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The A ssociation of A m erican R ailroads (A A R ), 

1 

on behalf of itselfand its

m em ber railroads, subm its the follow ing com m ents in response to the notice of

proposed rulem aking (N PR M ) on requirem ents for the transportation of flam m able

liquids by rail.

2 

A A R 's m em ber railroads account for m ost of the rail

transportation of flam m able liquids and have a substantial interest in the proposed

tank car standards and operating requirem ents.

I. Introduction

A A R  has been eagerly aw aiting the notice of proposed rulem aking on tank

car standards. In 2011, A A R  petitioned PH M SA  to adopt new  tank car standards

for packing group I and II m aterials, including flam m able liquids. In com m ents

responding to the 2013 A N PR M , A A R  endorsed new  tank car standards for all

class 3 flam m able liquids, including those classified as packing group IlL A A R

strongly supports new  tank car standards for all class 3 flam m able liquids.

1 

A A R  is a trade association w hose m em bership includes freight railroads that

operate 83 percent of the line-haul m ileage, em ploy 95 percent of the w orkers, and

account for 97 percent of the freight revenues of all railroads in the U nited States;

and passenger railroads that operate intercity passenger trains and provide

com m uter rail service.

2 

See 79 Fed. R eg. 45,016 (A ugust 1, 2014). A A R  is filing separate com m ents on

the issue of providing crude oil routing inform ation to State Em ergency R esponse

C om m issions.
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H ow ever, PH M SA  has proposed additional requirem ents that, if adopted,

w ould have a devastating im pact on the railroads' ability to provide their

custom ers w ith efficient rail transportation. In particular, the proposals for


significantly m ore stringent speed lim its than in place today and electronically-

controlled pneum atic (EC P) brakes could dram atically affect the fluidity of the

railroad netw ork and im pose trem endous costs w ithout providing offsetting safety

benefits.

A A R  and its m em ber railroads have a record of putting safety first and


taking action to enhance the safe transportation of hazardous m aterials, including

flam m able liquids. It is in that spirit that A A R  files these com m ents on the NPR?\.1.


A A R  has long been an advocate of im proved tank car designs. B ut putting in place

m ore stringent speed restrictions and requiring EC P brakes is not in the public

interest. The result w ould be reduced netw ork fluidity and traffic m oving off rail

lines onto less safe m odes of transportation.

The railroads have taken significant steps to enhance the safety of hazardous

m aterials transportation. The railroads' approach to hazardous m aterials

transportation safety has three prongs. O ne is to enhance operating and

infrastructure m aintenance practices to reduce the probability of an accident

occurring. The second is to strengthen the ability of tank cars to w ithstand an

accident w ithout a breach. The third is to enhance the ability of railroads and

public officials to respond to a release of a hazardous m aterial.

The railroads have instituted a num ber of m easures to reduce the probability

of an accident occurring. In A ugust 20 13, A A R  expanded the application of its


recom m ended operating and m aintenance practices for hazardous m aterials,

em bodied in C ircular O T-55, to any train w ith 20 or m ore loaded cars containing

hazardous m aterials, including flam m able liquids. These voluntary m easures

include a m axim um  speed of 50 m ph, passing restrictions, the placem ent of

defective bearing detectors along the right-of-w ay, and enhanced track

inspections. 

3


Furtherm ore, as set forth in a February 20, 2014, letter sent by Secretary

Foxx to A A R , the C lass I railroads com m itted to Secretary Foxx that they w ould

institute special requirem ents for K ey C rude O il Trains (trains w ith at least 20


3 

A A R , C ircular O T-55-N , "R ecom m ended R ailroad O perating Practices For

Transportation of H azardous M aterials," w w w .regulations.gov, D ocum ent N o.


PH M SA -2012-0082-0009 (A ug. 15, 2013).
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carloads of crude oil).

4 

Specifically, the railroads com m itted to conducting route

analyses for K ey C rude O il Trains in order to select the routes posing the least

overall safety and security risk; lim it K ey C rude O il Train speeds in H igh Threat

U rban A reas (H TU A s) to 40 m ph if the train has a legacy D O T-111 car w ith crude

oil; use distributed pow er or 2-w ay end-of-train devices; perform  additional track

inspections; install w ayside detectors every 40 m iles, unless track configurations or


safety considerations dictate otherw ise; inventory em ergency response resources;

and spend $5 m illion in 2014 on training em ergency responders, including the

developm ent of a crude oil em ergency response training program  at A A R 's

Transportation Technology C enter, Inc., (TTC I) and funding for em ergency

responders to attend the program , as w ell as a m odule for field training. The

railroads have honored their com m itm ent to Secretary Foxx.

W ith respect to tank cars standards, in 2011 A A R  adopted its ow n, m ore

stringent interchange standards for tank cars used to transport crude oil and

ethanol, em bodied in A A R  C ircular C PC -1232, effective for cars ordered after

O ctober 1, 2011.

5 

That sam e year, A A R  petitioned PH M SA  to upgrade the tank

car specification for packing group I and II m aterials.

6 

In com m ents subm itted on

the 2013 A N PR M , A A R  again sought m ore stringent tank car standards for


packing group I and II m aterials and flam m able liquids.

7


The third prong of the railroads' initiatives, em ergency response, is


addressed by the A dvance N otice of Proposed R ulem aking also issued by PH M SA

on A ugust 1. In addition to the em ergency response m easures addressed in

Secretary Foxx's February 20 letter, the railroads continue to train approxim ately

20,000 em ergency responders annually. Furtherm ore, in O ctober A A R  w ill be

unveiling a new  system  enabling em ergency responders to obtain inform ation on

the hazardous m aterials in a train through an app. A A R  m ore fully discusses

em ergency response issues in its com m ents responding to the A N PR M .

The railroads' safety record dem onstrates that these and other m easures have

borne fruit. The context for this rulem aking proceeding is a railroad industry that

is continuously im proving its overall safety record and its hazardous m aterials

transportation record in particular. A ccording to Federal R ailroad A dm inistration

(FR A ) statistics, the rate of train accidents per m illion train m iles has dropped 42


percent since 2000, from  4.13 to 2.41. In the sam e tim e period, railroad em ployee

4 

See http://w w w .dot.gov/briefing-room /letter-association-am erican-railroads.

5 

w w w .regulations.gov, D ocum ent N o. PH M SA -2012-0082-0020.

6 

P-1577, w w w .regulations.gov, D ocum ent N o. PH M SA -2012-0082-0005.

7 

w w w .regulations.gov, D ocum ent N o. PH M SA -2012-0082-0090 (N ov. 14, 2013).
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casualty rates have show n a sim ilar decline, dropping from  3.44 casualties per 100


full tim e em ployees annually to 1.84.

8 

Since 2000, the rate of train accidents w ith

a release for every thousand carloads of hazardous m aterials transported has

declined 62 percent, from  0.020 to 0.008. Looking at the record from  another

perspective, 99.997 percent of hazardous m aterials cars are transported to

destination w ithout a release.

9


T he N PR M  proposes m ajor new  requirem ents in four areas: (1) speed

restrictions; braking system s; routing analyses; and tank car specifications. A A R

sum m arizes the m ajor sections of its com m ents on each of these areas below .

Section II (operating restrictions) describes the severe operational concerns

should PH M SA  decide to im pose speed restrictions beyond the H T U A s.

Expanded speed restrictions w ould degrade the fluidity of the rail netw ork.

N etw ork fluidity is im portant not only because it im proves the quality of service to


custom ers and low ers costs; it is also im portant because it enhances the overall

safety of the transportation netw ork and reduces the environm ental im pact of

transportation. Ill-advised action by PH M SA  to low er the speed lim it w ould

inevitably have a ripple effect on other traffic (that PH SM A  adm ittedly ignores).

T he result w ould be the diversion of traffic off the rail netw ork and onto less safe

and less environm entally friendly m odes of transportation.

Section III (EC P brakes) describes the substantial flaw s in the justification

for m andating the use ofE C P brakes for the transportation of flam m able liquids.

T he technology is not w idely used in the industry. T he Federal R ailroad

A dm inistration (FR A ) already undertook a rulem aking proceeding on EC P brakes

just six years ago in w hich it concluded that it could not justify m andating EC P

brakes. In this section, A A R  respectfully urges PH M SA  to show  the sam e w isdom

that FR A  show ed in 2008.

Section IV  (routing analysis) of these com m ents addresses PH M SA ' s


proposal to require routing analyses and require railroads to adjust their routes

accordingly. A s is the case w ith speed restrictions, adjusting the routing for too

8 

http://safetydata.fra.dot.gov/officeofsafety/publicsite/sum m ary.aspx (Septem ber

2014 data).

9 

A A R  A nalysis of FR A  Train A ccident D atabase as of Septem ber 2014. C arloads

from  IC C /STB  W aybill Sam ple, 1995-2012. For the year 2013, carloads from  the

B O E  A nnual R eport. A ssociation of A m erican R ailroads, B ureau of Explosives,

"A nnual R eport of H azardous M aterials Transported by R ail: 2013," p. 13, Ex. 9


(R eport B O E  13-1, July 2014).
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- - - - - - - - - - - - - - - - - - -

m any trains w hen there is no significant safety advantage w ould also im pair

netw ork fluidity. In this section, A A R  urges PH M SA  to lim it the adverse im pact

on netw ork fluidity by restricting the scope of the trains subject to the routing

provisiO ns.


Section V  (tank car design) of A A R 's com m ents addresses A A R 's

perspective on im provem ents to the current tank car standards. A A R  supports

strengthening the standards governing the transportation of flam m able liquids.

A A R  also em phasizes that the new  tank car standards should apply to all tank cars


transporting flam m able liquids, not justthose in so-called H H FT trains.


Section V I addresses som e m iscellaneous concerns, including the pejorative

and m isleading label chosen by PH M SA  to describe trains carrying flam m able

liquids.

D . Speed R estrictions C ould Substantially Im pact N etw ork Fluidity

PH M SA  has suggested speed restrictions that w ould substantially im pair

railroad service w ithout providing substantial safety benefits. C onsequently,

consistent w ith the railroads' agreem ent w ith Secretary Foxx, PH :tvfSA  should go


no further than applying a 40 m ph speed restriction to H TU A s.

A . N etw ork Fluidity M ust be Preserved.

The backdrop for PH M SA 's speed lim it alternatives is a railroad netw ork

that in key places is at or near capacity. A n onerous speed lim it has the potential to


affect significantly the fluidity of the railroad netw ork, to the detrim ent of freight

railroads and their custom ers, as w ell as passenger railroads that operate over

freight tracks. Indeed, a fluid rail netw ork is also in the public interest from  safety,

security, and environm ental perspectives.

W hile it is good new s for the econom y and the railroad industry that railroad

business is on the rebound from  recession levels, netw ork fluidity bas declined.

Figure 1 show s rebounding railroad traffic; Figures 2 and 3 show  that the netw ork

fluidity is suffering due to a num ber of factors such as a change in the com m odity 

m ix.

1


° Figure 2 show s that average train speeds over the last year on the m ajor

railroads declined and Figure 3 show s that term inal dw ell tim e increased. Figure 4


show s the change in com m odity m ix.


1

° Figure 1 is based on data from  the seven C lass I railroads. Figures 2 and 3 are

based on data from  six of the seven C lass I railroads.
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O nerous requirem ents to reduce the speed of trains for flam m able liquids

w ould affect not only those trains, but other freight and passenger trains as w ell.


The im pact on railroad capacity can be com pared to traveling on a 2-lane highw ay.

Slow ing dow n one car or truck affects trailing vehicles. Sim ilarly, slow ing dow n

one train affects trailing m ovem ents, except that the im pact on railroad traffic is


m uch w orse because the opportunities to pass are m uch m ore constrained than on a


highw ay. Trains can pass only at w idely-spaced locations on a railroad, w hether

single or double-tracked. R esearch on rail capacity has show n, and rail operators

have long understood, that reducing speeds reduces netw ork capacity and that

heterogeneity in speed exacerbates this effect.

11


In publishing the N PR M , PH M SA  acknow ledges its analysis of speed

restrictions does "not estim ate any effects from  speed restrictions on other types of

rail traffic throughout the rail netw ork (e.g., passenger trains, intennodal freight,


and general m erchandise)."

12 

This is a glaring om ission. The prim ary and

unavoidable cost of any speed restriction is a decrease in netw ork fluidity and

capacity. D ecreased netw ork fluidity results in increased operating costs for all


trains that m ust travel slow er because of the slow er netw ork. D ecreased netw ork

fluidity also leads to increased capital costs, as railroads are forced to invest to


expand corridors w here capacity is constrained because of speed restrictions.

Furthennore, decreasing the capacity and efficiency of the railroad netw ork m eans

that significant volum es of railroad traffic w ill be diverted to the highw ays. The

result w ould be m ore highw ay traffic, m ore pollution, and an overall decrease in

transportation safety.


PH M SA  asks if a 40 m ph speed restriction is necessary.

13 

PH M SA  does not

need to regulate the speed of flam m able liquid trains. There is no dem onstration of

11 

C. M artland, "R ailroad Train D elay and N etw ork R eliability," A A R  R eport R -

991 (M arch 2008); M . D ingler et al., "Effect oftrain-type heterogeneity on single-

track heavy haul railw ay line capacity," Proceedings of the Institution of

M echanical Engineers, Part F: Journal of R ail and R apid Transit,

D O I:10.1177/0954409713496762 (2013); S. Sogin et al., "A nalyzing the

Increm ental Transition from  Single to D ouble Track R ailw ay Lines," Proceedings

of the International A ssociation of R ailw ay O perations R esearch 5th International

Sem inar on R ailw ay O perations M odelling and A nalysis, C openhagen, D enm ark

(M ay 2013); S. So gin et al., "C om parison of capacity of single-and double-track

rail lines," Transportation R esearch R ecord: Journal of the Transportation

R esearch B oard 2374: 111-118 (2013).

