effectively be targeted to those hazardous
materials commodities that are transported by unit train, such as denatured fuel ethanol and crude
oils, and which pose the greatest risks when released, such as those commodities in Packing
Groups [ and II. The risks are greater in unit train operations because hazardous materials are
transported in high density. For example, a unit train of 75 to 100 fully loaded 30,000-gallon tank
cars typically transports between 2.1 million and 2.8 million gallons of hazardous materials per
tram.

Considering that 10 of the 13 cars that released product in this accident did so as a result
of punctures and fractures of the tank heads and shells, the NTSB welcomes the AAR’s actions
requiring that new DOT-111 tanks cars built for Packing Groups I and II service have head
shields and be constructed of thicker and higher quality steels. However, these actions do not
address existing tank cars and would not ensure that all tank cars used to transport hazardous
materials such as fuel ethanol will meet enhanced puncture resistance standards. Because of the
impediments to retrofitting the existing tank car fleet with puncture-resistance systems, a phase-out
of existing tank cars to other service may be the best option for the immediate future. The NTSB

¥ Federal Register, vol. 49, no. 19 (January 27, 1984), pp. 3468-3473.
® E-mail communication with FRA Hazardous Materials Division staff, November 2, 2011.
' Association of American Railroads’ Insider Newsletter, December 12, 2011.



concluded that the safety benefits of new specification tank cars will not be realized while the
current fleet of DOT-111 tank cars remains in hazardous materials unit train service, unless the
existing cars are retrofitted with appropriate tank head and shell puncture resistance systems.

Top fittings on tank cars generally project from the tank and are thus vulnerable to impact
damage in derailments where the fittings may impact the ground or another object with the entire
weight and momentum of the tank car behind it. Although housings used to protect the top
fittings of DOT-111 tank cars involved in this accident were fabricated in accordance with
Title 49 Code of Federal Regulations (CFR) 179.200-16, the postaccident inspection of the
derailed tank cars revealed that the housings were not effective in preventing damage to the top
fittings of two tank cars, resulting in subsequent loss of lading."’ While the housing did protect
the fittings in the case of one car, which came to rest lying upside down in soft mud, the top
fittings were damaged in other instances where the housings contacted less compliant objects. In
one case, the housing separated from the car, and both the liquid and vapor valves were sheared
from their threaded pipes, thereby causing the car to lose about 26,357 gallons of product. The
housing cover of another car was knocked askew in the derailment, breaking the vapor valve
from its fitting and contributing to the release of product from that car. Clearly, unprotected top
fittings are vulnerable to impact damage and release of hazardous materials even when tank cars
are otherwise less severely damaged, as was the case with the tank cars described above. The
NTSB concluded that requirements for protection of the top fittings of the DOT-111 tank cars
involved in this accident are inadequate because the protective housings were not able to
withstand the forces of the derailment.

In order to demonstrate the viability of possible solutions for top fittings protection for
non-pressure tank cars, the FRA, in October 2009, published the preliminary results of a report
following testing of three concepts: adding a roll bar assembly to the top of the tank;
incorporating a fabricated deflective skid to the top of the tank; and recessing the fittings into the
interior of the tank.'> Under an FRA contract, researchers created computer models, designed the
concepts, and conducted full-scale dynamic rollover tests as recently as August 2010 in order to
validate the models. Each of the concepts proved effective in preventing rollover damage to the
top fittings; however, the Pipeline and Hazardous Materials Safety Administration (PHMSA) has
not initiated rulemaking to require enhanced top fittings protection for general service tank cars.

Notwithstanding PHMSA'’s inaction in mandating top fittings protection, the AAR, which
by regulation is responsible for approving tank car designs, as of July 1, 2010, now requires that
all new non-pressure tank cars used to transport Packing Groups I and II hazardous materials be
equipped with discontinuity protection’® housings for top fittings. The top fittings are subject to
an impact performance standard incorporated into AAR’s Manual of Standards and
Recommended Practices. Essentially, top fittings may be grouped inside a more robust
pressure-car-type protective housing or mounted on nozzles or flanges within rollover skid

" One tank car released product from both a damaged top fitting and a bottom outlet valve.

12 Survivability of Railroad Tank Car Top Fittings in Rollover Scenario Derailments Phase 2 Final Report,
Federal Railroad Administration Report DOT/FRA/ORD-09-20 (Washington, DC: U.S. Department of
Transportation, 2009).

