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Honourable Lisa Raitt January 31, 2014 
Minister of Transport 

Minister, 

On behalf the TDG General Policy Advisory Council working group regarding Means of 
Containment (DOT 111 railway tank cars), I respectfully submit to you, our report 
and recommendations. 

Respectfully, 

J.A. (Andy) Ash, 

Director, Dangerous Goods 
Railway Association of Canada 

(Working Group Leader)
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Section 1: List of Working Group Members (no specific order)

Association/Company 

Association of American Railroads (AAR) 

Canadian Fertilizer Institute (CFI) 

Federation of Canadian Municipalities (FCM) 

Procor Ltd. 

Railway Association of Canada  (RAC) 

CPR 

CN 

Teamsters Union Canada 

Transport Canada 

CF Industries

Orica

CAPP

RSI Committee for Tank Cars 

Cresent Point Energy (CAPP) 

Suncor (CAPP)
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Section 2: Terms of Reference

In the Minister’s letter of September 2013 to the TDG-GPAC Chair, Louis Laferriere, 
the Honourable Lisa Raitt stated: 

“...I would ask TDG-GPAC members to provide me with advice focused on whether or 
how regulatory requirements could be enhanced in the following ways: 

• DOT 111 tank car standards and reviewing classification issues around oil on rail
movements.”

And further,

“These themes should address the following two questions: 

• What immediate TDG-related actions should be considered?

• Taking into account the ongoing work of the TDG-GPAC, what long-term TDG
actions should be considered? “

This working group has been comprised of knowledgeable, experienced persons from a 
variety of different backgrounds, associations and companies. 

Although the focus is mainly on rail means of containment (DOT 111) tank cars, it was 
mentioned that any other MOC issues that one has may be brought forward and 
discussed. 

The working group is to discuss the issues and concerns of all regarding the 
transportation of crude oil by rail. 

The working group will arrive at recommendations to the Minister either for the short 
term or long term depending on feasibility. 

Any organization that may stand with an opposed recommendation to WG consensus 
will have those published in this document also. 

Note: the WG may also recommend further study of certain issues by means of 
additional working group, committee, expert or regulator work.
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Section 3: Schedule of Working Group Conference Calls and 
Correspondence

The WG conference call schedule as follows: 

Call #1 – Wednesday January 15 

Call #2 – Tuesday January 28 

Call #3 – Wednesday January 29 

Call #4 – Thursday January 30 

Note: there are no scheduled conference calls the week of January 20 to allow study 
and discussion at the AAR Tank Car Executive Committee meetings in Jacksonville, FL. 

Throughout this period of WG activity, email correspondence took place within the 
WG to allow a free flow of technical information and updates.
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Section 4: Reference Material Listing

The following documents were used as reference and guidance in the discussions 
within the WG in order to formulate these recommendations: 

 Canadian Transportation of Dangerous Goods Regulations

 CGBS 43.147 Construction, Modification, Qualification, Maintenance, and
Selection and Use of Means of Containment for the Handling, Offering
for Transport, or Transporting of Dangerous Goods by Rail

 Transport Canada TP-14877 Containers for Transport of Dangerous Goods
by Rail, a Transport Canada Standard (Ref. Canada Gazette I)

 Docket NO. PHMSA-2012-0082, Hazardous Materials: Rail Petitions and
Recommendations to Improve the Safety of Railroad Tank Car
Transportation – Comments of the Association of American Railroads and
the American Short Line And Regional Railroad Association

 RSI-AAR Railroad Tank Car Safety Research and Test Project “The DOT-
111 Tank Car”

 Canada Gazette I – Proposed Regulations, dated January 11, 2014.

 RSI (Railway Supply Institute) Comment – PHMSA-2012-0082-Final.

 AAR Field Manual of Interchange Rules

 TSB Rail Safety Recommendations (January 23/14)
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Section 5: Glossary of Acronyms 

AAR – Association of American Railroads 

ANPRM – Advance Notice of Proposed Rulemaking (US) 

CGSB – Canadian General Standards Board 

CPC – Casualty Prevention Circular (AAR document) 

CPR – Conditional Probability of Release 

DG – Dangerous Goods 

DOT – Department of Transport (US) 

MOC – Means of Containment 

NTSB – National Transportation Safety Board (US) 

PHMSA – Pipeline Hazardous Materials Safety Administration 

PSI – Pounds per Square Inch 

RAC – Railway Association of Canada 

RSI – Railway Supply Institute 

SCFM – Square Cubic Feet per Minute 

TC – Transport Canada 

TCC – Tank Car Committee (AAR) 

TDG – Transportation of Dangerous Goods 

TSB – Transportation Safety Board (Canada)
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Section 6: Background

The following is intended to supply information on how the DOT 111 tank car is 
constructed, how it is designed, maintained, used, regulated, loaded and shipped. 