12 F 

79 ed. R eg. 45,047.

137 

9 Fed. R eg. 45,047.
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a need to do m ore than the railroads have already done. C ircular O T-55 restricts

the speed of K ey Trains to 50 m ph and as discussed earlier, the C lass I railroads

have voluntarily com m itted to reducing the speed of K ey C rude O il Trains w ith at

least one legacy D O T -111 tank car to 40 m ph in H TU A s. H ow ever, A A R  does not

oppose a speed restriction based on the voluntary actions already taken as long as

the restrictions apply on a tem porary basis until legacy D O T-111 cars are replaced

or retrofitted and netw ork fluidity is m aintained. A A R  does oppose speed

restrictions that w ould adversely affect netw ork fluidity w ithout providing a


significant safety benefit.

O perating restrictions that could adversely affect the railroad's ability to


transport goods should be view ed in the context of other restrictions that affect the

fluidity of the railroad netw ork. For exam ple, the PT C  regulatory schem e also

requires reduced train speeds w hen problem s occur w ith the PTC  system .

R educed netw ork fluidity and capacity are not in the public interest.

R ailroads not only offer econom ic advantages, they also are an environm entally

superior m ode of transportation. A n onerous speed lim it could result in the

diversion of traffic to other m odes or prevent additional traffic from  being

transported on the railroad netw ork.

B . A pplication of a Speed Lim it to Every H H FT  as D efined W ould Severely

Im pact the R ailroad N etw ork.

In assessing the potential im pact of the additional speed restrictions

suggested by PH M SA  in the N PR M , there is an initial,m ethodological problem . It

appears that PH M SA  intends for additional speed restrictions to apply only to unit

trains: "this rule prim arily im pacts unit train shipm ents of ethanol and crude oil."

14


It also appears that PH M SA  intended for the speed restrictions to be short-term

m easures that w ould be lifted once legacy D O T-111 cars are replaced or

retrofitted.

H ow ever, PH M SA  suggests the application of speed restrictions to high-

hazard flam m able trains (H H FTs ), defined as any train w ith 20 or m ore cars

containing a flam m able liquid. Seem ingly contrary to PH M SA 's intent to address

unit trains, these requirem ents w ould apply to m anifest trains transporting blocks

of flam m able liquids that am ount to less than 20 tank cars individually, but

together exceed the 20-car threshold. There are a considerable num ber of such

trains. In fact, several C lass I railroads report that 20 to 60 percent of their trains

14 

79 Fed. R eg. 45,017.
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containing 20 or m ore tank cars of flam m able liquids are m anifest trains, not unit

trains.

15


It appears unlikely PH M SA  intended to apply a 40 m ph speed lim it to any

m anifest train w ith 20 or m ore tank cars containing flam m able liquids. In focusing

on unit trains, PH M SA  clearly is concerned about potential accidents w here a


significant num ber of flam m able liquid cars are grouped together.

A pplying a 40 m ph lim it to any H H FT, as the term  is defined, could


dram atically im pact the fluidity of the railroad netw ork. C onsequently, A A R

proposes to lim it applicability of a 40 m ph speed lim it in H TU A s to a train w ith a


single block of 20 or m ore loaded tank cars containing a flam m able liquid w hen at


least one of the tank cars is a legacy D O T-111 tank car. To avoid the theoretical

problem  of a large num ber of flam m able liquid cars in a train separated so that the

20-car threshold is not m et, A A R  proposes there be an overall threshold of 35


loaded tank cars, including at least one legacy D O T-111 tank car, w hether or not

those 35 tank cars are in a single block. Thirty-five tank cars is the threshold

PH M SA  has used for providing routing inform ation for crude oil shipm ents to


State Em ergency R esponse C om m issions.

16


U sing a 20-car block threshold for application of the 40 m ph speed lim it,

subject to an overall threshold of 35 tank cars, is consistent w ith PH M SA 's focus

on unit trains. A A R  recognizes, how ever, that the com m itm ent to Secretary Foxx

to operate K ey C rude O il trains at 40 m ph in H TU A s (if the trains contain a legacy

D O T-111 tank car) is not lim ited to w hether the 20 cars are in a block. A A R 's

m em bers have no intention of going back on that com m itm ent. Therefore, for

crude oil only, A A R  w ould not oppose a 40 m ph lim it w ithin H TU A s if 20 loaded

tank cars are in a train and at least one of those cars is a legacy D O T -111 tank car,


regardless of w hether the 20 cars are in a single block.

15 

PH M SA  im plies the N PR M  only applies to crude oil and ethanol ("this rule

prim arily im pacts unit train shipm ents of ethanol and crude oil; because ethanol

and crude oil are m ost frequently transported in high volum e shipm ents"). 77 Fed.

R eg. 45,017. O ther flam m able liquids are transported in trains w ith tw enty or

m ore flam m able-liquid cars.


16 

79 Fed. R eg. 45,041 ("a 1,000,000 gallon threshold for a unit train w ould require

notification ... for unit trains com posed of approxim ately 35 cars of crude oil").
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C. A n Exnanded 40 M PH  Speed R estriction C ould D ram atically Im pair

R ailroad Service.

A  40 m ph speed restriction expanded beyond H TU A s could be devastating

to netw ork fluidity. Freight and passenger service alike w ould be affected.

Large railroads use a sim ulation program  called "R ail Traffic C ontroller"

(R TC ) to m easure track capacity and train perform ance. This softw are contains

tw o basic types of files: one set represents infrastructure (track, signals, grades,

curves, speed lim its, etc.); the other set represents trains (type, frequency

distribution, lengths, trailing w eights, locom otive consists, priority, speed lim its,


schedule tim es, etc.). The dispatch logic in the sim ulation m odel replicates the

logic that train dispatchers use w hen controlling the flow  of trains across a railroad

district: this logic has been repeatedly tested against observed reality to ensure that

m odel results accurately predict the consequences that can be expected in day-to-

day operations if changes are m ade to any of the m any independent variables that

can affect the railroad. Thus, the m odel can quantify the im pact of adding or

extending sidings, of adding m ore double or triple track m ain line, of increasing

train lengths, of adding passenger trains to a freight route, of changing the signal

system , or of changing operating practices or rules.

17 

O ne caveat w ith respect to


R TC  m odeling is that the m odel assum es perfect dispatching and operations w ith

low  variability. Thus, R TC  m odeling can be som ew hat overly optim istic w ith

respect to netw ork fluidity.


In the short tim e available for m odeling, specific corridors w ere analyzed for

the potential im pact of a nationw ide 40 m ph speed restriction. B N SF analyzed

segm ents on its northern and southern transcontinental routes, from  A urora,

Illinois, to V ancouver, W ashington, and from  K ansas C ity to Los A ngeles. O n


both these routes trains operate at speeds up to 70 m ph. A  40 m ph speed lim it for

H H FTs w ould result in follow ing trains slow ing dow n until the H H FT reached an


"overtake" pennitting the faster train to pass.

The m odeling revealed the severe im pact on netw ork fluidity from  a 40 m ph

nationw ide speed restriction. O n the A urora-V ancouver segm ent, one A m trak

schedule w ould be 22 m inutes slow er than at present. The im pact on freight trains

w ould be greater; interm odal trains w ould lose m ore than 1.5 hours and other

17 

The railroads recognize that they have unique m odeling capability. Should

PH M SA  so desire, they w ould be pleased to explain in m ore detail their m odeling

capabilities and conduct additional m odeling for PH M SA . The railroads'

m odeling w as lim ited by the short tim e available.
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freight trains w ould lose alm ost three hours. The potential im pact on the K ansas

C ity-Los A ngeles route w ould be even greater. C urrently, ethanol constitutes the

prim ary flam m able liquid traffic on the K C  - LA  route. B N SF believes crude oil


w ill begin to m ove on this route, increasing the num ber of trains subject to the 40

m ph restriction. Furtherm ore, the K ansas C ity-LA  route is m ore susceptible to


delays from  a 40 m ph restriction because a greater num ber of trains are subject to


the 40 m ph restriction and because there are tw ice as m any trains on that route as


on the northern route. B N SF estim ates that overall, a nationw ide 40 m ph speed

restriction could result in an 8 percent loss of capacity on the B N SF netw ork, up to


a 65 percent loss of capacity on som e subdivisions and routes.

U nion Pacific ran over 300 sim ulations on seven corridors using R TC .


These sim ulations found im pacts ranging as high as 5 m ph on overall train speed

(not just H H FTs). O n m any subdivisions, because of the im pact on netw ork

fluidity all capacity for additional trains w ould be lost; on other subdivisions, m uch

of the "excess" capacity that exists today w ould be lost.

18


It should be noted that a speed lim it could have im pacts other than netw ork

fluidity. B oth C SX T and the A laska R ailroad have noted they w ould need to


establish new  crew  change points because on certain routes their crew s w ill not be

able to m ake an entire trip to long-standing, previously-established crew  change

points.

D . PH M SA  Should A pply the 40 m ph Speed R estriction O nly to H TU A s.

G iven the dram atic effect speed restrictions can have on railroad service,

they should be im posed w ith caution. It is not in the public interest to m ake

railroad service less efficient and m ore expensive.

The 40 m ph speed restriction for H TU A s for K ey C rude O il Trains, as set


forth in Secretary Foxx's February 20 letter, addresses the cities w ith the largest

populations that have been identified as facing the m ost risk. There is nothing in


the record show ing a need to expand speed restrictions beyond H TU A s.

PH M SA 's ow n analysis supports applying the proposed 40 m ph speed

restriction for H H FTs to H TU A s only. Table 6 in the N PR M  contains PH M SA 's

analysis of the 20-year costs and benefits of the various tank car and speed

restriction options set forth in the N PR M . 

19 

U sing the m idpoint of the benefit

18 

U nion Pacific used the Train Perform ance Sim ulator along w ith R TC  to m odel

the im pact of speed restrictions.

19 

See 79 Fed. R eg. 45,022.
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range for each option in the table, the m ost effective option from  the perspective of

PH M SA 's cost-benefit analysis, regardless of the tank car standard chosen, is the

H TU A  option.

C onsequently, A A R  does not oppose applying the 40 m ph speed restriction

for H H FTs to H TU A s, consistent w ith existing D O T policy (and subject, of course,

to lim iting the trains subject to the speed restriction as discussed in section II.B  ·


above).

E. PH M SA 's A nalysis of the Proposed B enefits of Speed R estrictions Is


Inconsistent w ith O ther A nalysis.

PH M SA  asserts that "a 40-m ph speed lim it, from  50-m ph, w ill reduce the

severity of a H H FT accidents [sic] by 36 percent, due to the reduction in kinetic

energy by 36 percent."

20 

PH M SA  m ade sim ilar claim s w ith respect to EC P brakes,

w hich A A R  debunks later in these com m ents. In the short tim e available, A A R

did not have tim e to undertake analysis of this claim . H ow ever, w ork by the

U niversity of Illinois calls into question the accuracy of this assertion, or at least its


significance.

In 2011, the U niversity of Illinois published the results of a regression

analysis of the relationship betw een track class, train derailm ent speed, and


accident severity for m ainline derailm ents on C lass I railroads. 

21 

The

m ethodology used by the U niversity of Illinois perm its an analysis of the

relationship betw een speed and the num ber of cars derailing. A A R  asked the

U niversity of Illinois to use its m ethodology to exam ine the effect of reducing train

speed from  50 m ph to 40 m ph. The U niversity of Illinois found that the reduction

in train speed reduces the num ber of cars derailed, not necessarily releasing

contents, from  an average of 12.4 to 11.1.


A A R  suggests that reducing the average num ber of cars derailed in an


accident by 1.3 does not justify significantly reducing the ability of the nation's

railroads to provide the service their custom ers expect. Expanding the speed lim it

restriction beyond H TU A s cannot be justified.

20 

79 Fed. R eg. 45,047.

21 

X . Liu at al., "A nalysis of D erailm ents by A ccident C ause: Evaluating R ailroad

Track U pgrades to R educe Transportation R isk," Transportation R esearch R ecord:

Journal of the Transportation R esearch B oard, N o. 2261, pp. 178-185 (20 11 ).
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H I. E C P B rakes Should N ot be M andated

A A R  strongly opposes any requirem ent to use EC P brakes. EC P brakes

w ould be extrem ely costly w ithout providing an offsetting benefit. Furtherm ore,

PH M SA 's speculation about safety benefits associated w ith EC P brakes am ounts

to nothing m ore than that; the analysis in the rulem aking docket is substantially

flaw ed.

This is the second tim e w ithin a decade that D O T has sought to im pose EC P

brakes on the railroad industry. A s FR A  adm itted in proposing EC P brake

regulations in 2007, the agency "has been an active and consistent advocate of

EC P brake system  im plem entation."

22 

H ow ever, underlying the drive for EC P


brakes is the lack of safety justification.

In the 2007-2008 EC P rulem aking proceeding, FR A  could not justify

requiring EC P brakes on a cost-benefit basis and thus did not m andate their use.


Instead, FR A  otJered the industry incentives in the form  of regulatory relief. 

23


Significantly, FR A  recognized that EC P brakes w ere lim ited in the effect they

could have on accidents. FR A  stated that "at speeds·greater than those on class 1


track (m axim um  train speed of 10 m ph) or track class 2 (m axim um  speed 25 m ph),

the engineer w ill not have enough reaction tim e to prevent a collision, even w ith

EC P brakes."