1 Discontinuity protection refers to a housing or skid-plate structure designed to protect fittings and valves from
damage in a derailment.
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protection. Although the top liquid and vapor valve fittings on the derailed tank cars were
contained within a housing, this housing was not nearly as strong as a pressure-car-type
protective housing that would be required by the new AAR standard.

The current AAR standard addresses new construction only and does not require
retrofitting of the current tank car fleet with top fittings protection. With approximately 40,000
existing DOT-111 tank cars that the FRA estimates are transporting denatured fuel ethanol with
an estimated service life of 30 to 40 years, this represents the potential for tank cars with
inadequately protected top fittings to continue to release products in accidents.

Therefore, the NTSB recommends that PHMSA require that all newly manufactured and
existing general service tank cars authorized for transportation of denatured fuel ethanol and
crude oil in Packing Groups I and II have enhanced tank head and shell puncture resistance
systems and top fittings protection that exceeds existing design requirements for DOT-111 tank
cars.

Damage to Bottom Outlet Valves

During the derailment, three bottom outlet valves opened as a result of valve operating
levers being bent and pulled away from their retaining brackets. The bottom outlet nozzles were
also sheared-off outward of discontinuity protection during the derailment, thus exposing the
open outlet valves. The open bottom outlet valves resulted in the release of most, if not all, of the
product from the respective cars.

Bottom outlet discontinuity protection of the type that existed on the accident tank cars
has been shown to be of limited effectiveness in preventing product releases from bottom outlets
during accidents. Cited in the Transportation Research Board report on Ensuring Tank Car
Safety, the AAR and the Railway Progress Institute reviewed the accident data for lading releases
from bottom outlet valve damage and found that tank cars with damaged bottom outlets had a
30-percent failure rate when protected, compared with a 66-percent failure when non-protected.
The rate of release for even the protected bottom outlet valves thus remains at such frequency
that it is likely that some DOT-111 tank cars will release product during derailments involving a
substantial number of these cars.

One of the derailed cars with an open bottom outlet valve was a CIT Rail-owned car with
a bottom outlet valve and handle configuration that had been modified from the original design.
The bottom outlet valve handle on the car was constructed with a breakaway point that was
designed to allow the handle to break free in an accident without causing the valve to open. But
the valve operating handle was too robust and failed to break away when the handle struck the
ground or another object. Instead, the retaining bracket broke, and the intact handle, though bent,
opened the valve and allowed lading to be released.

The AAR Manual of Standards and Recommended Practices Specifications for Tank
Cars specifies that: “bottom outlet valve handles ... must be designed to either bend or break
free on impact, or the handle in the closed position must be located above the bottom surface of
the skid.” In the modified valve arrangement, although the handle was designed to bend or break
free on impact, the end of the handle protruded outward such that it could become caught by
other objects, debris, or soil, and the break point feature was ineffective.



The other two cars with bottom outlet valves that opened during the derailment were GE
Equipment- and Trinity-owned cars that used a bottom valve handle arrangement in which the
valve handle extended out from the center of the tank and then upward and was secured to the
right side of the tank. Moving the handle longitudinally from the A end toward the B end of the
car opened the valve. This design does not have a breakaway feature for the valve handle, instead
relying on the fact that the handle extends above the bottom surface of the skid protection plate
in satisfaction of the AAR standard. Postaccident inspection of the two cars revealed that bottom
outlet valve handles were bent and pulled away from their retaining brackets and that the
exposed ball valves were open, thus allowing release of lading through the sheared nozzles.

The risks of releases from bottom outlet valves on general service tank cars has been
recognized for many years, as illustrated by the Chemical Manufacturers’ Association’s June 7, 1994,
correspondence with the NTSB concerning the status of Safety Recommendation R-91-11 in
which it reported that some of its members had made voluntary equipment modifications to
enhance the performance of their DOT-111 tank cars and that these modifications included
eliminating bottom outlets where feasible.

