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RAILROAD TANK CAR TRANSPORTATION (RRR) 
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AND THE 
AMERICAN SHORT LINE AND REGIONAL RAILROAD ASSOCIATION 

The Association of American Railroads (AAR) and the American Short Line 
and Regional Railroad Association (ASLRRA), 1 on behalf of themselves and their 
member railroads, submit the following comments in response to PHMSA's 
advance notice of proposed rulemaking (ANPRM) addressing industry petitions 
and National Transportation Safety Board (NTSB) recommendations. 2 AAR and 
ASLRRA will address a number of the issues raised in the ANPRM. 

I. AAR and ASLRRA Support Upgrading DOT-111 Tank Cars Used to Transport 
Flammable Liquids or Packing Group I and II Materials in Other Hazard Classes 

The most significant issue raised in the ANPRM concerns revisions to 
PHMSA's standards for DOT-111 tank cars used to transport flammable liquids or 
packing group I and II materials in other hazard classes. AAR's own petition, P-

1 AAR is a trade association whose membership includes freight railroads that 
operate 82 percent ofthe line-haul mileage, employ 95 percent of the workers, and 
account for 97 percent of the freight revenues of all railroads in the United States; 
and passenger railroads that operate intercity passenger trains and provide 
commuter rail service. ASLRRA is a non-profit trade association that represents 
the interests of over 500 short line and regional railroad members in legislative and 
regulatory matters. 

2 78 Fed. Reg. 54,849 (Sept. 6, 2013). 



1577, two other petitions, P-1587 and P-1612, and NTSB Recommendations R-12-
5, 6, and 7 all addressed revising the standards for the DOT -111 tank car. 

In its petition, AAR proposed upgraded standards for new tank cars used to 
transport packing group I and II materials. AAR and ASLRRA now support even 
more stringent standards for new tank cars used to transport these materials. 
Furthermore, AAR and ASLRRA propose additional requirements for tank cars 
transporting flammable liquids, including packing group III flammable liquids, 
retrofits of existing cars in flammable liquid service, and an aggressive phase-out 
of cars that cannot meet retrofit requirements. The phase-out program must take 
into account factors such as manufacturing capacity, the demand for new DOT -111 
cars, shop capacity for any retrofits that will be undertaken, and the number of 
DOT -111 cars that need to be phased out of flammable liquid service. Input is 
needed from shippers and tank car manufacturers to determine the precise 
parameters of a phase-out program and identify retrofits that should be required. 

The discussion of tank car standards takes place in the context of the 
accident that took place on July 6, 2013, in Lac-Megantic, Quebec. An unattended 
freight train containing loaded tank cars of crude oil derailed, with devastating 
consequences. There were forty-seven fatalities and portions of the town 
destroyed. 

The Lac-Megantic accident has no parallel in recent times and over the last 
several decades the railroads' overall safety record has improved dramatically. 
Train accidents per million train miles have decreased 80 percent since 1980 and 
99.9977% of hazardous material carloads reach their destination without a release 
caused by a train accident. Focusing on two of the biggest causes of railroad 
accidents, track-caused accidents and human factors-caused accidents have 
decreased 84 percent and 73 percent, respectively, since 1980. 

Indisputably, railroads provide an efficient and safe way to transport 
hazardous materials such as crude oil and other flammable liquids. In fact, crude 
oil shipments have increased on Class I railroads from 4, 700 carloads in 2006 to a 
projected 400,000 shipments in 2013. Surely, it is not in the nation's interests to 
thwart rising transport of domestic energy supplies. At the same time, railroads, 
their customers and suppliers, and the federal government must take precautions to 
avoid another devastating accident. 

A. P-1577 

As discussed in the ANPRM, in 2011 AAR recognized the potential for a 
serious accident resulting in the release of a packing group I or II material and, 
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therefore, petitioned PHMSA to adopt more stringent requirements for DOT -111 
tank cars used to transport these materials. That petition, P-1577, was submitted 
on behalf of AAR's members and the non-AAR members of AAR's Tank Car 
Committee (including shippers, tank car manufacturers, and tank car lessors). P-
1577 proposed that new tank cars used to transport those materials must have 
thicker shells than required by the current regulations, with current shell 
thicknesses permitted only for tank cars constructed of normalized TC-128 Grade 
B steel and equipped with jackets. In addition, P-1577 proposed that tank cars be 
equipped with enhanced top fittings protection, reclosing pressure relief devices 
(unless a non-reclosing device is specifically approved by FRA), and half-height 
head shields. Subsequently, AAR adopted an interchange standard (CPC-1232) 
with the same requirements applicable to tank cars used to transport crude oil and 
ethanol, effective for cars ordered after October 1, 2011. 