24

In its R egulatory A nalysis for its 2008 EC P rule, FR A  postulated $190

m illion in safety and environm ental benefits over a 20-year period. In contrast,

FR A  estim ated the costs w ould be $1.7 billion, a cost/benefit ratio of alm ost 9 to


1. 

25 

FR A  assum ed that business benefits w ould m ore than com pensate for the

costs of EC P brakes, but industry to this day has not identified business benefits

that w ould justify transitioning to EC P brakes. N ote that FR A ' s estim ated costs

w ere based on a lim ited num ber of trains using EC P brakes as a result of the

incentives·FR A  offered.

22 

72 Fed. R eg. 50,820 (Sept. 4, 2007).

23 

See the final rule at 73 Fed. R eg. 61,512 (O ct. 16, 2008).

24 

FR A , "Electronically C ontrolled Pneum atic B rake System s --Final R ulem aking

--R egulatory A nalysis, w w w .regulations.gov,, D ocum ent N o. FR A -2006-26175-

0065, p. 32 (June 2008).

25 

FR A , "Electronically C ontrolled Pneum atic B rake System s --Final R ulem aking

--R egulatory A nalysis, w w w .regulations.gov, D ocum ent N o. FR A -2006-26175-

0065, pp. 4, 5, (June 2008).
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A lthough the fundam ental econom ics of EC P brakes has not changed, a


scant six years later, D O T  is again raising the issue of requiring E C P brakes.

A pparently, the rationale for this proceeding is not that EC P brakes w ould help

avoid accidents. R ather, the rationale is that the consequences of accidents w ould

be m itigated by resulting in few er cars being punctured.

The shift in rationale for E C P brakes, how ever, has led to the sam e result

D O T  cannot justify an E C P m andate. T he discussion ofE C P brakes in the N PRM 


is faulty w ith respect to both costs and benefits.

A . A nalysis D oes N ot Support the Purported B enefits of EC P B rakes.

FR A 's conclusions about the effectiveness ofE C P brake system s are based

on m odeling analysis by Sharm a & A ssociates, lnc.

26 

B ased on Sharm a's w ork,

PH M SA  concludes that EC P brakes w ould "have 36 percent few er car puncture

[sic] com pared to the sam e train w ithout EC P brakes."

27 

The estim ate of a 36


percent reduction in accident severity is based on the reduction in the kinetic

energy of the tank cars trailing the point of derailm ent. H ow ever, as w ill be

show n, EC P brakes w ould have a m inim al im pact on the severity of a derailm ent.

Sharm a's estim ated reduction in the kinetic energy upon w hich PH M SA

bases its prem ise of the effectiveness of EC P brakes is based on a very lim ited set

of sim ulations and looks only at derailm ents that occur at the head end of a train.

Sharm a states that, "given that this is based on a lim ited sim ulation set, the results

could be optim istic, and should be taken w ith a grain of salt...it is anticipated that

the percent im provem ent due to EC P w ould likely drop to about 25%  ..."

28 

There is

no indication of how  the 25 percent estim ate w as derived, but the w ide range of

reported estim ates for potential reduced accident severity w ith EC P brakes

suggests a m ore com plete analysis w ith validation against actual events is

necessary to understand the actual potential benefit.

A nother problem  w ith the Sharm a analysis is the bias resulting from  lim iting

the analysis to trains w ith 80 cars. The result is likely a bias that overestim ates the

effect of EC P brakes. W hen conventional brake system s are used, the longer the

26 

Sharm a & A ssociates, "O bjective Evaluation of R isk R eduction from  Tank C ar

D esign &  O perations Im provem ents," w w w .regulations.gov, D ocum ent N o.


PH M SA -2012-0082-0209 (July 2014) (hereinafter Sharm a & A ssociates).

27 

"C alculating Effectiveness R ates for Em ergency B rake Signal Propagations

System s," w w w .regulations.gov, D ocum ent N o. PH M SA -2012-0082-0210, p. 3


(July 2014) (hereinafter referred to as C alculating Efiectiveness R ates).

28 

Sharm a & A ssociates, p. 13.
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train the longer the period for all the train brakes to be applied. A dditionally, the

deceleration effects of other cars blocking the m otion of a car and the ground w ill


be com paratively less for a longer string of cars since the residual m ass behind the

point of derailm ent w ill be 1arger.

29


A A R 's Transportation Technology C enter, Inc., undertook its ow n m odeling

of the effect of EC P brakes, w ith an independent review  by A pplied R esearch

A ssociates, Inc. (A R A ).

30 

TTC I used the Train O perations and Energy Sim ulator

(TOESTM ) m odel that has been in use for nearly 30 years, has been validated m any

tim es over, and is considered an industry standard for train dynam ics m odeling.

TTC I's study exam ined several of the derailm ents cited in the N PR M , as w ell as


other sim ilar types of derailm ents to develop and validate a m ethodology for


estim ating the potential reduction in accident severity. TTC I's m ethodology uses


output from  TO ES to m odel the contribution of the braking system  and other

forces acting on the train in dissipating the energy in the train.


TTC I's analysis considered a num ber of factors that do not appear to be

analyzed by PH M SA  or Sharm a, including:

31


· The m agnitude o f theforce applied to the cars trailing the point o f

derailm ent. There is a considerable am ount of force that w orks to decelerate

the m ass of the cars trailing the point of derailm ent due to the blockage

resulting from  the derailm ent itself, w hich significantly lim its the potential

contribution from  any braking system . In addition, as Sharm a

acknow ledges, friction from  the ground needs to be taken into account.

H ow ever, Sharm a does not adequately take friction provided by the ground

into account. Sharm a uses coefficients of friction betw een 0.27 and 0.33.

32


A R A  dem onstrates that those coefficients are far too low  and differ from

29 

S. K irkpatrick, A pplied R esearch A ssociates, Inc., "A  R eview  of A nalyses

Supporting the Pipeline and H azardous M aterials Safety A dm inistration H M -251


N otice of Proposed R ulem aking, p. 6 (Sept. 29, 2014) (A ttachm ent A ) (hereinafter

referred to as K irkpatrick).

30 

J. B rosseau, "A nalysis and M odeling of B enefits of A lternative B raking System s

in Tank C ar D erailm ents," Transportation Technology C enter, Inc., R -1007

(Septem ber 2014) (A ttachm ent B ) (hereinafter referred to as B rosseau).

31 s 

ee B rosseau, pp. 1, 2.


32 

Sharm a & A ssociates, p. 5.
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previously published w ork, including research conducted by D O T's V olpe

C enter.

33


· The potential for a derailm ent to occur anyw here w ithin the train. T he

m axim um  potential benefit of a given braking system  is w hen the derailm ent

occurs at the head end of the train. Extensive statistical analysis of FR A

data show s that the point of derailm ent is in the first 10 positions of the train

in only 25 percent of derailm ents; in the rem aining 75 percent of derailm ents

the point of derailm ent is distributed evenly throughout the rem ainder of the

train.

34 

R ecognizing that the benefit w ill vary depending on the point of

derailm ent in the train, derailm ents that occur at various points in the train

m ust be considered in order to assess the potential benefit of alternate

braking system s. M odeling only derailm ents that occur near the front of the

train overstates the effects of brakes on derailm ent severity, thereby

overestim ating the effect of EC P brakes.

· The variability in the response o f a train to various types o f derailm ents.

There are a w ide variety of types of derailm ents and derailm ent causes and,


w hile certain types of derailm ents w ill result in a pile up of cars at the point

of derailm ent, others w ill have far less dram atic results. B oth the point of

derailm ent and the distribution of the num ber of cars derailed are strongly

affected by the derailm ent cause.

35 

The effect of a braking system  on

derailm ents in w hich a pileup does not occur is m ore difficult to quantify,

but should be recognized in an assessm ent of the potential reduction in

accident severity.

T T C I's approach w as validated using event recorder data from  rem ote

distributed pow er locom otives involved in derailm ents such as the A liceville,

A labam a, derailm ent cited in the N PR M . The event recorders provided accurate

rear-of-train speed profiles to validate T T C I's approach. The speed profiles and

33 

K irkpatrick, pp. 3, 4.

34 

X . Liu et aL, "Probability A nalysis of M ultiple-Tank-C ar R elease Incidents in


R ailw ay H azardous M aterials Transportation," Journal of H azardous M aterials,

V ol. 276, pp. 442-451 (2014) (hereinafter referred to as Liu); R. A nderson and C.


B arkan, "D erailm ent Probability A nalyses and M odeling of M ainline Freight

Trains," Proceedings of the Eighth International H eavy H aul C onference, R io de

Janeiro, pp. 491-497 (June 2005.)

35 

B arkan et al., "R ailroad D erailm ent Factors A ffecting H azardous M aterials

Transportation R isk," Transportation R esearch R ecord: Journal of the

Transportation R esearch B oard, N o. 1825, pp. 64-74 (2003); Liu, pp. 442-451.
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stopping distances m odeled com pare w ell to the data from  these actual

derailm ents, as show n in Figure 4 below , w hich com pares the speed profile from

the event recorder of the rem ote distributed pow er locom otive in the A licevilJe,

A labam a, derailm ent w ith the sim ulated speed accounting only for em ergency

braking and the sim ulated speed accounting for em ergency braking and the

collision force. Figure 4 show s that T T C I's sim ulated speed, taking into account

em ergency braking and the collision force, closely tracks the speed show n by the

event recorder.

Figure 4. Sim ulated Train Speed v. R ecorded Speed
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T T C I's m odel concludes that ifE C P brakes had been used in A liceville, the

energy in the derailm ent w ould have been reduced by only 12 percent, as


com pared to the distributed pow er that w as actually used on that train. T he m odel

predicts that only 1.5 few er cars w ould have reached the point of derailm ent w ith

E C P brakes.

36 

TTC I conducted 420 sim ulations that covered the follow ing param eters:

37

· Train speed at derailm ent-speeds of 30, 35, 40, 45, and 50 m ph w ere

included.

B rosseau, p. 5.


37 

B rosseau, pp. 2, 3.
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· Point of derailm ent w ithin the train-derai]m ents occurring at the head-end,

1/4-w ay through the train, 1/2-w ay through the train, and 3/4-w ay through

the train w ere included.

· Track grade-grades of 1%  uphill, 1%  dow nhill and flat (0% ) w ere

included.

· B rake system -conventional (head-end), conventional w ith end-of-train

device (ETD ), rear-end distributed pow er (D P), m id-train D P w ith ETD , D P

at 2/3 w ith ETD , EC P, and EC P w ith rear-end w ired D P w ere included.

The result of the m odeling and analysis effort can be seen in Table 1, w hich

com pares the average percent reduction in energy and the average reduction in

num ber of derailed cars utilizing EC P brakes as com pared to other braking

system s.

Table 1. Effect of EC P B rakes vs.


C onventional System s on D erailm ents

38


B raking System

C om pared to E C P

B rakes

C onventional 

B rakes (H ead-end)

C onventional

B rakes w ith E T D

R ear-end

D istributed Pow er

M id-train

D istributed Pow er

D istributed Pow er

at 2/3


38 

B rosseau, p. 3.


A verage%  R eduction A verage R eduction in

in E nergy C onsum ed in 1 N um ber of C ars

D erailm ent From  E C P D erailed U sing E C P

B rakes B rakes

13.3%  1.6


11.6%  1.3


12.8%  1.5


10.5%  

1.2


10.8%  

1.2
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A s Table 1 indicates, the study estim ates that EC P brakes w ill reduce the


num ber of derailed cars by few er than tw o_cars, on average, com pared to other

braking system s. This analysis investigates only derailm ents that result in a


significant blockage at the point of derailm ent and, therefore, likely overestim ates

the overall potential benefit, considering other types of derailm ents. For exam ple,

braking system s w ould not be expected to have as m uch of an effect w here no


pileup occurs.


O f course, the num ber of cars derailing is not the sam e as the num ber of cars

releasing. The conditional probability of release (C PR ), the probability of a release

if a tank car is in an accident, w ill depend on the specific specification selected by

PH M SA . For exam ple, if the C PR  is 5 percent that m eans there w ill only be a 5


percent chance of a release from  the 1.2 to 1.6 cars derailing due to the absence of

EC P brakes, everything else being equal.


Sharm a does acknow ledge its w ork is prelim inary. In fact, Sharm a says that

it expects the anticipated im provem ent from  EC P brakes w ould drop w ith further

sim ulations and, again, states that its results "should be taken w ith a grain of

salt."

39 

These statem ents certainly add to the suspicion that it is inappropriate to


im pose a huge expense on industry on the basis of the prelim inary analysis done to


date.


B . PH M SA  H as Substantially U nderstated the C osts of EC P B rakes.

PH M SA 's assessm ent of the costs ofE C P brakes is based on a flaw ed 2006


study.

40 

The 2006 study's estim ates significantly understate the costs ofE C P

brakes.

To begin, EC P brakes w ould have to be installed as an overlay system , i.e.,


rolling stock equipped w ith EC P brakes m ust be equipped to operate w ith

conventional air brakes and in EC P m ode. Freight trains can operate in EC P m ode

only if all the equipm ent in a train can operate in EC P m ode. Indeed, PH M SA

proposes to require railroads to operate in EC P m ode only w hen a train consists

solely oftank cars equipped w ith EC P brakes (under O ption 1). C onsequently, a


tank car equipped w ith EC P brakes also m ust be equipped to operate in


conventional air brake m ode.

39 

Sharm a & A ssociates, p. 13.