The AAR Tank Car Committee task force that considered several DOT-111 protective
systems or changes in operations discussed removal of bottom outlets from new and existing
DOT-111 tank cars in ethanol and crude oil service. The task force concluded that although
bottom outlet removal would be a significant improvement to tank car release performance and
could be easily accomplished, removing the bottom fittings would have major impact on existing
loading and unloading infrastructure. Therefore, AAR Circular letter CPC 1230 that includes
new requirements for tank cars ordered after October 1, 2011, failed to address removal or
further protection of bottom fittings.

The Hazardous Materials Regulations at 49 CFR 179.200-17(a)(4) and 173.31(d)(2)
require that outlet nozzle construction ensure against the unseating of the valve and that closures
on tank cars be designed and closed such that there will be no release of a hazardous material
under conditions normally incident to transportation, including the effects of temperature and
vibration, but the regulations are silent on the performance of bottom outlet valve operating
mechanisms under accident conditions. All bottom outlet nozzles are provided with a score
section around the piping or bolts that allow the nozzle to break away when struck in an accident,
thus preventing the bottom outlet valve from being damaged. When the bottom outlet nozzle is
stripped away by the forces of an accident, it is essential that the valve remain closed, otherwise
product will be free to drain from the tank.

To prevent unintended opening of bottom outlet valves during derailments, the valve
operating handles should be weak enough to readily break free before forces acting on the handle
become sufficient to break the retaining pin and rotate the bottom valve to its open position.
Alternatively, operating handles could be made of a detachable design such that no protruding
mechanism is present that could inadvertently open the bottom outlet valve during an accident.
The NTSB therefore concluded that the existing standards and regulations for the protection of
bottom outlet valves on tank cars do not address the valves’ operating mechanisms and therefore
are insufficient to ensure that the valves remain closed during accidents. The NTSB therefore
recommends that PHMSA require that all bottom outlet valves used on newly manufactured and
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existing non-pressure tank cars are designed to remain closed during accidents in which the valve
and operating handle are subjected to impact forces.

Design Requirements for Hazardous Materials Tank Cars

One of the derailed tank cars in this accident had a large breach that occurred as the draft
sill was loaded downward relative to the tank. The draft sill is attached to pads that are attached
to the tank car. The pads should help protect the tank from fracture caused by loads applied to the
draft sill. The strength of the welds attaching the draft sill to the pad should be no more than 85
percent of the strength of the welds attaching the pad to the tank. Thus, it is expected that the
draft sill should separate from the pad before the pad separates from the tank. However, in the
case of this particular tank car, the front sill pad fractured from the tank and remained attached to
the draft sill.

The fracture of the front sill pad occurred at its edges within the fillet welds where it was
attached to the tank. Overall deformation and fracture patterns indicated fracture initiated at the
front edge of the front sill pad due to downward loading of the head brace relative to the tank.
Fractures at the edges of the front sill pad all showed ductile overstress features with no evidence
of preexisting damage such as weld defects or fatigue cracks.

As the draft sill deformed further downward during the accident sequence, the front sill
pad separated completely from the tank, but the body bolster pad remained attached to the tank,
and the draft sill remained attached to the body bolster pad. As a result, the downward
deformation of the draft sill led to a circumferential rupture of the tank shell adjacent to the front
edge of the body bolster pad.

AAR standards require that the pads extend at least 1 inch transversely on either side of
the draft sill attachment and must extend some distance from the head brace in the longitudinal
direction as defined by a formula. However, there is no other requirement for distance that the
pads extend in the longitudinal direction. In the tank cars involved in this accident, transverse
portions of the draft sill attachment above the center plate were welded to the body bolster pad
adjacent to the edge of the bolster pad where the pad was welded to the tank. This area also
corresponded to the tank circumferential fracture location. While separation of the front sill pad
made tank failure more likely, the proximity of the attachment welds for the pads and the draft
sill in this area provided a location where draft sill loads could be transferred directly to the tank
wall rather than going first through the pads.