Lac-Megantic has resulted in the industry reevaluating the tank car standards 
in CPC-1232 and railroad operating practices. AAR and ASLRRA now propose 
additional requirements for all flammable liquids and for other hazardous materials 
in packing groups I and II. 

B. AAR's and ASLRRA's Proposal for New Tank Cars Transporting Flammable 
Liquids 

1. Puncture Resistance 

a. Jackets 

Traditionally, industry has used conditional probability of release (CPR), the 
probability of a release should a tank car be in an accident (or, phrased differently, 
the expected percentage ofFRA-reportable accidents involving the tank car in 
which product will be released), to measure the ability of a tank car to withstand an 
accident without a release. The database maintained by the Railway Supply 
Institute (RSI)-AAR Tank Car Research and Test Project (RSI-AAR Project) 
contains a wealth of data enabling statistically significant conclusions to be drawn 
about a tank car's CPR, taking into account potential releases in an accident due to 
punctures of the head or shell and releases from bottom outlets or top fittings. 3 

Table I shows CPRs for various tank car configurations. Two different 
CPRs are shown: the CPR for releases on main lines, and the CPR for releases on a 
main line of more than 100 gallons. The latter is the most relevant to this 

3 Note that the database does not contain sufficient data on thermal releases so that 
the CPR data discussed in these comments does not address such releases. 
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discussion and will be the CPR referred to in the remainder of these comments. 
The concern over catastrophic accidents relates to transportation on main lines with 
significant releases. 

Table 1. 
Conditional Probability of Release for Tank Car Configurations4 

CPR CPR (>100 
Car Category Tank Car Features (%) gal.)(%) 

Non-CPC 1232 None 26.6 19.6 

12.8 8.5 DOT111 -J~K=T~------------------------~~------~~ 

CPC-1232 
DOT 111 

without JKT 

CPC-1232 
DOT 111 with 

JKT 

HHS 

FHS 

additional1/16" thick shell, HHS, TFP 

JKT,HHS,TFP 

JKT,FHS,TFP 

24.3 17.3 

22.0 15.0 

13.2 10.3 

6.5 4.6 

6.4 4.6 

JKT- jacketed; HHS -half-height head shield; FHS -full-height head 
shield; TFP- top-fittings protection 

Comparing the jacketed and non-jacketed versions of cars complying with 
CPC-1232, the jacketed car's CPR is 55 percent lower than the non-jacketed car's 
CPR, 4.6 percent vs. 10.3 percent (assuming both are equipped with half-height 
head shields for comparison purposes, although jacketed cars are generally built 

4 The CPRs in this table are significantly lower than the CPRs published in the 
RSI-AAR Project's Report RA-05-02, "Safety Performance of Tank Cars in 
Accidents: Probabilities of Lading Loss," (January 2006). For example, the 
recalculated CPR for the current DOT -111 tank car without a jacket is 25 percent 
lower than was calculated in 2006. There are three reasons. One, RA-05-02 used 
data from accidents that occurred from 1965-1997. The CPRs in Table 1 are based 
on more recent data, from 1980-2010. More recent data are more likely to be 
representative of accidents occurring today. Two, Table 1 CPRs were calculated 
utilizing more factors than were used in RA-05-02, including train speed, 
derailment severity, tank diameter, and commodity transported. Three, the 
techniques used for the newer analysis allowed for better handling of some of the 
complexities of the data that could have masked important relationships in the RA-
05-02 analysis. 

4 



with full-height head shields). Thus, a jacket provides significant improvement in 
puncture resistance. 