40 

B ooz A llen H am ilton, "EC P B rake System  for Freight Service:


Final R eport," w w w .regulations.gov, D ocum ent N o. FR A -2006-26175-0015 (M ay

2006) (hereinafter referred to as B ooz A llen).
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C learly, from  an operational perspective, w ere tank cars required to have

EC P brakes they also w ould need to be equipped w ith conventional braking

capability. For exam ple, a railroad m ight not have an EC P-equipped locom otive

available to pick up a block ofEC P-equipped tank cars. O r an EC P-equipped tank

car m ight have to be set out from  a train and there m ight not be an EC P-equipped

locom otive available to pick the tank car up. T he operational challenge of having

separate EC P and conventional braking fleets w ould be daunting, adversely

affecting the velocity of the railroad netw ork.

In its cost-benefit analysis, PH M SA  confusingly used both stand-alone and

overlay num bers. For the cost of equipping a new  tank car, PH M SA  used the 2006

report's stand-alone estim ate, $3,000; PH M SA  ignored the report's estim ate that

an overlay system  w ould cost an additional $1,500. For the cost of retrofitting a


car, PH M SA  used the 2006 report's overlay estim ate, $5,000.

41


Furthetm ore, the estim ates are far too low . A A R  estim ates the cost w ould

be $9,665 per car, for both tank cars and buffer cars.

42 

A ttachm ent C, enclosed,

contains spreadsheets w ith A A R 's calculations. PH M SA  estim ates 66,000 tank

cars w ould have to be retrofitted.

43 

A ssum ing, arguendo, that PH M SA 's estim ate

of the num ber of cars needing retrofitting is correct, PH M SA  has underestim ated

the cost of retrofitting tank cars w ith EC P brakes by approxim ately $176 m illion.

44


PH M SA  also underestim ates the cost of equipping locom otives w ith EC P

brakes. Locom otives, too, w ould need to be dual equipped. PH M SA  estim ates the

cost to be $79,000 per locom otive. A A R  estim ates the cost per locom otive to be

$88,300. The significance of this difference is m agnified by the discrepancy in the

num ber oflocom otives that w ould need to be equipped. PH M SA  estim ates that

only 900 locom otives w ould be equipped w ith EC P brakes and that all locom otives

41 

B ooz A llen, pp, III-I, III-2.

42 

A A R  does not differentiate betw een new  cars and retrofitted cars insofar as the

cost of applying EC P brakes is concerned.

43 

Pipeline and H azardous M aterials Safety A dm inistration, "D raft R egulatory

Im pact A nalysis -H azardous M aterials: Enhanced Tank C ar Standards and

O perational C ontrols for H igh-H azard Flam m able Trains; N otice of Proposed

R ulem aking, w w w .regulations.gov, D ocum ent N o. PH M SA -2012-0082-0179, pp.


91-93 (July 2014) (hereinafter referred to as R egulatory Im pact A nalysis).

44 

A pparently, PH M SA  om itted to include in its cost calculations the 15,450 new

cars that w ould be needed to replace the tank cars PH M SA  postulates w ould be

used exclusively in C anadian oil sands service.
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w ill be equipped in the first year.

45 

The railroads expect that they w ould need to


equip m ost, if not all, of their line-haul locom otives w ith EC P brakes, a num ber

approaching 20,000, in order to m aintain operational flexibility. The difference

betw een PH M SA 's and A A R 's estim ate for equipping locom otives is


approxim ately $1.7 billion.

In addition to underestim ating equipm ent costs, PH M SA  underestim ates

training costs by approxim ately $215 m illion. First, PH M SA  uses labor rates (cost

per hour w orked, including fringes) too low  for engineers and conductors.

PH M SA  uses $49.97 for engineers and conductors; A A R  estim ates the labor rates

for engineers and conductors are $73.10 and $62.16, respectively. Second,

PH M SA  did not account for the training of any carm en. A ll 9,849 carm en on the

C lass I railroads w ould need training. Third, PH M SA  assum ed only 4,500

engineers and the sam e num ber of conductors w ould need to be trained. To ensure

netw ork fluidity, al127,143 engineers and 41,015 conductors on the C lass I


railroads w ould need training. 

46 

Thus, PH M SA  underestim ated training costs by

$215 m illion.

W ithout even considering buffer cars, PH M SA  has underestim ated the cost

of EC P brakes by over $2 billion. That also does not include any additional

m aintenance expenses for EC P brakes. Precisely identifying the railroads'

experience w ith m aintaining EC P system s is problem atic because the industry does

not use EC P-specific job codes for repairs. H ow ever, the railroads' experience is


that EC P brake system s require m ore m aintenance than conventional braking

system s. A A R  estim ates that over a 5-year period EC P brakes cost an extra $87

per car to m aintain.

47 

A A R  also expects that over a longer period of tim e EC P

brakes w ill incur m aintenance costs that conventional system s w ill not, specifically

the replacem ent of batteries, cabling, connectors and other EC P specific hardw are.

N one of these costs w ere considered by PH M SA .

PH M SA  has not accounted for tw o other unquanti:fiable factors that could

have a significant adverse im pact on the railroads. A  m andate to install EC P

brakes on a large am ount of rolling stock in a short period of tim e m ight strain

45 

R egulatory Im pact A nalysis, p. 154.


46 

Em ploym ent num bers from  2013.

47 

A A R  estim ates $11 in m aintenance costs for pneum atic brakes, based on its car

repair billing database, w hich includes parts and labor. For EC P brakes, A A R  has

m ore lim ited data, but based on the experience of one railroad that has been using

them  for several years, A A R  estim ates the m aintenance cost of EC P brake parts is


$98 (excluding labor).

22



s

upplier ca

pabilities,

 leading to

 quality co

ntrol issue

s. C osts,

 too, m ight skyro

cket

a

s a m andate to 

install EC P

 brakes co

uld cause 

EC P supp

liers to inc

rease pric

es.

I

n addition

, the railro

ads are in

stalling PT

C  on the l

ocom otives tha

t w ould ne

ed to

b

e equippe

d w ith EC

P brakes.

 W hether the

re m ight 

b

e 

a

ny advers

e interacti

ons

b

etw een th

ese tw o el

ectronic sy

stem s is unkno

w n.

I

V . A  V ast Expan

sion in 

t

he 

N

um ber 

o

f 

T

rains 

S

ubject to

R

outing A n

alysis C o

uld A lso 

I

m pair 

N

etw ork Fluid

ity

PH

M SA  propo

ses to req

uire routin

g analyses

 pursuant 

t

o 

P

art 172, S

ubpart

I

, and requ

ire railroa

ds to adju

st their rou

tes accord

ingly. A s

 is the cas

e w ith spe

ed

r

estrictions

, adjusting

 the routin

g for too m

any trains

 w hen the

re is no si

gnificant

s

afety adva

ntage w ou

ld also im

pair netw o

rk fluidity

.

T

he C lass I

 railroads 

have volun

tarily been

 applying

 the routin

g

r

equirem ents 

t

o 

K

ey C rude 

O il Trains

 as describ

ed in Secr

etary Foxx'

s February

2

0, 2014let

ter. A ppl

ying the ro

uting requ

irem ents to ot

her trains 

containing

f

lam m able liqui

ds w ould 

significant

ly expand 

the num ber 

o

f 

m

ovem ents subje

ct to

t

he routing

 requirem ents. The

re are larg

e num bers 

o

f 

t

hese trains

. Forcing

 all

t

hese trains

 onto the s

am e corridor

s w ould cl

og the rail

road netw o

rk, reduci

ng

f

luidity

 on those 

corridors 

and preven

ting addit

ional grow

th in railr

oad traffic

.

4

8

P

H M SA  could

 lim it the adv

erse im pact on ne

tw ork flui

dity by res

tricting th

e

s

cope 

o

f 

tr

ains subje

ct to the r

outing pro

visions as

 suggested

 in section

 II.B .


V

. A A R  Suppo

rts 

E

nhanced 

T ank 

C

ar 

S

tandards

A

s discusse

d earlier, 

A A R  has bee

n at the fo

refront in 

arguing fo

r m ore

s

tringent ta

nk car stan

dards. A A R  is very 

supportive

 

o

f 

b

ringing th

is aspect 

o

f 

t

he

N

PR M  to a rapid

 conclusio

n. B elow ,

 A A R  disc

usses its p

erspective

 on each 

o

f 

t

he

t

ank car fe

atures disc

ussed in t

he N PR M . H ow ev

er, before

 doing so 

there are

s

everal im portant ov

erarching 

issues tha

t need to b

e addressed

.

4

8 

PH M S

A  asks ho

w  the rout

ing 

o

f 

c

rude oil ha

s changed

 as a resul

t 

o

f 

r

ailroads

v

oluntarily

 applying 

the routing

 regulation

s to crud

e oil shipm

ents. 79 

Fed. R eg.

4

5,042. The

 railroads 

have shift

ed crude o

il traffic as

 a result 

o

f 

t

he routing

a

nalysis. T

he result 

undoubted

ly w ould 

be the sam e should

 the rout

ing regulations

ap

ply to othe

r flam m able liqui

ds.

23




A

. The

 C ost

-B ene

fit A n

alysi

s Is S

eriou

sly F

law e

d.

1

. 

T

here 

Is N o

 Supp

m t for 

the P

rojec

tion 

o

f 

C

atast

rophi

c A cc

ident

s.

P

H M SA 's spe

culat

ion th

at ov

er the

 next

 20 y

ears 

the U

.S. co

uld 

e

x p e r i e n c ~

n

ine e

vents

 that 

w oul

d hav

e cos

ts exc

eedin

g $1.

15 bi

llion 

and o

ne ex

ceedi

ng $5

.75

b

illion

 is ju

st th

at-m

ere s

pecul

ation

. The

re sim

ply i

s no 

basis

 for s

uch a

n

a

ssum

ption

. O th

er tha

n Lac

-M egan

tic, th

ere h

as be

en no

 acci

dent 

in the

c

atastr

ophic

 categ

ory.

The ra

ilroa

ds' re

cord 

over 

the la

st 

1

5 

y

ears 

does 

not su

ppor

t PH M SA 's

s

pecul

ation

. W ere th

e pro

jectio

n 

o

f 

1

0 

c

atastr

ophic

 accid

ents o

ver th

e nex

t 20

y

ears 

accur

ate, t

he ca

tastro

phic 

accid

ent ra

te w o

uld b

e 0.5

6 cat

astrop

hic a

ccide

nts

p

er m illion

 carlo

ads. 

I

f 

t

hat ra

te w e

re ac

curat

e, the

re sho

uld h

ave b

een m

ultip

le

c

atastr

ophic

 accid

ents 

in rec

ent y

ears. 

Figur

e 5 sh

ow s 

PH M SA 's spe

culat

ion is

 not

b

orne 

out b

y exp

erien

ce.

Figure

 5. "E

xpec

ted" 

vs. A

ctual

 C ata

stroph

ic A c

ciden

ts

3  

r

- - - - - - - - - - - - - - - - - - - - -

-

- - - ~

-

-

-

- ~

E

xpected

E

xpectro

cum uh:

i

\'ll)n

u

m lw -buedon

im plicitfR

A :m um pti

o

nof0.56

c

.atutr

o

p

hi

c 

a

. ~

i

~  

p

er m i

!

lim

c

:M lo.ldl 

o

x

i

~

i

n

:

m

d ,  

2

015 

t

hru

A

ctual 

c

:

.

l

l : u t

~

c  

a

ccident 

Lac 

}

. { ~ g a n r i c

.

2

. 

Th

e B as

e C as

e A ss

um ption

 for P

H M SA 's C os

t-B en

e.fit A

nalys

is Is 

Flaw e

d.

A no

ther p

roble

m  w ith

 the c

ost'be

nefit

 analy

sis is

 that

 

i

t 

uses

 differ

ent 

"base

cases"

 for c

osts 

and b

enefi

ts. PH

M SA  assum

es as

 its b

ase c

ase fo

r cos

t purp

oses

tha

t the 

enhanc

ed C

PC -1

232 

car w

ill be

 used

 for a

ll H H

FT s

ervice

 by th

e end

 

o

f

2

018. 

Then

 PH M

SA  c

alcul

ates 

that t

he inc

rem enta

l cos

t 

of

 

a

n O p

tion I

 car i

s onl

y

24




$5,000, the difference betw een the O ption 1 tank car and an enhanced C PC -1232

car.

H ow ever, for the purpose of calculating benefits, instead of using the

enhanced C PC -1232 car as the base case as ofthe end of2013, PH M SA  uses the

existing fleet. In other w ords, PH M SA  m easures im provem ent in puncture

resistance using the existing fleet of cars as the base case, m ost of w hich are legacy

D O T-111 cars.

49

T he difference in base case assum ptions m akes a very large difference in

assessing potential benefits. PH M SA  estim ates that using O ption 1 tank cars

instead of the existing fleet w ould result in a 51 percent reduction in the num ber of

cars releasing flam m able liquids in accidents. H ow ever, if a fleet com posed

entirely of enhanced C PC -1232 cars is used as the base case, the im provem ent

from  a fleet of O ption 1 tank cars shrinks to 10 percent and over 20 years, the

present value ofthe non-E C P benefits from  the O ption 1 tank car, for low -

consequence accidents, drops from  $544 m illion to $164 m illion; for high-

consequence events, the purported benefits drop from  $2.4 billion to $1.3 billion.

50

C orrection of this base case error results in a reduction in total safety benefits from

$3.3 billion to $1.7 billion.

3. PH M SA 's M ethodology for A ssessing T ank C ar Perform ance Is Flaw ed.

T w o different approaches to assessing tank car perform ance are contained in

docum ents PH M SA  put in the regulatory docket. T he R IA  com pares the three tank

car options offered in the N PRM  by exam ining the ratio of head puncture velocity

and sheH  puncture force, i.e., this ratio w as used to determ ine the reduction in

lading loss. A  paper by Sharm a and A ssociates uses derailm ent sim ulation to

estim ate the fraction of im pacts that fall above and below  the tank's ability to resist

the im pact force. 5 

1


B oth approaches are problem atic.