Railway tank cars are designed and built differently depending on the type of product 
they are required to contain. These can be liquids or compressed gases. 

These tank cars are designed, approved and constructed to technical and mechanical 
standards and regulations that are issued by Transport Canada, US Department of 
Transportation and industry standards are set by the Association of American 
Railroads (AAR) Tank Car Committee (TCC). 

The AAR TCC is comprised of the AAR, RAC, railways, rail car owners, manufacturers, 
railway DG customers with participation from Transport Canada, US DOT, NTSB, TSB 
and PHMSA. 

Tank cars are assigned various specifications depending on their design. 

The DOT 111 specification is assigned to the railway tank car we have been studying. 

There are approximately 228,000 DOT 111 tank cars in service in North America right 
now, approximately 92,000 of these are in flammable liquid service. 

The DOT 111 tank car is considered a low pressure type means of containment that is 
generally considered to have a test pressure of a maximum of 100 psi. 

These tank cars can carry dangerous goods such as flammable liquids such as crude 
oil, ethanol, gasoline, fuel oil, or corrosives such as sulphuric acid and other types of 
dangerous goods.  Non dangerous goods can also be shipped in the DOT 111 such 
vegetable oil, corn syrup etc. 

All tank cars are made up of a shell which is a long cylindrical part with two tank 
heads attached (one at each end).  

The capacity of the DOT 111 can vary in the range from about 10,000 gallons (45,000 
litres) to 34,500 gallons (155,250 litres). 

All tank cars have equipment attached to facilitate loading and unloading. There can 
be valves and fittings located on the top of the tank car and may also have valves or 
fittings on the bottom of the tank car. These valves and fittings can vary in quantity 
and type depending on shipper/manufacturer preference.
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All tank cars have pressure relief devices designed to relieve in the event of an 
unplanned pressure buildup in transit or exposure to fire/heat. 

Most DOT 111 tank cars in service presently have a minimum tank shell thickness of 
7/16”, no tank head protection and in some cases, no rollover/fitting protective 
housing for the top valves and fittings. 

Some cars also have an insulation system protected by a metal jacket to retain 
warmth during the heating process related to off loading of more viscous 
commodities.   

DOT111 Tank Car with jacket: 

Age Limits of the DOT 111 tank car: 

AAR Interchange rules state cars built after July 1, 1974 have a 50 year life span in 
interchange between railways
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DOT 111 Safety Improvements:

In August of 2011 the AAR implemented a new standard for new builds of the DOT 111 
tank car that will be used in Crude Oil and Ethanol, Packing Groups I and II service. 

The standard was published in a Circular Letter CPC-1232 and was supported by the 
RAC, RSI, American Petroleum Institute, Renewable Fuels Association, American 
Chemistry Council and the Chlorine Institute. 

This standard included: 

• Tank shell steel must be normalized TC-128 Grade B or normalized A516-70
steel

• Thicker tank shell – for tanks constructed of TC-128 Grade B steel shell
thickness must be ½” for non-jacketed tanks and 7/16” for jacketed tanks. For
tanks constructed of A516-70 steel, tank shell thickness must be 9/16” for non-
jacketed tanks and ½” for jacketed tanks.

• Half height head shields – ½” head shields

• Top fitting protection – provide fitting protection for the tallest fittings in use.

Currently, there are approximately 26,000 of these newer style tank cars in service 
since 2011. 

Note: the AAR petitioned PHMSA to adopt these standards in Petition 1577.



GPAC Means of Containment Working Group Recommendations 

Page 12 of 38 

Half Head Shield:
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Top Fitting Protection:
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A Further Call for Additional Safety Improvements: 

In November of 2013, the AAR commented to PHMSA regarding HM-251 to require all 
tank cars in flammable liquid service to be build to an even higher standard. 

The requested change in Standards: 

• Tank cars be equipped with jackets and thermal protection

• Tank cars must have FULL head shields

• Installation of high flow capacity safety relief valves (minimum 27,000 scfm)

• Bottom outlet valve handles be configured to prevent the bottom outlet valves
from being opened in an accident

In addition, the AAR also asked PHMSA to consider a new tank car specification to 
differentiate between the baseline DOT 111 and the new design. 