According to AAR standards for other substantial attachments such as brackets (AAR
MSRP C-III Appendix E 15.2.4), the distance between a bracket and the edge of the pad shall not
be less than three times the thickness of the pad in any direction. However, there is no similar
requirement for draft sills in the longitudinal direction except between the head brace and the
front edge of the front sill pad. The NTSB concluded that tank car design standards for the
attachments of draft sills to sill pads and of sill pads to the tanks are insufficient to protect the
integrity of the tanks in accidents in which the draft sills are subjected to significant downward
deformation. The NTSB believes that the requirements for draft sills should be reviewed to
ensure that appropriate distances are maintained between the draft sill/pad attachment welds and
the pad/tank welds in all directions throughout the entire length of the draft sill attachment. The
NTSB has issued the following safety recommendation to the AAR:
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Review the design requirements in the Association of American Railroads Manual
of Standards and Recommended Practices C-111, “Specifications for Tank Cars for
Attaching Center Sills or Draft Sills,” and revise those requirements as needed to
ensure that appropriate distances between the welds attaching the draft sill to the
reinforcement pads and the welds attaching the reinforcement pads to the tank are
maintained in all directions in accidents, including the longitudinal direction.
(R-12-9)

The revised AAR standard would address tank cars constructed after the changes are
published and would not be expected to require retrofitting of the tank car fleet existing at the
time the changes are published. Given the estimated tank car service life of 30 to 40 years, this
represents the potential for tank cars with susceptibility to tank failure from loads applied to the
draft sill to exist long after changes are made to the design standards.

Therefore, the NTSB recommends that PHMSA require that all newly manufactured and
existing tank cars authorized for transportation of hazardous materials have center sill or draft sill
attachment designs that conform to the revised Association of American Railroads’ design
requirements adopted as a result of Safety Recommendation R-12-9.

Pipeline Damage

At the site of the derailment was a 12-inch-diameter underground natural gas
transmission pipeline operated by Nicor Gas. The pipeline exceeded Federal standards for
protective ground cover by a factor of 3. It was also five times as deep as the industry-
recommended protection requirement for depth of cover that was in effect at the time the pipeline
was constructed. Yet, as the wreckage was removed from above the pipeline, Nicor’s crews
discovered that a railcar wheel and axle assembly had impinged on the pipeline. Although the
pipeline was buried about 11 feet deep and protected within a 16-inch-diameter casing, the rail
car wheels impacted and severely dented the pipeline. The impact caused a severe flattening of
the pipe casing with sharp angular bends at two locations where it was contacted by the rail car
wheel assembly. This degree of deformation to the 16-inch casing pipe likely caused similar
damage to the 12-inch carrier pipe. The NTSB concluded that had the gas pipeline been installed
at the railroad crossing with the minimum level of ground cover permitted by the current Federal
and industry pipeline construction standards, it likely would have failed as a result of being
struck by derailed equipment in this accident.

Although the pipeline did not leak as a result of this accident, even minor dents and nicks
are capable of causing pipeline failures. Pipeline damage caused by an accident may result in a
catastrophic pipeline failure that occurs some period of time after the damage was inflicted, as
was the case following the derailment of a Southern Pacific Transportation Company freight
train on May 12, 1989, in San Bernardino, California."* Thirteen days after the derailment in San
Bernardino, a 14-inch pipeline at the derailment site ruptured, released gasoline, and ignited. The
San Bernardino pipeline failure and subsequent fire resulted in 2 fatalities and 19 injuries and

' Derailment of Southern Pacific Transportation Company Freight Train on May 12, 1989 and Subsequent
Rupture of Calnev Petroleum Pipeline on May 25, 1989, San Bernardino, California, Railroad Accident Report
NTSB/RAR-90/02 (Washington, DC: National Transportation Safety Board, 1990). <http://:www.ntsb.gov>
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illustrates the potential outcome had a release occurred at the Cherry Valley, Illinois, derailment
site.

PHMSA research found only five reportable incidents' since 1984 in which a train
derailment caused damage to pipelines crossing under the tracks. Although PHMSA does not
collect data that would reflect the number of incidents in which pipelines are damaged by train
derailments at locations in railroad rights-of-way other than crossings, the aforementioned San
Bernardino pipeline failure illustrates that buried pipelines can be damaged when present near
railroad accident scenes. Despite the infrequency of such incidents, the NTSB believes that
pipeline operators and railroad companies should be informed about the potential risk of
damages to pipelines whenever a train derails. Given the prevalence both of underground
pipelines and aboveground railroad tracks, the two must, of necessity, cross at numerous
locations. Responsible pipeline operators may wish to consider protection methods that offer a
higher level of safety when installing pipelines at these critical locations. The NTSB therefore
recommends that PHMSA inform pipeline operators about the circumstances of the accident and
advise them of the need to inspect pipeline facilities after notification of accidents occurring in
railroad rights-of-way.