IfPH M SA 's assessm ent is based on the ratio of head puncture velocity and

shell puncture force, it has erroneously assum ed a linear relationship betw een those

param eters and the probability of an accident-caused release. T hat w ould only be

true if the distribution of the im pact force w ere uniform , w hich D O T 's ow n

analysis show s is not the case. 5 

2


A s a result, PH M SA  has overestim ated the

49 

See R egulatory Im pact A nalysis, pp. 80, 82, 90, 94,120-126.

50 

See R egulatory Im pact A nalysis pp. 120, 186. This reduction in benefits for

high-consequence events is calculated using PH M SA 's "effectiveness ratio."

51 

See Sharm a & A ssociates.

52 

Sharm a &  A ssociates, Figure 5, p. 7.
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expected num ber of cars releasing for a given speed, based on Figure 10 in the

Sharm a and A ssociates report.

Furtherm ore, this approach seem s to assum e that the quantity lost in a


derailm ent is solely a factor of train speed. 5 

3


A s discussed further in the section on

EC P brakes, m ore significant is w hether derailed cars strike others that are

im m obilized, like hitting a w all, so that all of the energy goes into dam aging the

car instead of m oving it aside.

If PH M SA 's assessm ent is based on derailm ent sim ulations and the

distribution of im pacts, w hich appears to be the case at least for the assessm ent of

EC P brakes, flaw s in both the sim ulation of the derailm ents and in the derivation of

release probabilities underm ine the credibility of the findings. The m ost

significant problem s w ith the derailm ent sim ulations are as follow s.

First, although the Sharm a R eport indicates that the sim ulation w as done in

three dim ensions for the first 50 cars, the sim ulation restricted the m ovem ent of the

couplers and body bolsters to tw o dim ensions, effectively restricting the entire

sim ulation to tw o dim ensions. There can be no override collisions or rollovers

unless the tank first separates from  the couplers and bolsters, w hich is uncom m on.

The distribution of im pact loads is therefore artificially restricted by a m ajor

m odeling assum ption that is unacceptably unrealistic. A  tw o-dim ension sim ulation

sim ply does not account for enough of the relevant physics to produce a reliable

distribution of im pacts. 

54

Second, the derailm ent m odeling does not adequately account for the effect

of com pressibility of the lading, and therefore all cars are effectively assum ed to be

em pty insofar as the deform ation resistance of the tank is concerned (the m odeling

does account for the w eight of a full load). The result of m odeling em pty cars is to

om it the high loads that occur w hen a loaded tank deform s enough to go shell-full

and experiences a spike in both internal pressure and im pact forces. A s a


consequence, the calculated collision force distribution w ill be incorrect in the

analyses. In particular, the distribution w ould be skew ed tow ard low er force

levels. 

55


Third, there is no support for the assum ed distribution of im pact sizes. The

authors claim  that it w orks to validate the observed fractions of cars failing. A s

53 

C alculating Effectiveness R ates, pp. 4 et seq.

54 

See K irkpatrick, pp. 1, 2.


55 

K irkpatrick, pp. 4, 5
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questionable as this claim  is, even if it w ere true it is possible that m any

distributions w ould lead to the observed fraction of cars losing lading, and there is


no guarantee that in the next analysis this assum ed distribution w ould yield an


accurate result unless it reflects reality at least to som e degree.

Fourth, Sharm a attem pts to validate its sim ulation m odel prim arily by

com paring the m odel's outputs-i.e., the num ber of cars derailed per train and the

num ber of cars punctured or releasing product, all as functions of train speed

w ith the equivalent num bers from  tw elve actual accidents that occurred in the

period 2002-2012.

56 

The effort at validation fails for a num ber of reasons.

Sharm a did not com pare the m odel's hazm at release or puncture output to a


full, representative sam ple ofFR A  accident data. 5 

7


In particular, by selecting for

com parison only tw elve accidents that had at least one car releasing hazardous

m aterials, Sharm a increased the average C PR  by tw o or three tim es.

58 

In other

w ords, Sharm a "validated" its m odel against a sm all, hand-picked set of train

accidents that includes a disproportionate num ber of accidents w ith an average

num ber of cars releasing product tw o to three tim es w orse than the average for the

full database. Thus, the Sharm a sim ulation m odel substantially exaggerates,

perhaps by a significant am ount, the propensity of the tank car fleet to release

hazardous m aterial in a derailm ent. Selection of a biased sam ple such as this

violates a fundam ental statistical principle that one use a representative sam ple of

the data. This is a critical flaw  that seriously underm ines the validity of the results.


Sharm a, itself, states that "[ v]ali dation of the m odel against know n historical

derailm ent data is a critical elem ent of the overall m ethodo1ogy."

59

Sharm a does not explain how  it selected these tw elve accidents for

com parison, but they appear to be am ong the accidents w ith the highest num ber of

hazardous m aterials cars derailed and releasing product during that period,

56 

Sharm a & A ssociates, p. 11, Table 2.


57 

Sharm a & A ssociates, p. 13, Figure 10.


58 

A A R 's analysis ofFR A  accident data for the relevant 14-year period, 2000

through A pril2014, show s 339 hazm at cars releasing product out of a total of

l ,828 hazm at cars dam aged or derailed in all accidents at train speeds on m ain

track of30 m ph to 50 m ph, for an average C PR  of 18.5 percent. H ow ever, w hen

only accidents w ith at least one car containing hazardous m aterials releasing

product under the sam e circum stances are considered, the C PR  increases to 43.0

percent, 2.3 tim es greater.

59 

Sharm a &  A ssociates, p. 2.
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especially w ith respect to ethanol. 

60 

In these tw elve accidents an average of 21


freight cars derailed, 13 of w hich w ere hazm at cars, and 9 hazm at cars released

product. Sharm a's m odel produced roughly sim ilar results, from  w hich it

concluded that the m odel w as valid.

That the tw elve accidents chosen for validation are not representative is clear

from  FR A 's database. The average train speed in the tw elve accidents w as 38


m ph; the average m ainline speed at derailm ent in FR A ' s full accident database

from  2003 to 2012 is 26 m ph. T he tw elve accidents averaged 27 freight cars

derailed; FR A  database show s an average of 11. These are m easures of the

severity of an accident. C learly, D O T  has introduced a selection bias by looking

only at an extrem e set of circum stances.

Sharm a also attem pts to validate its analysis by plotting the num ber of

derailed cars against train speed, claim ing that the sim ulations m atch actual

derailm ent data. Sharm a states that it used FR A 's database. H ow ever, A A R

cannot replicate Sharm a's derailm ent data.from  FR A 's database.

61 

Sharm a

declares its m odel validated using this approach because it finds its sim ulation data

points fall in the m iddle of the FR A  data set at tw o train speeds, 30 and 40 m ph.

N o m eans, m edians, or other m easures of central tendency and no distributions are

provided for the actual FR A  data, only for the m odel sim ulations. Thus, leaving

aside A A R 's puzzlem ent regarding the actual derailm ent data, there is no w ay to

tell how  close Sharm a com es to replicating actual derailm ents.

4. O ther Problem s w ith PH M SA 's A pproach to A ssessing the Im pact of Tank C ar

Features on A ccidents.

PH M SA 's approach to attributing losses to different tank car com ponents is

too sim plistic. In analyzing the losses of com m odities from  the tw elve accidents

studied, PH M SA  sim ply assum es that w here there is a loss of a hazardous m aterial

from  m ultiple com ponents, w hich is true of m any of the tw elve accidents PH M SA

chose for analysis, the loss com es equally from  each com ponent.

62 

That there is no

w ay to determ ine how  m uch lading each com ponent allow ed to escape is no excuse

60 

Sharm a refers to tw elve accidents, w hile C alculating Effectiveness R ates refers

to eleven accidents. The reason for the inconsistency is not apparent.

61 

See Sharm a & A ssociates, pp. 10, 12 (Figure 8).

62 

C alculating Effectiveness R ates, Table 2, pp. 8, 9.
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for m aking an assum ption that bears no relationship to reality. For exam ple, top-

fitting failures often lead to sm aller losses than other com ponent failures.

63


C om pounding the problem  w ith PH M SA 's sim plistic apEroach to attributing

releases to tank car com ponents is the sm all sam ple size of 11. 

4 

In an accident,

the quantity lost is affected in part by the random ness of w here (how  high) on the

tank a failure occurs and how  far the car rolls over, w hich im pacts how  m uch of

the lading is above any dam aged or open fittings, etc. G iven the random ness of

such events, a sm all sam ple wil1 tend to lead to m istaken conclusions.

5. PH M SA  Should H ave U sed a C PR  A nalysis.

A A R  does not understand w hy PH M SA  engaged in problem atic analyses

about the effectiveness of tank car options w hen a superior alternative is on the

record-C PR  analysis using the R ailw ay Supply Institute -A A R  Tank C ar Safety

R esearch and Test Project (R SI-A A R  Project) database. The R SI-A A R  Project

database contains detailed data on the outcom e of tens of thousands of tank car

derailm ents. Each car entered into the database goes through a very careful

analysis of D O T  H azardous M aterials Incident R eports form s (Form  D O T F


5800.1), C hem trec reports, railroad tank car dam age assessm ent reports, and

inform ation about the tank specification. The outcom e of the analysis provides a


detailed engineering review  of dam age m echanism s associated w ith the features of

the car in the context of the accident environm ent that far exceed any derived

inform ation from  a m ere D O T 5800.1 form . The scope of the R SI-A A R  Project

database assures that virtually all accident environm ents are taken into account,

w ith appropriate relative frequencies. U sing the database to assess the

effectiveness of safety benefits of car features that have been iri the fleet for an

extended period of tim e, such as thicker tanks, jackets, head shields, and protective

housings for top fittings, w ill be m uch m ore precise than m odeling. Sim ply put,

C PR s based on the database are the m ost reliable m ethod available for com paring

tank car features and their effects on safety.

65


The problem  w ith PH M SA 's inability to assess the am ount of lost

com m odity from  specific tank car com ponents does not affect C PR  analysis using

63 

See R SI-A A R  Project's R eport R A -05-02, "Safety Perform ance of Tank C ars in


A ccidents: Probabilities of Lading Loss," (January 2006) (hereinafter referred to as


R A -05-02).

64 

Sharm a used 12 in Sharm a & A ssociates, PH M SA  used 11 in C alculating

Effectiveness R ates.

65 

See R A -05-02.
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the R SI-A A R  Project database. D ue to the size of the database, there are sufficient

num bers of accidents in w hich all product is released from  one com ponent to

enable calculations of C PR s for individual com ponents.

Furtherm ore, the R SI-A A R  Project has calculated the C PR  for releases

greater than 100 gallons to elim inate m inor releases from  the analysis of alternative

tank car features. The railroad and tank car industries use this m etric to evaluate

tank car designs. W hen applying C PR  for releases greater thanl00 gallons, it


becom es apparent that PH M SA  has underestim ated the benefits of enhanced tank

cars.


In its paper for this docket, Sharm a identifies perceived shortcom ings w ith

C PR  analysis based on the R SI-A A R  Project database.

66 

Sharm a's assertions are

w ithout m erit insofar as the issues raised in this proceeding are concerned.

First, Sharm a observes that database cannot be used to analyze C PR  for


innovative designs and alternate operating conditions. H ow ever, m ost of the tank

car features at issue in this proceeding are designs that have been used and for


w hich there is am ple data. R egarding alternate operating conditions, it appears that

Sharm a is referring to EC P brakes. A A R  has show n in these com m ents that

Sharm a's analysis of the effectiveness of ECP brakes is deeply flaw ed.


Second, Sharm a states that "risk num bers seem  to change w ith the version of

the data/m odel being used." It is standard practice to refine m odels and used

updated data. A A R  explains the changes that Sharm a is referring to in footnote 72,


below .

Third, Sharm a states that C PR  analysis "m ay not have good representation

from  all potential hazards, particularly low  probability-high consequence hazards."

A A R  does not understand this critique. The database represents the accidents that

have occurred over m ore than 40 years. Sharm a evidently is critiquing the

database for not containing data on accidents that have not occurred.

Sharm a and PH M SA  have avoided C PR  analysis in favor of m uch w eaker

analyses. The public does not stand to benefit from  such an approach.

B. C anada and the U .S. M ust H arm onize Their Tank C ar Standards.

B efore turning to the particulars ofPH M SA 's proposal, A A R  w ishes to


em phasize the im portance of PH M SA  and Transport C anada coordinating their

tank car standards. Transport C anada issued proposed regulatory requirem ents for

66 

Sharm a & A ssociates, p. 1.
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tank cars transporting flam m able liquids on July 18,2014.

67 

PH M SA 's proposed

regulatory program  bears little resem blance to Transport C anada's proposal.

It is critical that C anadian and U .S. tank car standards be very sim ilar, if not

identicaL The rail netw ork betw een C anada and the U .S. is seam less. There are

m yriad trains crossing the border in both directions each day. In particular, there is


significant crude oil traffic crossing the C anada/U .S. border.

It is not in the public interest-from  either a safety or econom ic perspective

-fo r C anada and the U .S. to im plem ent tank car standards that w ill frustrate

com m erce at the border. Indeed, both countries have recently com m itted to

harm onizing transportation regulations governing hazardous m aterials. The U .S.-

C anada R egulatory C ooperation C ouncil, form ed in 2011, w as created for the

purpose of increasing regulatory cooperation betw een C anada and the U .S.