The AAR/RSI also addressed what to do with the older DOT 111’s in service with the 
following potentials: 

• Aggressively phase out older model tank cars

• Reassign to a non-dangerous service

• Conduct a retrofit program

Note: none of the DOT 111 tank cars in the Lac Megantic disaster were of the   
CPC-1232 design; however there were some DOT 111 tank cars that did have top 
fitting protection.  

The TSB has stated in their Recommendations of January 23, 2014 that roughly 
half of the tank cars involved in the Lac Megantic derailment had top fitting 
protection. 18% of those cars released product from damage. The remaining cars 
that did not have top fitting protection, 66% of which released product from 
damage.
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Section 7: Recommendations 

WG Statement: The Working Group wishes to state that the recommendations 
listed below, deal with the rail transport of crude oil or other flammable 
liquids in DOT 111 tank cars. This is what has been agreed to at this point in 
time and with the information available at this time. 

Notations: 

- Canadian Association of Petroleum Producers (CAPP) wish only to provide 
feedback on Recommendations #3 and #4, thus abstain from all other 
recommendations. 

- At this time, RSI does not support an expansion of CPC-1232 beyond flammable
liquids.

- The railways indicate that further study is ongoing and the railway position may
change.

Short Term: 

1. a.  The working group (WG) agrees presently with the proposed regulatory text 
of TP-14877, a revised standard, and certain selection and use of tank cars 
published in Canada Gazette Part I on January 11, 2014. These TP-14877 
Standards harmonize with the AAR CPC-1232 circular but goes further to 
include all dangerous goods in Packing Group I and Packing Group II.           
b. It is recommended that this should be placed into regulation by Gazette II
without any significant change.  

c. Justification: DOT 111 tank cars ordered after Oct 1, 2011 for ethanol and
crude oil are currently being built to the AAR industry standard (CPC-1232). 
These cars built to the higher standard have a significant improvement in the 
Conditional Probability of Release (CPR) in an accident relative to cars ordered 
prior to this date.  

See Appendix 2.

RSI advises of the quantity of new cars in service, will be: 

2013 – 26,200 tank cars 

2014 – 44,700 tank cars 

2015 – 52,500 tank cars
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2. With the words of Recommendation #1 in mind, the WG feels that regulators,
industry, car builders and shippers can go further.

The TP-14877 standard Section 10.5.3 speaks about all Dangerous Goods in
Packing Groups I and II.

The WG recommends a standard such as this should also include all new tank
cars in Flammable Liquid (Class 3) service for Packing Groups I, II and III.

Furthermore, this recommendation should be implemented into the TP-14877
as written in Canada Gazette I for inclusion in Canada Gazette II.

3. The WG recommends that Transport Canada require the appropriate means of
containment as may result from the TDG GPAC Classification Working Group’s
analysis of the characteristics of all crude oil.

4. Interim Recommendation:    The WG recommends that a Working Group be
formed as part of the Advisory Council to further study Classification and
required Means of Containment and coordinate their efforts with the AAR Tank
Car Committee.

5. Harmonization – The WG recommends that if there are regulatory requirement
changes of a means of containment for crude oil, including timing, as changes
are written, consideration be given to a solution that is a North American
solution and does not interfere with transborder transportation.

6. The WG recommends that Transport Canada review train operations involving
the shipments of Crude Oil in relation to the current MOC.
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Longer Term: 

7. The WG recommends that the TP-14877 standard, Section 10.5.3 should be
reviewed to correspond with the AAR comments to the PHMSA ANPRM requiring
an even higher standard of design safety of the DOT 111 new build tank cars.

It is recommended that the TP-14877 Committee work with the AAR Tank Car
Committee to form a consensus of government, industry and railway
stakeholders.

8. The WG is recommending that the pre-CPC-1232 DOT 111tank cars in
flammable liquid (Class 3) service be looked at for retirement, reassignment or
retrofit.

Regarding retrofitting; the WG recommends that a feasibility study, perhaps
through TC, AAR TCC and RSI, be conducted on how a retrofit could be
performed. This study should provide a timeframe that is as expedient as
practicable.

See Appendix 1.

9. Interim Recommendation:  Prioritizing of retrofitting or retirement may be
placed for the existing cars with an emphasis on pre- CPC-1232 compliant tank
cars in a Crude Oil service.