On the basis of puncture resistance alone, PHMSA should require the 
jacketed version of the tank car set forth in CPC-1232 for new tank cars 
transporting flammable liquids. As discussed below, a jacket also provides an 
important option to protect against thermal releases. 

b. Head Shields 

Head shields are a feature that has long been used to prevent punctures for 
tank cars transporting commodities of significant concern and as can be seen from 
Table 1, head shields reduce a tank car's CPR. CPC-1232 requires half-height 
head shields. However, since jacketed cars are generally built with full-height 
head shields, AAR suggests that PHMSA require full-height head shields. 

2. Fire Resistance 

Lac-Megantic shows the importance of protecting against a rupture of a tank 
car due to a rise in internal pressure resulting from fire. The RSI-AAR Project has 
modeled the survivability of different tank car configurations in a pool fire, using 
the "Analysis ofFire Effects on Tank Cars" (AFFTAC) model. The scenario 
modeled was a 1500 °F fire completely engulfing a tank. Both diesel fuel and 
ethanol were modeled. Table 2 shows preliminary results. 
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Non-CPC 
1232 

DOT 111 

CPC-
1232 

DOT-111 
without 

JKT 

CPC-
1232 

DOT-111 
with JKT 

Tank Car 
Features 

None 

JKT 

with HHS, 
additional 
1/16" 
shell 
thickness, 
TFP 

Table 2 
Survivability in a Pool Fire 

Survival 
Time in 

Pool 
Fire 

(min.) 
Ethanol 

51 

72 

65 

all 

Survival 
Time in 

Pool 
Fire 

(min.) 
Diesel 
Fuel 

252 

321 

261 

with JKT, lading 
FHS, TFP expelled 

at 623 1,355 

Note: CPC-1232 cars are assumed to have high-flow capacity pressure relief 
devices and the jacketed CPC-1232 car is assumed to have thermal 
protection. For a CPC-1232 car with a jacket, all the ethanol was expelled at 
623 minutes, prior to tank failure. 

Table 2 shows that jacketed cars provide a significant advantage in 
survivability for the pool fire modeled. The model predicts that jacketed cars will 
survive at least 521 minutes in a pool fire. 

To protect against thermal releases of flammable liquids, a thermal blanket 
or thermal coating in conjunction with a jacket and a high-flow capacity pressure 
relief device (minimum 27,000 scfm) would be an acceptable option. AAR 
supports the development of a performance standard for thermal blankets and 
coatings and looks forward to a discussion with DOT and other entities on 
appropriate methods for protecting against thermal releases. 

3. Bottom Outlet Handles 

Tank cars with bottom outlets typically travel with operating handles 
attached to the bottom outlets. In the Cherry Valley accident referenced in the 
ANPRM, several bottom outlets were opened. In its report on the accident, the 
NTSB discussed this problem and recommended that PHMSA amend its 
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regulations to ensure that bottom outlet valves remain closed when the operating 
handles are subject to impact forces. 5 Consequently, AAR proposes that PHMSA 
require that the bottom handle be configured to prevent it from opening the bottom 
outlet in an accident on all cars transporting flammable liquids . 

4. New Tank Car Specifi cation 

PHMSA should consider whether it should create a new tank car class to 
differentiate between the baseline DOT -111 tank car and the new tank car 
specifications. 

C. Cars Transporting Packing Group I and II Materials in Other Hazard Classes 

PHMSA should also address the bottom outlet handle issue for cars 
transporting packing group I and II materials. The concern over releases caused by 
movement of the bottom outlet handle should also apply to these materials and 
designs for tank cars transporting flammable liquids should be able to be applied to 
tank cars transporting other hazardous materials. 

D. Existing Tank Cars 

As stated previously, AAR and ASLRRA support retrofitting existing cars 
and an aggressive phase-out schedule for cars that cannot meet retrofit 
requirements. Common to all cars in flammable liquid service should be a high­
flow capacity pressure relief device and configuration of the bottom outlet handle 
to prevent it from opening the bottom outlet in an accident. Input is needed from 
shippers and tank car manufacturers to determine the precise parameters of a 
phase-out program and to identify the retrofits that should be required. The phase­
out program must take into account factors such as manufacturing capacity, the 
demand for new DOT -111 cars, shop capacity for any retrofits that will be 
undertaken, and the number of DOT -111 cars that need to be phased out of 
flammable liquid service. 