68 

That

sam e year the C ouncil released a Joint A ction Plan identifying specific objectives.

O ne of those objectives is to "w ork to better align C anadian and U .S. standards on

the containm ent of dangerous goods."

69 

A nother objective addresses rail safety

m ore broadly, seeking to "align rail safety standards."

70


If C anada and the U .S. do not align their standards, costs and service could

be im pacted. A n inability to use tank cars authorized in one country to transport

flam m able liquids in the other could unnecessarily require m ore tank cars to be

built because of an inability to optim ize the com bined countries' fleet. Potentially,

separate C anadian and U .S. fleets could result in shortages of tank cars.

Furtherm ore, failure to align the standards could result in legacy cars used in


one country or the other. That w ould raise public policy concerns in the country

w here the legacy cars w ere used.

Thus, for PH M SA  and Transport C anada to proceed along the different

paths they have proposed w ould be antithetical to A dm inistration policy in both

countries. A A R  urges PH M SA  and Transport C anada to coordinate their tank car

standards going forw ard.

67 

See http:/iw w w .tc.gc.ca/eng/tdg/ciear-m odifications-m enu-26l.htm .

68 

Inform ation on the C ouncil is available at http://W \\rw .trade.gov/rcc/.

69 

http://w w w .trade.gov/rcc/docum ents/A lignm ent-of-D angerous-G oods-M eans-of-

C ontainm ent.pdf,

70 

http://w w w .trade.gov/rcc/docum ents/R ail-Safety-Standards.pdf,
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C . T he Specifications Should A pply to A ll C ars in Flam m able Liquid Se1vice.


A s stated in its com m ents in response to the advance notice of proposed

rulem aking, A A R  supports requiring the replacem ent or retrofitting of all tank cars

in flam m able liquid service. PH M SA  proposes that the upgraded tank car

standards should apply only to cars used in H H FTs. If all tank cars used in

flam m able liquid service are not required to be retrofitted or replaced, the 40

m .p.h. speed restriction w ould last in perpetuity since shippers of flam m able

liquids in blocks of few er than 20 tank cars arguably m ight not be required to

upgrade their tank cars under the N PR M , yet the N PR M  requires railroads to abide

by the speed restriction anytim e the total num ber of flam m able liquid cars in a


train is at or above 20 tank cars.

It w ould be unprecedented for PH M SA  to adopt tank car specifications

dependent on the am ount of cars in a train. N ot only w ould such an approach be

burdensom e to the railroads operationally, it w ould have disparate im pacts on

shippers and tank car ow ners. Furtherm ore, PH M SA  w ould be forgoing the safety

benefits ofthe forthcom ing enhanced tank car specifications for a significant

portion of the flam m able liquid tank car fleet.

Indeed, A A R  does not understand how  conditioning the tank car

specification on w hether a tank car w ould be in an H H FT w ould w ork. H ow

w ould the shipper know  if a tank car w ould be in an H H FT? A s proposed, even if

a shipper w ere to tender one tank car, that tank car could end up in a train w ith 20

or m ore flam m able liquid cars.

D . A A R  Supports M ore Stringent T ank C ar Specifications

Separately, A A R  is jointly filing com m ents w ith the A m erican Petroleum

Institute proposing tank car standards. T hese com m ents supplem ent that filing

from  A A R 's perspective.

There are tw o key considerations in determ ining the appropriate tank car

specifications, C PR  and avoidance of a therm al rupture of the tank car. Industry's

m easure of C PR  addresses the chance that there w ill be a release due to a puncture

or a tear should there be an accident and is based on over four decades of data on

how  tank car features im pact the probability of release. T he features directly

relevant to C PR  include shell thickness, jackets, head shields, and top and bottom

fittings protection.

The industry uses m odeling instead of C PR  to analyze the potential for a


heat-induced rupture. Industry's tank car database does not contain enough
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inform ation to address the ability of a tank car to w ithstand a therm al rupture. The

tw o features m ost relevant to considering the probability of a heat-induced rupture

occurring are the type of therm al protection and the start-to-discharge point and

capacity of a pressure reliefdevice.

Follow ing is a discussion of A A R 's view s of the tank car standard that

should apply to the transportation of flam m able liquids.

1. T he A A R /A PI Proposals R espond to Secretary Foxx's R equest.

O n A pril 9 and July 11, 2014, Secretary of TransportationA nthony  Foxx

w rote A A R  the enclosed letters (A ttachm ent D ), asking that the A A R  T ank C ar

C om m ittee, w hich has representatives from  the railroads, shippers, tank car lessors,

and tank car m anufacturers, reach consensus on a revised tank car design and a


retrofit program  for the purposes of this rulem aking proceeding. To honor the

Secretary's request, A A R  discussed the tank car issues w ith various parties, taking

into account al1 the factors that m ust be considered in setting tank car

specifications.

A A R  is pleased to state that it has been able to reach agreem ent w ith the

A m erican Petroleum  Institute (A PI) on shell thickness and jackets for tank cars.

A A R  and A PI suggest that PH1v1SA adopt a requirem ent for a Y2" shell for new

cars for flam m able liquid service, plus a 1/8" jacket. A  Yl" she1l com bined w ith a


1/8" jacket (including therm al protection, a full-height head shield, bottom -outlet

handle protection, an appropriately-sized pressure reliefdevice, and top fittings

protection) provides a low  C PR .

For existing tank cars, A A R  and A PI suggest distinguishing betw een

jacketed and non-jacketed cars. Jacketed cars have a relatively low  C PR  already.

A A R  suggests that they be retrofitted w ith an appropriately-sized pressure relief

device and bottom -outlet handle protection w hen shopped or requalified after the

effective date of the rule. N on-jacketed cars should be retrofitted to m eet the

requirem ents of a C PC -1232 car w ith a jacket. Such a car w ould be equipped w ith

a 1/8" jacket, therm al protection, a full-height head shield, an appropriately sized

pressure reliefdevice, bottom -outlet handle protection, and valve protection. Such

a car w ould also have a low  C PR .

2. A A R  Supports an Increase in Shell Thickness for N ew  Tank C ars.

Shell thickness requirem ents need to be view ed from  the perspective that

w hat is feasible for new  cars m ight be infeasible for existing cars. T he shell on

existing cars, of course, cannot be m ade thicker. Furtherm ore, it is not only shells
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that provide protection against punctures -jackets play a valuable role as w ell.


The thicker the shell/jacket com bination, the m ore an object has to penetrate to


create a puncture.

A  thicker shell is not alw ays better if it dim inishes tank car capacity in a w ay

that is counterproductive. In addition to assessing the overall protection against

releases afforded by shell thickness and jackets, tank car specifications need to take

into account the need to transport com m odities. It is axiom atic that the thicker the

shell (or the shell and jacket com bined), the low er the C PR . H ow ever, at som e

point extra thickness provides dim inishing safety benefits w hile m aking rail


transportation inefficient and uneconom ical by requiring m ore tank cars to m ove

product. That is not in the national interest. For exam ple, the transportation of

crude oil by rail is a critical com ponent of the nation's effort to achieve energy

independence. Indeed, in the N PR M  PH M SA  acknow ledges the role railroads play

in the transportation of crude oil and ethanol.

71


Table 2 show s the C PR s for the jacketed and non-jacketed legacy D O T-111 

and C PC -1232 cars, and a tank car identical to the jacketed C PC -1232 car but w ith

a 1!2" shell. The C PR  for releases of m ore than 100 gallons is show n as w ell as the

overall C PR  since m inor leaks are not the concern addressed by the N PR M .

71 

See 79 Fed. R eg. 45,017.
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Table 2.

C onditional Probability of R elease for T ank C ar C onfigurations

72 

C ar 

T ank C ar 

I 

C PR (% )

C PR >lO O

C ategory Features

gal. (

0

/o)

I


7/16" shell 

26.6 

19.6

Legacy D O T  Ill

7116" shell, JK T 

12.8 

8.5


C PC -1232 D O T

Yl" shell, H H S,

13.2 

10.3


111 w ithout JK T  

T FP

C PC -1232 D O T  

7/16" shell, JK T,

6.4 

4.6

111 w ith JK T 

FH S, TFP

C PC -1232 D O T

Yl" shell, JK T,

111 w ith Y2" Shell

5.2 

3.7

&  Jacket

PH S,
 TFP 

JK T -jacketed; H H S -half-height head shield; F H S - full-height head

shield; T F P -top-fittings protection

72 

T he C PR s in this table are significantly low er than the C PR s published in R A-

05-02. For exam ple, the recalculated C PR  for the current D O T-111 tank car

w ithout a jacket is 25 percent low er than w as calculated in 2006. There are three

reasons. O ne, R A -05-02 used data from  accidents that occurred from  1965-1997.

T he C PR s in Table 2 are based on m ore recent data, from  1980-2010. M ore recent

data are m ore likely to be representative of accidents occurring today. Tw o, Table

2 C PR s w ere calculated utilizing m ore factors than w ere used in R A -05-02,

including train speed, derailm ent severity, tank diam eter, and com m odity

transported. Three, the techniques used for the new er analysis allow ed for better

handling of som e of the com plexities of the data that could have m asked im portant

relationships in the R A -05-02 analysis.
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In addition to looking at C PR  for individual cars, the U niversity of Illinois

has been exam ining the possibility of assessing the probability of m ultiple car

releases in an accident B ased on prelim inary w ork, the U niversity of Illinois has

posited the frequency w ith w hich releases from  m ultiple cars could be expected in


an accident from  a unit train transporting flam m able liquids, assum ing all cars in a


train w ere of the sam e type. 

73 

Figure 6 below  show s that the tank car specification

could significantly affect the interval betw een accidents w ith m ultiple car releases.

For exam ple, Figure 6 posits that a 20-car release could be expected at an interval

of approxim ately 12 years w ith a legacy non-jacketed D O T-111 car, w hile the

estim ated interval is alm ost 13 tim es greater (169 years) w ith a jacketed Yz" car.


The interval for the jacketed C PC -1232 car is also significantly low er than for the

legacy non-jacketed D O T-111 car, approxim ately 88 years, 7 tim es low er than the

interval for a legacy non-jacketed D O T-111 car. Significantly, the prelim inary

analysis is based on historical operating practices and accident rates and does not

account for m easures taken (other than tank car im provem ents) to reduce the

probability of a release occurring.

73 

For the purposes of the prelim inary analysis, the U niversity of Illinois assum ed

trains transport flam m able liquids in unit trains w ith five locom otives and 80 tank

cars.
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Figure 6. Interval B etw een M ultiple-C ar R eleases

From  Flam m able Liquid U nit Trains

Interval* betw een occurrence of m ultiple-car

release incidents by nk car design

180

Jacketed 112" car


160
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Jacketed CPC 1232
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M inim um  N um ber o f C ars R eleasing

*A ssum ing no change in 20121evels of crude oil and alcohol tank car traffic (ca. 550,000 carloads)


C eteris paribus, the estim ated intervals w ill be reduced in proportion to increases in traffic


3. A A R  Supports Enhanced Top-Fittings Protection, B ut N ot the 9 M PH

Standard.

The N PR M  discusses tw o types of top-fittings protection, a perform ance

standard requiring that the protection be required to w ithstand a rollover accident

at a speed of9 m ph and A A R 's design standard set forth in A ppendix E, paragraph

10.2.1, of A A R 's Specifications for T ank C ars. H eretofore, the perform ance

standard has only been required for cars transporting toxic-by-inhalation hazardous

m aterials.

A A R  opposes requiring the perform ance standard for top-fittings protection.

First, there w ould be a logical inconsistency in requiring that the perform ance

standard be m et for flam m able liquids, but not other hazardous m aterials

transported in pressure tank cars, e.g., flam m able gases. If D O T w ants to consider

requiring the perform ance standard for hazardous m aterials other than TIH

com m odities, it should institute a separate rulem aking proceeding addressing other

categories of hazardous m aterials, not just flam m able liquids.
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Second, the perform ance standard cannot be justified on a cost-benefit basis.


The benefit is m arginal. In fact, the R IA 's analysis ofthe benefits of the


perform ance standard is flaw ed.


PH M SA  exaggerates the benefits of top fittings protective system s by

assum ing the system s w ill result in a significant reduction in the quantity lost in the

event of a release, as w ell as assum ing system s w ill reduce the likelihood of a


release at all. \V hile the protective system  should reduce releases, the quantity

released is unlikely to be affected to any significant degree by top fittings

protection once there is a breach. There m ay be som e reduction in quantity lost if

in certain cases the dam age is m inim al enough that there is a very sm all opening

for the release, but there is no basis for assum ing that release quantities w ould be

halved, as PH M SA  assum es.

74

Furtherm ore, A A R  questions FR A 's conclusions about the relative

effectiveness of the perform ance standard. PH M SA  observes that the perform ance

standard is based on dynam ic loads; standard top fittings protection is based on

static loads. PH M SA  then states that

stresses im parted in the tank shell during the dynam ic loads are three

tim es those encountered during the static load. Therefore, D O T

assum es the effectiveness of top fittings for the O ption 1 tank car is


three tim es that of the other tank car options.

75


PH M SA 's conclusion about the relative effectiveness of the proposed

9 m ph standard is likely incorrect and overstates the relative effectiveness of

the 9 m ph standard. U nfortunately, there is not enough inform ation in the

docket to definitively evaluate PH M SA 's m odeling. To begin, it is unclear

w hat is m eant by "stresses im parted into the shell;" does this m ean into the

nozzle, and if so, how ? A lso, assum ing that peak stress correlates w ell w ith

effectiveness is incorrect. This assum ption m ight arise from  com paring the

Sharm a rollover tests to the rollover protection survival requirem ent. That

w ould be inappropriate because the Sharm a tests tipped the car and the

m otion w as stopped by the fittings striking the ground, w hich differs fi·om 


the regulatory assum ption of a car beginning on the ground and continuously

rolling.