Accuracy of Train Consist Information

The original consist for the accident train had only 3 of the 76 cars in their proper
positions on the train. This was not the first instance in which the CN failed to comply with
49 CFR 174.26, *“Notice to Train Crews,” which requires that a train crew have a train consist
that accurately reflects the current position of each rail car containing hazardous material in a
train. In a July 10, 2005, accident in Anding, Mississippi,'® in which one of the train consists was
destroyed in the collision of two freight trains, the CN subsequently delivered an inaccurate
consist that caused confusion during the emergency response. During the FRA’s 2006 national
hazardous materials audit focusing on the level of compliance with hazardous materials
communications, it also found that 22.3 percent of the CN trains audited had improper hazardous
materials car documentation, consist errors, train crews failing to update the train consist to
reflect actual car placement, or trains dispatched with erroneous consist information.

In this accident, because the tank cars of the accident train made up a unit train consisting
of a single commodity, no confusion occurred as a result of the train crew’s failure to update the
train consist. If different hazardous commodities had been commingled in the train, emergency
responders would have been unable to locate them based upon the train consist. The NTSB
therefore concluded that the inaccurate train consist carried by the crew did not affect the
emergency response to this accident; however, had a mixture of hazardous commodities been
involved, the inaccurate consist information could have hampered the response effort or put the
safety of emergency responders and others at risk.

Electronic transmission of shipping paper information did occur in this accident, albeit
about 3 hours after the train crew provided emergency responders with an inaccurate paper
document, and about 4 hours after the dispatcher orally conveyed hazardous materials

'* Damage to the pipeline that does not involve the release of gas is not necessarily reported.

' Collision of Two CN Freight Trains Anding, Mississippi July 10, 2005, Railroad Accident Report
NTSB/RAR-07/01 (Washington, DC: National Transportation Safety Board, 2007). <www.ntsb.gov>
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information to the fire department. When first contacted about the accident about 9:15 p.m. on
the day of the accident, the CN could have at that time faxed or e-mailed the correctly ordered
train car consist directly to incident command. Since this accident, the CN has provided its
emergency responders with the capability, through e-mail, to receive the train consist, hazardous
materials waybills, and material safety data sheets. Accuracy of the train consist information
would be ensured through automatic equipment identification readers that relay train consist data
to the CN’s central computer. With this increased use of technology, remote access to the CN’s
database should ensure that updated train car consist and hazardous materials information is
available to emergency response personnel at accident scenes in a more timely manner.

As a result of its investigation of the Anding, Mississippi, train collision, the NTSB
recommended that the FRA (Safety Recommendation R-07-2) and PHMSA (Safety
Recommendation R-07-4) work together to develop PHMSA regulations requiring that railroads
immediately provide to emergency responders accurate, real-time information about the identity
and location of all hazardous materials on a train.

PHMSA, in a January 22, 2008, response to Safety Recommendation R-07-4, indicated to
the NTSB that it was examining (1) ways to improve the availability of accurate and immediate
information for emergency responders on the scene of an accident, and (2) strategies for
enhancing emergency response planning and training efforts. Additionally, PHMSA indicated
that it was evaluating the emergency response issues raised in the safety recommendation and the
Federal, state, and local government, and industry programs intended to address those issues.
Based on this response, the NTSB classified Safety Recommendation R-07-4 “Open—Acceptable
Response.”

In an October 10, 2007, response to Safety Recommendation R-07-2, the FRA noted the
ongoing efforts of the AAR, CHEMTREC,'” and the American Short Line and Regional Railroad
Association to enhance the availability of hazardous materials information during an accident.
But the FRA maintained that the current practice of requiring the physical hand-off of train
consists and other hazardous materials information “remains the most accurate method of
transferring this information when an accident occurs.” The FRA stated that it had no reason to
believe that regulatory revisions are necessary to address this issue.

In an April 12, 2011, follow-up response to the safety recommendation, the FRA noted
that its regulations require that information on the identity and location of hazardous materials
shipments on a train be maintained by a member of the train crew for the benefit of emergency
responders. Further, with the FRA’s encouragement, the AAR issued a circular offering to
provide hazardous materials information on the top 25 commodities to local emergency response
organizations to assist in training and preparing for emergencies. Finally, with the FRA’s
encouragement, CSX Transportation, Inc., and CHEMTREC established a real-time information
process that provides car content and train consist information on a “one-call” basis. The FRA
indicated that it continues to evaluate this process to determine if additional regulations are
necessary.