AAR and ASLRRA also support permitting existing CPC-1232 cars to 
remain in service for their full operational lives if they are retrofitted with high­
flow capacity pressure relief devices, in the case of cars used to transport 
flammable liquids, and the bottom outlet is configured in accordance with the 

5 NTSB, " Derailment of CN Freight Train U70691-18 With Subsequent 
Hazardous Materials Release and Fire Cherry Valley, Illinois June 19, 2009, 
http://www.ntsb.gov/doclib/reports/2012/RAR1201.pdf, p. 81 (NTSB/RAR-12/01, 
Feb. 14, 2012). 
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above discussion. Industry voluntarily adopted the CPC-1232 standards as an 
enhancement over the tank car required by PHMSA's regulations. Reducing the 
time these cars can remain in service would discourage industry from undertaking 
such voluntary initiatives. 

E. Reclassification of Flammable Liquids as Combustibles 

PHMSA permits a shipper to reclassify a flammable liquid with a flash point 
at or above 100 op and below 140 op as a combustible liquid. Reclassification 
would permit a shipper to avoid using a DOT -specification tank car with enhanced 
safety features merely by reclassifying a flammable liquid with a flash point in the 
100 op- 140 op range as a combustible liquid. Clearly, that should be 
unacceptable from a safety perspective. It is critical that PHMSA remove the 
option to reclassify a flammable liquid in that range as a combustible liquid for rail 
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transportatiOn. 

F. PHMSA's Questions Pertaining to P-1577 

PHMSA poses a number of questions in connection with its discussion of P-
1577. Many ofthe issues raised in those questions are discussed above. For 
clarity, AAR's and ASLRRA's positions on the questions are summarized below. 

1. "Would the proposed revisions under P-1577 decrease the release of hazardous 
materials during the derailment?" 

The proposed revisions discussed in these comments would significantly 
decrease the probability of a release in an accident. Briefly, the CPR improvement 
is attributable to increased puncture resistance and reduced releases from top 
fittings. Apart from the CPR calculation, thermal protection on tank cars 
transporting flammable liquids would reduce the probability of a tank car rupture 
resulting from fire and AAR's proposal for bottom-outlet handles would reduce the 
occurrence of releases from bottom outlets. 

2. "Should PHMSA segment the petition and first address requirements for tank 
cars carrying Class 3 materials ... , then the remaining hazard classes within PGs I 
and II?" 

6 The option to reclassify is set forth in 49 C .F .R. § § 1 73 .120(b )(2) and 
173.150(f)(l). In addition, 49 C.F.R. § 172.102, Special Provision B1, would have 
to be amended to provide the correct reference for the new packaging requirements 
for flammable liquids in the 100 op - 140 op range. 
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Due to the nature of the hazard and in light of Lac-Megan tic and other recent 
accidents, heightened attention needs to be paid to flammable liquids among the 
commodities transported in DOT-111 tank cars. However, it is unclear to AAR 
and ASLRRA why it would take more time to include all packing group I and II 
materials in proposing standards for new tank cars. 

3. Should thermal protection be required? 

As stated earlier in these comments, AAR and ASLRRA support a 
requirement for thermal protection for flammable liquids. 

4. "Will the changes proposed in the petition adequately improve the safety 
(puncture resistance) oftank cars?" 

AAR's and ASLRRA's proposed changes will significantly improve 
puncture resistance. As discussed, the CPR for tank cars (releases greater than 100 
gallons on a main line) that do not exceed the existing standard and are unequipped 
with head shields is 19.6 percent. The comparable CPR for new tank cars under 
AAR's and ASLRRA's proposal is approximately 75 percent less, 4.6 percent. 

5. "What, if any, design and operations enhancements should PHMSA· and FRA 
consider beyond those identified in P-15 77 to improve the safe transportation of 
PG I and II materials?" 

AAR and ASLRRA have proposed additional enhancements (in addition to 
mandating the jacketed version of the specifications discussed in the petition for 
flammable liquids): for flammable liquids, high-flow capacity pressure relief 
devices and thermal blankets or thermal coatings, and when constructing or 
modifying tank cars used to transport packing group I and II materials and 
flammable liquids in packing group III, the employment of designs that ensure 
bottom outlet valves will remain closed when the operating handles are subject to 
impact forces. 