76 

In other w ords, the Sharm a tests did not replicate the tank rollover

74 

See "C alculating Effectiveness R ates, p. 11.


75 

R egulatory Im pact A nalysis, p. 118.


76 

See R obert Trent et al., "Survivability of R ailroad Tank C ar Top Fittings in

R ollover Scenario D erailm ents," D O T/FR A /O R D -06/11 (D ecem ber 14, 2005);
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protection scenario the proposed regulation w ould require that top fitting


protection survive and there is no evidence of a correlation betw een the

Sharm a test and the regulatory rollover scenario. A dditionally, even if the


three tim es estim ate on stress m agnitude w ere accurate, over w hat period of

tim e is the stress m agnitude m aintained? The dynam ic loading dam age of a


structure w ill be dependent on both the m agnitude and duration of the load.


The associated risk of dynam ic loads cannot be evaluated w ithout specifying

both the load m agnitude and duration. Furthennore, are any assum ptions

m ade about the m otion of the lading, w hich differs in the tip-over case from 


the rolling car case?

There also is a significant question w hether tank shells 7/16"  or Yl" thick can

support top fittings com plying w ith the perform ance standard. Indeed, PH M SA

acknow ledges this issue in discussing top fittings protection.

77


PH M SA  is not proposing top fittings protection on existing cars because of a


concern that the costs outw eigh the benefits. 

78 

A A R  suggests that instead of

requiring full top fittings protection, PH M SA  require protection of the valves for

retrofitted cars. The requirem ent for top fittings protection is set forth at 49 C .F.R .

section 179.100-12. That section requires protection not only for the valve itself,

but also the nozzle to tank connection, w hich requires significant m odification and

w elding at the connection. A  valve protection standard w ould only protect the

valve and fitting and w ould not require significant m odifications at the connection,

thus addressing PH M SA 's concern about the cost of top fittings protection.

Specifically, A A R  suggests the retrofit standard have the follow ing features


for valve protection:

· Protective housing of cast, forged, or fabricated approved m aterial m ust be

bolted to fittings plate w ith not less than tw enty 1/2" studs. The shearing value of

the bolts attaching protective housing to the fitting plate m ust not exceed 70%  of

the shearing value of the bolts attaching the fittings plate to the fittings nozzle.

H ousing m ust have steel sidew alls not less than 1/2" in thickness that can be

securely closed. H ousing cover, if applied, m ust be at least 1/8" thick, hinged on

one side, and equipped w ith a stop that prevents striking loading and unloading

R obert Trent et al., "Survivability of R ailroad Tank C ar Top Fittings in R ollover

Scenario D erailm ents-Phase 2," U S D O T R eport N um ber D O T/FR A /O R D -09/20

(O ctober 2009).


77 

See 79 Fed. Reg. 45,056.

78 

79 Fed. R eg. 45,059.
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connections. T he design of the protective housing and cover m ust not restrict the

flow  capacity of a pressure relief device below  the m inim um  flow  rating

requirem ent as designed.

· Except w hen protected in accordance w ith 2.6.1.1 of A A R 's M anual of

Standards, the height profile of valve protection m ounted on a tank nozzle m ust not

exceed the dim ensions in the A A R  Specifications for Tank C ars, A ppendix E.


· T he service equipm ent m ust not project m ore than 1" about the fittings

plate or be designed so that if the service equipm ent is sheared off of the fittings

plate, a positive m echanical seal is m aintained.

4. A A R  Supports R equiring Therm al Protection and Pressure R eliefD evices.

PH M SA  proposes to require that tank cars transporting flam m able liquids

contain standard them 1al protection system s, addressed in 49 C .F.R . § 179.18(a).

These therm al protection system s enable a tank car to w ithstand a pool fire for 100

m inutes and a torch fire for 30 m inutes w ithout release of product, except through

the pressure release device.

Subsection 179.18(a) w as prom ulgated w ith flam m able gases in m ind.

Flam m able liquids are very different from  the perspective of trying to avoid

therm al ruptures.

The R SI-A A R  Project has m odeled the survivability of different tank car

configurations in a pool fire, using the "A nalysis of Fire Effects on Tank C ars"

(A FFTA C ) m odel. A FFT A C  m odeling show s the use of therm al blankets on

flam m able liquid cars can result in a tank car containing flam m able liquid

w ithstanding a pool fire for 800 m inutes or m ore w ithout release of product, except

through the pressure relief device.

G iven the safety concern over flam m able liquid accidents and its

achievability as a standard, requiring survivability for 800 m inutes in a pool fire

should be required. PH M SA  should require therm al blankets w hen flam m able-

liquid tank cars are built or retrofitted w ith jackets, given the significantly

enhanced capability to w ithstand pool fires provided by therm al blankets. M ore

specifically, PH M SA  should require a therm al blanket w ith thennal conductivity

no greater than 2.65 B T U  per inch, per hour, per square foot, and per degree

Fahrenheit at a tem perature of2000 F, ± lO O F. M odeling has show n that a therm al

blanket m eeting this specification w ould provide at least 800 m inutes protection in

a pool fire. B lankets m ade of such m aterials are available; in fact, som e are used

on flam m able-gas tank cars.
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PH M SA  should also require appropriately sized pressure reliefdevices for

tank cars transporting flam m able liquids. B y "appropriate size," A A R  m eans

sizing the device in conjunction w ith the therm al protection on a tank car to allow

the release of only enough of the com m odity to protect against a therm al tear.


E. Shippers Should N ot be Perm itted to A void C om pliance W ith M ore Stringent

Tank C ar Standards Through R eclassification A s C om bustible Liquids.

In the pream ble, PH M SA  states it intends to perm it shippers to avoid

com plying w ith m ore stringent tank car standards by reclassifying flam m able

liquids as com bustible liquids (this "rule does not cover unit trains of m aterials that

are ... reclassified as a com bustible liquid").

79 

A s A A R  stated in its A N PR M

com m ents, it should be unacceptable to perm it a shipper to dow ngrade the tank car

required for its com m odity by choosing to reclassify a flam m able liquid as a


com bustible liquid. R eclassification should be prohibited for rail transportation. 

80


F. A A R  Supports an A ggressive R etrofit/Phase-O ut Schedule.

A A R  urges PH M SA  to adopt an aggressive phase-out schedule for cars that

cannot m eet retrofit requirem ents. The phase-out program  m ust take into account

factors such as m anufacturing capacity, the dem and for new  tank cars, shop

capacity for any retrofits that w ill be undertaken, and the num ber of D O T-111 cars

that need to be phased out of flam m able liquid service. A s suggested in the joint

filing by A A R  and A PI, given PH M SA 's focus on unit trains, it w ould m ake sense

to m ake retrofitting tank cars in crude oil and ethanol service a priority since those

com m odities account for alm ost all the unit train service for flam m able liquids.

Input is needed from  shippers and tank car m anufacturers to determ ine the precise

param eters of a phase-out program .

H aving urged PH M SA  to adopt an aggressive retrofit/phase-out schedule,

A A R  recognizes the uncertainty w ith respect to dem and for rail transportation of

flam m able liquids and the capacity of tank car shops to m anufacture and retrofit

tank cars. PH M SA  should explicitly recognize that its retrofit schedule m ight need

to be adjusted and w ork w ith A A R 's Tank C ar C om m ittee, w hich includes

representatives from  the railroads, shippers, and the tank car industry, as w ell as


79 

79 Fed. R eg. 45,059.

80 

The option to reclassify is set forth in 49 C .F.R . §§ 173.120(b)(2) and

173.150(t)(1). In addition, 49 C .F.R . § 172.102, Special Provision B l, w ould have

to be am ended to provide the correct reference for the new  packaging requirem ents

for flam m able liquids in the 100 °F - 140 °F range.
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representatives from  D O T and Transport C anada, to m onitor com pliance w ith the

rule and the dem and for transportation of flam m able liquids.

G . A A R  Supports U sing Legacy C ars in C anadian O il Sands Service.


PH M SA  states it expects som e existing tank cars used for crude oil service

to be transferred to A lberta oil sands crude oil service w ithout retrofitting because

that oil is a com bustible, rather than a flam m able, liquid.

81 

A A R  strongly supports

the use of existing tank cars w ithout retrofitting for undiluted oil sands crude oil.


O il sands crude oil, or bitum en, can be transported in diluted or undiluted

form . W hen bitum en is diluted w ith natural gas liquids for transportation purposes

(dilbit), it often is a packing group I or II flam m able liquid. B itum en is diluted to


facilitate transportation.

H ow ever, an option that A A R  expects w ill be selected w ith increasing

frequency is to transport undiluted bitum en in tank cars w ith heating coils. The

heating coils can be used at destination to liquefy the bitum en for unloading. A A R

understands that, as PH M SA  states, undiluted bitum en is a com bustible liquid or is


not a regulated com m odity at all and thus under the N PR M  could be transported in

unm odified tank cars.


PH M SA  should ensure, in prom ulgating a final rule, that undiluted bitum en

can be transported in tank cars w ithout retrofitting. U ndiluted bitum en does not

present the flam m ability hazard of other crude oil, ethanol, or other flam m able

liquids. This w ould enable industry to concentrate on upgrading tank cars used to


transport flam m able liquids that present genuine flam m ability concerns.

V I. O ther Issues

A . Flam m able G ases Should N ot B e Included In this R ule.

PH M SA  asks if the H H FT restrictions should apply to flam m able gases.

82


Expanding the speed restriction to additional com m odities w ould further strain the

railroad netw ork Furtherm ore, there is no basis in the rulem aking record for


applying speed restrictions to these com m odities.

PH M SA 's H H FT  concept is to apply speed restrictions w here upgraded cars

are not used. H ow ever, flam m able gases are already transported in pressure cars

so it seem ingly w ould m ake no sense to apply the H H FT restrictions to flam m able

81 

R egulatory Im pact A nalysis p. 81.
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79 Fed. R eg. 45,040.
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gases. Frankly, A A R  does not understand PH M SA 's question w ith respect to

flam m able gases.

B. PH M SA  Should N ot M andate M ore Track Inspections In this R ule.

PH M SA  seeks public com m ent on w hether there should be changes to the

track integrity regulations for H H FT routes. O n January 24, 2014, F R A

prom ulgated regulations prescribing specific requirem ents for rail inspection

frequencies, rail flaw  rem edial actions, m inim um  qualifications for the operators of

rail flaw  detection equipm ent, and requirem ents for rail inspection records.

83 

O n

M ay 26,2014, the R ail Safety A dvisory C om m ittee (R SA C ) accepted a new  task

to exam ine rail integrity. The task statem ent specifically directs R SA C  to consider

"w hether additional track and rail inspection requirem ents should be required on

high risk routes."

84


PH M SA  should defer to R SA C . The R SA C  w orking group considering

w hether additional track integrity requirem ents are w arranted consists of track

experts from  industry, labor, and the governm ent It is in the R SA C  deliberations,

not this proceeding, w here any additional track integrity issues should be

considered.

C. C om m odity Sam pling and Testing Should N ot be R equired D uring

Transportation.

Proposed paragraph 173.41(a)(2) w ould require "[s]am pling at various

points along the supply chain to understand the variability of the m aterial during

transportation." Surely PH M SA  is not suggesting that during transportation tank

cars be opened for sam pling. R ailroad facilities are not equipped for sam pling,

lacking, am ong other things, m easures undertaken at fixed facilities to protect

w orkers. If sam pling is necessary, it should take place at origin and destination.

D . The Term  "H igh-H azard Flam m able Train" is Pejorative and M isleading.

A A R  urges PH M SA  to use a less perjorative and m isleading nam e than

"high-hazard flam m able trains" to describe trains transporting flam m able liquids.

N am es m atter. The phrase "high-hazard" stirs a feeling of apprehension. U sing

"high-hazard flam m able train w ill m ake it m ore difficult to have a productive

public dialogue about the transportation of flam m able liquids. PH M SA  does not

use such term inology w ith respect to other hazardous m aterials, including toxic-by-

83 

79 Fed. R eg. 4,234 (Jan. 24, 2014).
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Task 14-02, https://rsac.fra.dot.gov/tasks.php.
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inhalation hazardous m aterials. B y using such a term  here, PH M SA  is im plying

that these com m odities are m ore hazardous than any others.

The railroad industry has used the term  "K ey Train" for hazardous m aterials

trains the industry has agreed should be subject to certain voluntary operating

restrictions, including a 50 m ph speed lim it. Secretary Foxx used the term  "K ey

C rude O il Train" in his February 20, 2014, letter. C onsequently, A A R  suggests

that PH M SA  use the term  "K ey Flam m able Liquid Train" in lieu ofH H FT .

V II. C onclusion

It is im portant to the railroads, their business partners, and the general public

that PH M SA  m ove expeditiously to finalize tank car standards for the

transportation of flam m able liquids. In doing so, how ever, it should not im pose

counterproductive burdens on industry.

W ith respect to speed lim its, it is im portant that PH M SA  avoid restrictions

that w ill substantially degrade the capacity and efficiency of the railroad netw ork.

C ontinuing the philosophy of Secretary Foxx to apply a 40 m ph speed restriction in

H TU A s w ould achieve PH M SA 's safety objectives w ithout drastically affecting

the railroad netw ork.