'7” CHEMTREC (the Chemical Transportation Emergency Center), is an around-the-clock service available to
firefighters, law enforcement officials, and other emergency responders who need immediate response information
for emergency incidents involving chemicals, hazardous materials, and dangerous goods.
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While acknowledging the activities and contributions of the AAR, CHEMTREC, and
industry stakeholders to facilitate the rapid communication of hazardous materials information,
in a January 10, 2011, letter, the NTSB reminded the FRA that the intent of Safety
Recommendation R-07-2 was to require railroads to provide to emergency responders
information about the identity and location of hazardous materials on a train at the time of an
accident and that the FRA had not identified any initiatives it had taken to move this
recommendation forward. Therefore, the NTSB continues to classify Safety Recommendation
R-07-2 “Open—Unacceptable Response.”

The NTSB also supports the HM-ACCESS initiative of PHMSA, which will allow the
electronic communication of shipping paper information and improve the availability and
accuracy of hazard communications to emergency responders. If implemented as envisioned,
railroads will be able to quickly transmit electronically updated and accurate train consist data to
emergency responders when accidents occur.

However, PHMSA began its HM-ACCESS initiative with public meetings on
October 13—-14, 2009, to discuss an upcoming proof-of-concept study on the use of electronic
documents for hazardous materials shipments, no rulemaking has been initiated by PHMSA or
the FRA to require railroads to immediately provide accurate consist information to emergency
responders. Therefore, the NTSB reiterates Safety Recommendations R-07-2 and R-07-4 to the
FRA and PHMSA, respectively.

The National Transportation Safety Board makes the following safety recommendations
to the Pipeline and Hazardous Materials Safety Administration:

Require that all newly manufactured and existing general service tank cars authorized for
transportation of denatured fuel ethanol and crude oil in Packing Groups I and II have
enhanced tank head and shell puncture resistance systems and top fittings protection that
exceeds existing design requirements for DOT-111 tank cars. (R-12-5)

Require that all bottom outlet valves used on newly manufactured and existing non-pressure
tank cars are designed to remain closed during accidents in which the valve and operating
handle are subjected to impact forces. (R-12-6)

Require that all newly manufactured and existing tank cars authorized for transportation
of hazardous materials have center sill or draft sill attachment designs that conform to the
revised Association of American Railroads’ design requirements adopted as a result of
Safety Recommendation R-12-9. (R-12-7)

Inform pipeline operators about the circumstances of the accident and advise them of the
need to inspect pipeline facilities after notification of accidents occurring in railroad
rights-of-way. (R-12-8)

Based on its findings in this accident investigation, the National Transportation Safety
Board reiterates the following previously issued safety recommendation to the Pipeline and
Hazardous Materials Safety Administration:
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With the assistance of the Federal Railroad Administration, require that
railroads immediately provide to emergency responders accurate, real-time
information regarding the identity and location of all hazardous materials on a
train. (R-07-4)

The NTSB also issued safety recommendations to the U.S. Department of Transportation,
the Federal Railroad Administration, to the Association of American Railroads, to the American
Association of State Highway and Transportation Officials, to the National Association of
County Engineers, to the American Public Works Association, to the Institute of Transportation
Engineers, to the National League of Cities, to the National Association of Counties, to the
Association of State Dam Safety Officials, to the National Association of Towns and Townships,
to the U.S. Conference of Mayors, and to the Canadian National Railway Company. The NTSB
also reiterated a previously issued safety recommendation to the Federal Railroad
Administration.

In response to the recommendations in this letter, please refer to Safety
Recommendations R-12-5 through -8 and R-07-4. We encourage you to submit updates
electronically at the following e-mail address: correspondence@ntsb.gov. If a response includes
attachments that exceed 5 megabytes, please e-mail us at the same address for instructions. To avoid
confusion, please do not submit both an electronic copy and a hard copy of the same response.

Chairman HERSMAN, Vice Chairman HART, and Members SUMWALT, ROSEKIND,
and WEENER concurred in these recommendations.

[Original Signed]

By: Deborah A.P. Hersman
Chairman