6. PHMSA asks ifOT-55-N adequately addresses speed restrictions for key trains, 
asking if it should incorporate the speed restrictions into its regulations and 
whether it should apply the speed restrictions to trains with fewer than 20 cars 
containing the hazardous materials addressed by OT-55-N. 

Following Lac-Megantic, AAR's and ASLRRA's members reviewed their 
operating practices with respect to the transportation of hazardous materials. The 
decision was made to expand OT-55, the industry circular on recommended 
operating practices, to encompass all hazardous materials, including flammable 
liquids. OT-55's operating restrictions now apply to trains containing one car of a 
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TIH material, spent nuclear fuel, or high-level radioactive waste or 20 cars of any 
combination of other hazardous materials. The 20-car threshold was chosen in 
recognition that in the context ofLac-Megantic, the concern is over a pool fire 
involving multiple cars. In addition, crude oil and ethanol typically are shipped in 
unit trains. 

OT-55 has existed for two decades and has been adhered to by the railroad 
industry. There is no need to incorporate its provisions into the hazardous 
materials regulations. With respect to the 50-mph speed limit, that is the 
regulatory limit for TIH. 7 AAR and ASLRRA are unaware of any analysis 
justifying a lower speed limit and is concerned that a lower speed limit will have 
the counterproductive effect of causing shippers to divert freight to other 
transportation modes. 

7. "Are shippers ordering CPC 1232-compliant tank cars voluntarily to address 
safety concerns and the immediate need for new cars or because compliance with 
CPC 1232 is required?" 

CPC-1232 was adopted by consensus, i.e., shippers, car owners, and 
manufacturers agreed to require CPC-1232 and, in fact, shippers are ordering tank 
cars meeting the requirements ofCPC-1232. 

8. "How many CPC 1232-compliant tank cars are currently in service?" 

There are approximately 19,000 DOT-111 cars in service complying with 
CPC-1232. There are also 245 non-DOT specification tank cars in service that 
meet the requirements ofCPC-1232 (classified as AAR 211). 

9. "What are the safety and economic benefits of increasing the product capacity of 
the tank car?" 

There is precedent for coupling additional safety requirements with 
increasing car capacity from 263k to 286k. Such action results in safety benefits at 
a reduced cost. 8 

10. "Are technologies available, such as PTC, that would prevent derailments?" 

7 49 C.F.R. § 174.86(b). 
8 See C. Barkan, "Improving the design of higher-capacity railway tank cars for 
hazardous materials transport: Optimizing the trade-off between weight and 
safety," 122-134 (Journal of Hazardous Materials, vol. 160, issue 1, Dec. 2008). 

10 



The railroad industry utilizes many technologies to reduce derailments. 
PTC, a collision avoidance system, is one such system, mandated by Congress. 
The railroads engage in extensive research on new technologies. 

11. FRA asks about the costs and benefits associated with CPC-123 2 cars. 

The benefits have been discussed previously, i.e., increased survivability of 
a tank car in the event of an accident, reducing the potential for a serious accident. 
Insofar as costs are concerned, AAR and ASLRRA defer to RSI. 

12. Would the increased cost ofCPC 1232-compliant cars slow the replacement of 
older cars? 

As discussed previously, AAR and ASLRRA support an aggressive phase­
out program for those cars that are not retrofitted. By mandating the phase out of 
conventional DOT-111 cars for flammable liquid service, PHMSA would avoid 
any delay in the replacement of older DOT -111 cars due to the cost of new tank 
cars. As information, there are approximately 78,000 DOT-111cars in service that 
do not meet the requirements ofCPC-1232. 

13. What are the costs associated with re-tooling tank car construction facilities to 
manufacture CPC 1232-compliant tank cars? 

Many DOT-111 tank cars built today meet the requirements in CPC-1232, 
including all cars manufactured for crude oil or ethanol service (packing groups I 
and II). Consequently, re-tooling should not be an issue. 

14. PHMSA asks about the accuracy of the estimated costs that have been provided 
toPHMSA. 

AAR and ASLRRA will defer to RSI for additional information on costs. 