 End - Recommendations.
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Section 8: Appendix 1
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Section 8: Appendix 2

Railway Supply Institute 

The DOT-111 Tank Car 

1. What is a DOT-111 or TC-111 tank car?

A tank car is a rail car specifically designed to carry liquids or compressed gases in a tank
that makes up most of the structure of the car.  The US Department of Transportation and
Transport Canada define various classes of tank cars in their regulations, based upon car
features and intended service.  The DOT-111 tank car carries liquids.  (Transport Canada
defines the TC-111 tank car, which is essentially the same; all references in this paper to
DOT-111s refer to both.)  To be marked and used as a DOT- 111 or TC-111 car, a tank car
must meet all regulatory requirements for the class.  Note that many tank cars operate across
North American borders.

The DOT-111 tank car should best be considered as a family of railcar designs each optimized for the
characteristic of commodities transported.  While all tank cars do have certain common design
features, not all DOT-111 tank cars are the same.   All consist of a tank, which is made up of a
shell (the long cylindrical part of the tank) and two heads (the ends of the tank).  Depending
on the density of the commodity carried, a DOT-111 tank can range from about 10,000
gallons to 34,500 gallons in capacity.

All DOT-111 cars are equipped with various appurtenances which allow for loading, unloading,
internal pressure equalization or relief as well as other shipper-specified items.  Collectively these
features are referred to as tank car fittings.  The specific fittings used depend on the commodity
carried.  Most cars are equipped with bottom fittings to facilitate unloading or cleaning.  Many of
these cars have bottom outlets which are enclosed in a protective assembly.  Tank cars have some
combination of fittings on the top of the tank shell (top fittings), which on newer DOT-111 cars are
enclosed within a protective housing.

The stub sills, one on either end of the tank, support the structure, absorb the forces a railcar
experiences as the train moves through the system, and are equipped with the couplers that
connect the tank car to other cars in the train.

Some cars also have an insulation system to maintain the temperature of the lading (i.e.,
cargo) in transit.  This system consists of an insulating blanket against all external surfaces of
the tank, held in place by a steel jacket.



GPAC Means of Containment Working Group Recommendations 

Page 34 of 38 

Although the railroads assemble and operate the trains, and own many of the other freight 
cars they haul, the owners of tank cars (with few exceptions) are either the shipper who 
manufactures and loads the lading, or a leasing company that provides cars to shippers. 

The liquids carried by DOT-111 cars can be hazardous materials (known as dangerous 
goods in Canada) as defined by US and Canadian regulations, including flammable liquids 
such as crude oil or ethanol, corrosive solutions such as hydrochloric acid, and various other 
materials.  Or, the liquids can be non-hazardous materials, also referred to as non-regulated 
materials, such as corn syrup or vegetable oil.  The U.S. and Canadian regulatory agencies, in 
harmony with international standards, determine the hazard classification of any particular 
commodity and authorize the use of certain tank car types and configurations by commodity. Shippers 
have the ultimate responsibility for determining whether their shipments are properly classified, and 
packaged.  All hazardous material tank cars are placarded to identify the commodity class to 
aid the railroads and emergency responders in case of a product release.  The hazards of 
different materials differ in type and severity, and the safety requirements for the tank cars in 
those services also vary accordingly.   

Figure 1 shows a typical jacketed DOT-111 tank car. 

Figure 1 
Jacketed DOT-111 Tank Car Components 

2. Regulatory oversight of DOT-111 tank cars
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The legally binding regulations and industry standards which must be followed by tank car 
owners and operators are created and enforced principally by two parties:  

1) the federal regulators: a) the Pipeline and Hazardous Materials Safety Administration
(PHMSA) and b) the US Federal Railroad Administration (FRA), both agencies under the
US Department of Transportation, and c) Transport Canada, and its Transport Dangerous
Goods Directorate (TDG).  The DOT regulations on tank cars can be found in 49 CFR
Parts 172, 173, 174, 179 and 180.  Transport Canada’s are in TDG Regulations Parts 4, 5
and 10.

2) the Association of American Railroads (AAR), through its Tank Car Committee (TCC).
This committee consists of representatives of railroads, tank car builders, tank car
owners, and shippers, and establishes requirements for all tank cars that will be used in
interchange service, i.e., will be used on multiple railroads.  This encompasses virtually
all tank cars used in North America.  The TCC is also delegated authority by FRA to
approve tank car designs.  The TCC meets four times per year and is continuously
reviewing the performance of tank cars in service.  The regulators also attend TCC
meetings and contribute where appropriate.  AAR’s tank car standards are in its Manual
of Standards and Recommended Practices, Volume C-III, also known as M-1002.

These organizations all develop safety initiatives, and also receive recommendations from 
government investigatory agencies: in the US, the National Transportation Safety Board 
(NTSB), and in Canada, the Transportation Safety Board of Canada (TSB). 

An additional source of recommendations and information for the TCC is the RSI-AAR 
Railroad Tank Car Safety Research and Test Project.  The mission of this collaborative 
research program is to conduct scientific and engineering studies to support continuous 
improvement in tank car safety.  The Project has been collecting information on tank cars 
damaged in accidents since 1970, and develops quantitative information that the TCC uses to 
compare the effectiveness of various improvement options. 

3. DOT-111 tank car evolution

The DOT-111 tank car has been an integral part of the North American tank car fleet and has
been operated safely for more than forty years.  Over time, due to the advent of new
technologies, and the use of strong data analytics and investigation of accidents, performance
and safety improvements have been continually introduced.  These improvements were, for
the most part, evolutionary in nature and the result of collaboration among the Tank Car
Committee, the RSI-AAR Tank Car Safety Project, and the regulatory agencies.  They
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included tougher tank steels, stronger stub sill designs, accident protection for top and bottom 
fittings, fittings designs that prevent leaks during transportation, and shelf couplers that hold  

together in accidents so that they can’t rise up and puncture tank heads.  The tank car 
community remains dedicated to proactive and continual safety improvement. 

For example, with the substantial increase in rail transportation of ethanol and crude oil, 
there have been more hazmat trains dedicated to these commodities (unit trains).  In 2011 the 
TCC developed a proposed new standard for application to new construction of DOT-111 cars to be 
used for flammable liquids, including crude oil and ethanol.  The new standards required end-of-
tank protection in the form of an additional outer layer of steel called a head shield, for 
thicker and more impact-resistant tank steel, and for top fittings protection, all of which help 
to improve accident performance.  TCC interchange standards can be more stringent than 
federal rules, and this was such a case. 

In March 2011, AAR (supported by the Railway Supply Institute, American Petroleum 
Institute, Renewable Fuels Association, American Chemistry Council, and The Chlorine 
Institute) petitioned PHMSA to use the new AAR standards as the basis for a federal rule.  
(Reference Petition number P-1577.)  The petition was accepted by PHMSA and on 
September 6, 2013 an Advance Notice of Proposed Rulemaking was published in the Federal Register 
with a 60-day comment period .  Prior to the publication of the ANPRM, the new standards 
were implemented by AAR in Circular Letter CPC-1232, dated August 2011, effective for 
new cars ordered after October 1, 2011. 

4. Fleet statistics

All fleet data in the tables in Section 4 were generated by AAR and the University of Illinois
at Urbana-Champaign, using AAR waybill and fleet databases.

Table 1 provides an overview of the DOT-111 tank car fleet.
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Table 1 
DOT-111 Tank Car Fleet Breakdown 

(Third Quarter 2013) 

DOT-111 Tank Cars Cars with Jacket & 
Insulation 

Total Cars Percent with Jacket 
& Insulation 

All 111 Tank Cars   88,537   228,036   38.8 % 

Hazmat 111s   50,678   160,590  31.6 % 

Non-Hazmat 111s   37,859   67,446  56.1 % 

5. NTSB/TSB recommendations for existing DOT-111 hazmat tank cars

The NTSB and TSB have made certain recommendations for consideration by industry and
regulatory agencies to enhance the performance of the DOT-111 tank car in a derailment.
The left column of Table 2 below identifies five areas they believe offer potential for
improvements.  The AAR Tank Car Committee has active task forces that are currently
evaluating these recommendations under the open dockets shown in the table.  It is
anticipated that the task forces will make recommendations to the TCC within six months.
Tank Car Committee task forces include representatives of railroads, shippers, tank car
builders, tank car owners, regulators and fittings suppliers.

Table 2 
NTSB/TSB Recommendations 

Recommendation Area AAR Task Force/Docket 
Stub sills T72.13.1 
Bottom outlets T10.7.5 
Top fittings protection T87.6 
Shell protection T87.6 
Head protection T87.6
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6. Industry contacts

Railway Supply Institute 

Thomas Simpson 

President 

(202) 347-4664 

simpson@rsiweb.org 

Association of American Railroads 

Robert Fronczak 

AVP Environment and Hazardous Materials

(202) 639-2839 

rfronczak@aar.org 

This document is sponsored by the Railway Supply Institute (RSI) and Association of American 
Railroads (AAR) Railroad Tank Car Safety Research and Test Project.  It was prepared as a reference 
document for use by the Tank Car Safety Project and the AAR Tank Car Committee.  Any use of this 
document by other than those parties requires prior approval by the Tank Car Safety Project.   

END OF RECOMMENDATION REPORT.
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