15. PHMSA asks about the timeframe for requiring compliance with new 
requirements. 

Today, shippers are ordering tank cars for crude oil and ethanol service that 
comply with CPC-1232. From a manufacturing perspective, AAR's and 
ASLRRA's proposal does not differ significantly from CPC-1232. Consequently, 
it would be appropriate to mandate compliance with the new requirements for tank 
cars manufactured shortly after the date a final rule is promulgated. 
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G. Other Questions Posed by PHMSA Concerning Tank Car Specifications 

Related petitions were filed by Barrington, Illinois, P-1587, by the American 
Chemistry Council (ACC), American Petroleum Institute (API), and the Chlorine 
Institute (CI), P-1595, and by ACC, API, CI, and the Renewable Fuels Association 
(RFA), P-1612. (In connection with its discussion ofP-1587, PHMSA also 
discusses the NTSB's findings in connection with a June 19, 2009, derailment in 
Cherry Valley, Illinois.) PHMSA poses a series of questions in response to each of 
those petitions. AAR and ASLRRA have addressed most of those questions, to the 
extent they can, in their discussion of their proposal and the answers to the 
questions posed by PHMSA in connection with its discussion of AAR's petition. 
There are two issues that were not addressed above that AAR and ASLRRA will 
address. 

In connection with its discussion ofP-1587, PHMSA raises the issue of 
increasing the minimum outage from 1 to 2 percent. Most shipments probably 
meet or exceed 2 percent, the additional safety benefit is likely small, and 
enforcing a 1 vs. 2 percent outage requirement would likely be problematic. 

Also in connection with its discussion ofP-1587, PHMSA asks whether 
there are "systems currently in use that railroads could use to immediately provide 
emergency responders accurate, real-time information regarding the identity and 
location of all hazardous materials on a train" and for costs and benefits associated 
with such systems. 

AAR and its member railroads are investing in systems for the transmission 
of information electronically. However, AAR and ASLRRA do not support a 
government requirement to provide emergency responders with information 
electronically. Simply put, the current system works. Train crews must have 
shipping papers containing the relevant emergency response information and must 
give that information to emergency responders in the event of an incident. In 
practice, that is precisely what happens. Note that the shipping papers on the train 
contain the most up-to-date information on the hazardous materials in the train. 

II. Overloading Tank Cars Containing Compressed Gases 

AAR and ASLRRA support the Compressed Gas Association's (CGA) 
petition, P-1519, to amend the loading limit for compressed gases. Currently, note 
5 to section 173.314 provides that the liquid portion of the gas cannot completely 
fill the tank at 0 op. CGA proposes that note 5 be amended to provide that the 
liquid portion of the gas cannot fill the tank to the point where the pressure setting 
of the regulating valves or the safety relief valve, whichever is lower, is reached. 
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AAR and ASLRRA believe the problem discussed in the preamble to the petition 
occurs too frequently. 

III. Removal of the Rupture Disc Prior to Shipment 

ACC petitioned PHMSA (P-1548) to amend 49 C.F.R. § 173.31(d)(l)(vi) to 
provide that the rupture disc does not have to be removed for inspection. The 
petition is based on an existing special permit for Division 5.1 and 5.2 materials 
(mostly hydrogen peroxide). 

AAR and ASLRRA oppose the petition. Removal of the rupture disc is not 
complicated and should not cause any damage. Inspection of the rupture disc has 
resulted in a significant decrease in the number of rupture disc failures and railroad 
employee injuries. 

The special permit for Division 5.1 and 5.2 materials does not provide a 
basis for removing the inspection requirement for other commodities. The permit 
applies to a unique rupture disc made of multiple layers of aluminum, Teflon®, and 
stainless steel. AAR and ASLRRA would not oppose incorporating the existing 
special permit into the regulations as long as the provision is limited to Division 
5.1 and 5.2 materials. 

Thank you for considering these comments. 

Keith T. Borman 
Counsel for the American Short Line 

and Regional Railroad Association 
Suite 7020 
50 F St., N.W. 
Washington, D.C. 20001 
(202) 585-3448 

November 14, 2013 
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Respectfully submitted, 

Louis P. Warchot 
Michael J. Rush 
Counsel for the Association 

of American Railroads 
Suite 1000 
425 Third St., S.W. 
Washington, D.C. 20024 
(202) 639-2503 
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