W ere PH M SA  to require EC P brakes, it w ould represent the second tim e in

less than a decade that the federal governm ent has chosen to im pose a technology

on the railroads w here the costs far exceed the benefits. In the case of positive

train control, D O T had no choice but to m andate PTC  follow ing the direction of

C ongress. H ere, D O T w ould be doing so of its ow n volition. D O T should be

concem ed about the cum ulative im pact on the railroads ofburdening the industry

w ith regulatory m andates that cost billions w ithout providing offsetting safety or

business benefits. In any event, an EC P m andate cannot be justified, legally or as a


m atter of public policy.
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------------......


Thank you for considering these com m ents.

Septem ber 30,2014
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A R eview  of A nalyses S upporting the P ipeline and H azardous M aterials

S afety A dm inistration H M -251 N otice of P roposed R ulem aking

The recent notice of proposed rulem aking (H M -251 N PR M ) released by the Pipeline and

H azardous M aterials Safety A dm inistration's (PH M SA ) included docum entation of, or m ade

reference to, analyses that w ere used to inform  the rulem aking process. The objective of this

docum ent is to review  and com m ent on these analyses in the areas of expertise by the author.

1 R eview  of R eference D ocum ent 1


O ne of the principal docum ents provided in the H M -251 N PR M  w as the July 2014 Letter R eport,

"O bjective Evaluation of R isk R eduction from  Tank C ar D esign &  O perations Im provem ents"

[1]. This is a significant docum ent in that it describes the analytical m ethodology applied to

assess the effectiveness of the tank design m odifications, train speed operational restrictions, and

various train braking system s.

The developm ent of an analytical m ethodology to evaluate risk reduction from  tank car design

and rail operational im provem ents is com plex. The authors developed an approach w here they

perform ed a series of derailm ent sim ulations to detennine a distribution of im pact forces in


derailm ents. The sim ulations w ere lim ited to a set of tw elve derailm ents perform ed at each of

tw o different derailm ent speeds (30 and 40 m ph). The calculated distribution of im pact forces


w as com pared to an assum ed distribution of im pactor threats and existing assessm ents of tank

puncture resistance to calculate tank puncture probabilities. This m odel could then be adapted to


assess proposed m odifications to the tank car design and/or train operational conditions. The set

of derailm ent sim ulations could be repeated w ith the m odified m odel and the ratio of expected

tank car releases betw een the original and m odified sim ulations is used as the effectiveness of

the proposed change.

The overall concept of approach in R eference 1 is appropriate, and it is consistent w ith the

m ethodology of the A dvanced T ank C ar C ollaborative R esearch Program  (A TC C R P) TW P-11

project efforts. H ow ever, the key requirem ent of this approach is to capture enough of the actual

derailm ent and im pact physics to m ake the results realistic and representative of the real w orld

derailm ent environm ent. In m any of these areas, the m ethodologies applied in R eference 1 fall


short. B elow  w e address som e of the significant issues identified that bring in to question the

validity of the results. In general, w e address issues in the order that they appear in R eference 1.


Item  1 -The Sharm a study states that "T he first fifty tank cars w ere m odeled in three dim ensions

(3-D )," how ever, "the bolsters and couplers are constrained to m ove in the horizontal plane."

This essentially constrains the derailm ent to 2-D  m otions and prevents 3-D  m otions such as tanks

rolling over or lifting over other tanks. It also lim its the derailm ent scenarios to be only on flat


level ground and does not represent derailm ent conditions on slopes, elevated rail berm s, running

along, or crossing over, rivers or ravines, etc.
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Item  2 - A s a train car derails, it begins to slow  dow n m uch m ore rapidly as the forw ard m otion

is resisted by the forces of the w heels, trucks, and other com ponents plow ing through or sliding

over ballast, soil, or other ground conditions. These com plex, and variable, m echanism s are


com m only reproduced in derailm ent sim ulations using friction forces and that is the approach

applied in R eference 1. In general, this is a reasonable approach to m odel these effects w ithout

introducing a m uch greater level of com plexity to the analyses. H ow ever, the ground friction

coefficient values of0.27, 0.30, and 0.33 used in R eference 1 seem  very low  com pared to other

studies and the expected resistance levels of plow ing through ballast or soft soil. B elow  are the

sim ilar frictional force level used in com parable derailm ent m odeling efforts:

· Edw ard Tom a developed a detailed tw o-dim ensional train derailm ent m odel for his PH .D

Thesis project [2]. In his m odel, he developed a velocity dependent ground friction

m odel that had a coefficient of friction of0.7 for low  velocities and increasing w ith speed

as show n in Figure 1. H e noted that "A  ground reaction force 0.3 tim es the local norm al

force is also unrealistically low ." A n exam ple dem onstrating the Tom a derailm ent m odel

perform ance for the 1979 M ississuaga, O ntario derailm ent is show n in Figure 2.


· The derailm ent sim ulations describe in R eference 3, w hich w ere perform ed in


collaboration w ith the V olpe Transportation System s C enter, used a baseline frictional

coefficient of0.5 for the derailed cars and varied the value of the frictional coefficient in


the range of 0.2-1.4. In a sim ilar study they adjusted the range of frictional coefficients

to 0.25-0.75 [4].


· Finite elem ent based derailm ent sim ulations perform ed by K irkpatrick, et. al., [5] used a


p o ~ t - d e r a i l m e n t  frictional coefficient of"approxim ately 1.0 for m ost analyses". A 


com parison of the calculated derailm ent behaviors w ith that m odel are show n in Figure 3.
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Figure 1. G round reaction force m odel developed by Tom a [1].
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Figure 2. D erailm ent predictions using the m odel developed by Tom a [1].
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a) A erial photograph of the M inot ND D erailm ent [6].

b) C alculated derailm ent response.

Figure 3. D erailm ent sim ulation using the m odel developed by K irkpatrick, et al. [5].

The low er friction values used in R eference 1 m ay be an indication that the derailm ent

sim ulations do not accurately capture the im pact forces betw een cars or the interaction of the

derailed cars w ith the rem ainder of cars in the train (the "blockage force" in R eference 7). If the

m odel is not accurately m odeling the m agnitude of the blockage force, the subsequent

evaluations of the operational im provem ents w ill not be accurate if based on the outcom es of

such m odeling.

Item  3 - The tank cars used in the derailm ent sim ulations w ere D O T-111 tank cars. The w eight

of the lading w as included in the analyses by increasing the density of the com m odity tanks to

include the lading w eight in the tank shell. H ow ever, the additional effect that the

com pressibility of the lading has on the tank deform ations and im pact forces w as not included in


the m odel. This can be seen in the dam age observed in som e of the tank cars that include large

dents that w ould not be possible w ithout rupturing the tank to relieve the pressure build up in the

lading.
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W e believe that this approxim ation could have a significant influence on the calculated im pact

forces. In particular, the approxim ation could significantly under predict the im pact forces for


m any im pact conditions. C onsider the com parison of tw o analyses w ith identical im pact

conditions show n in Figure 4 [9]. The identical tanks w ere im pacted w ith a 6x6 inch im pactor

(286,000 lbs) at a speed of 16.2 m ph corresponding to an initial2.5 M J im pact energy from 


R eference. The tank in both analyses is a D O T Ill tank car design constructed w ith a 7il6-inch-

thick A 516-70 steel tank shell. The only difference is that one ofthe tanks includes the effect of

a 3%  outage w ith the internal pressure calculated by a control volum e that calculates the

com pression of the gas in the outage as the tank is dented and approaches a shell full condition.

In the second analyses the tank rem ains unpressurized as if the tank w ere em pty (although the


w eight of the lading w as still sm eared into the tank shell to m aintain the inertial effects). This

second analyses corresponds to the m odeling approach used for the tanks in R eference 1.
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Figure 4. Force-deflection curves for different tank outage volum es.

In the first analysis (red curve), the im pact forces begin to rise rapidly after approxim ately 20

inches of ram  displacem ent to the point w here the tank is punctured at a force of approxim ately

450 kips. W ith a larger im pactor that did not puncture the tank, the forces w ould have continued

to rise rapidly to significantly higher levels. The second im pact response of the "em pty tank",

m odeled w ithout the lading com pressibility effects, deform s the tank in excess of 100 inches

w ithout the im pact force ever exceeding 300 kips (blue curve). Thus, not including the lading

com pressibility effect could significantly bias the analysis of the force distribution in R eference

1 tow ard a low er im pact force distribution.
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im ulations w ith a unit train consisting entirely 

o
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I believe that their assum ed im pactor size distribution is skew ed tow ard sm aller im pactors. I


think this is a result of the low er im pact force levels obtained from  neglecting the lading

com pressibility effects in the derailm ent sim ulations (Item  3). The fact that the punctures are


dom inated by these sm aller im pactors at low er force levels has the potential to significantly

influence the prediction of the effectiveness of tank car design im provem ents.

The authors of R eference 1, w hen discussing the assum ed im pactor distribution, also state that

'"these assum ptions are consistent w ith engineering expectations, and further m ore, appear to be

consistent w ith validation against real life observations." The engineering expectations of this

review er w ould not include approxim ately half of all im pactors having a size of seven inches or

less and few er than 10%  of im pactors greater than 13 inches. I w ould have expected that tank to

tank im pacts in unit trains w ould be com m on and the effective size of a tank shell or tank head

im pactor w ould be m uch greater than 13 inches. In addition, the m atch against the lim ited set of

real w orld derailm ents provided does not validate the assum ed size distribution. It is possible

that significantly different im pactor size distributions m ight also have been consistent w ith this

lim ited "validation". U nless there is a'reason to think that this is close to the true size

distribution, assessm ents of the effectiveness of other risk reduction options could be in error.

Item  7 - The analyses show  a significant variance in num ber of cars derailed at each speed

considering the variation of param eters used in the analyses. For exam ple, the 40 M PH

derailm ent sim ulations indicate that a range ofbetw een 16 and 35 cars w ere derailed in the

tw elve analyses perform ed (Figure 8 in R eference 1). H ow ever, the only param eters that can

lead to this level of variation are:


· "Three values of coefficient of friction betw een tanks and ground, representing m ultiple

terrain conditions: 0.27, 0.30, and 0.33." N ote that this is a 10 percent variation above

and below  the m ean value.

· "Tw o values oflateral force to initiate derailm ent: 50 and 70 kips."

· "Tw o values of track stiffness, representing variations in track quality: 30 and 40


kips/in."

A lthough the Federal R ailroad A dm inistration (FR A ) data in Figure 8 of R eference 1 show s a


scatter of derailed cars at 40 m ph to vary from  1 to 43 cars, this variability is understandable

given the w ide range of derailm ent scenarios possible. A  single car m ay derail from  a broken

w heel or axle but rem ain coupled to the cars ahead and behind the derailm ent point so that it is


the only car that derails. A lternatively the other factors such as terrain or grade, the point in the

train w here the derailm ent initiates, ground conditions, etc. could result in significantly m ore or

less cars being derailed at a given derailm ent speed.

From  the param eter variation described in R eference 1 (listed above) w e believed that the track

interaction w as the m ost significant factor that w ould influence the variability seen in num ber of

cars derailed. To better understand the derailm ent m echanics, w e attem pted to identify the
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response w ith only 16 cars derailed and believe it is the top row  center case show n in Figure 4 of

R eference 1. W e have reproduced the final state for that scenario in f'igure 5 adding num bers

counting the cars w e believe to be derailed.

Figure 5. D erailm ent sim ulation for S cenario 2 at 40 m ph from  R eference 1.


O bviously the sim ulation w as perform ed w ith the train m oving from  left to right in Figure 5.


H ow ever the final state indicates that C ars 1, 2, and 3 have derailed and cam e to rest at a position

that is behind a point w here other cars are still on the rail. This indicates that the sim ulations do


not include any feature for a m echanism  such as a broken rail w here every car passing beyond

that point is autom atically derailed. In these sim ulations, cars can be pushed out of the w ay of

the rem aining cars w ithout dam aging the track so that subsequent cars are only derailed w hen

their lateral forces exceed the "track quality" strength values.

These m echanism s of broken rails or track tom  up by the initial derailing cars are com m on and


im portant m echanism s that can influence the derailm ent behavior and num ber of cars derailed.

B roken-rail derailm ents are am ong the highest in severity as m easured by the num ber of cars

derailed, and therefore a bias created by leaving this m echanism  out could underestim ate the

num ber of cars derailing. Such a bias could m ake it look like the m odel validates but actually

m ask a bias som ew here in the other direction (such as the track strength and ground friction

effects). The interaction of these biases leaving us uncertain w hich aspects of these predictions

are close enough to rely on.


Item  8 - A n im portant aspect of a m odel used to support im portant regulatory changes such as


those proposed in the H M -251 N PR M  is that the m odel is sufficiently validated to provide

confidence in the results. The efforts to validate the analysis m ethodologies are provided in


Section 4 ofR eference l. There are tw o com ponents of the m odel that are discussed in this

section: 1) the dynam ic derailm ent m odel, and 2) the analyses of the num ber of punctures.
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The validation of the derailm ent dynam ics m odel is prim arily based on com paring the num ber of

cars derailed in the sim ulation to the data from  the FR A -R A IR S database and the result that "the

derailm ent sim ulations of num ber of cars derailed are consistent w ith the spread seen in actual

derailm ent data." This observation about the consistent results is subjective. The m odel


certainly does not reproduce the character of the significant num ber of derailm ents up to 50 m ph


that include only 1-5 cars derailed. Even if the num ber of cars derailed w ere to m atch the FR A -

R A IR S data distribution, it w ould not necessarily be sufficient evidence to validate the m odel.

This is particularly true in light of other deficiencies observed in the derailm ent kinem atics such


as described in Item  6.


Sim ilarly the com parison of the num ber of cars derailed to a lim ited set of hazardous m aterial

derailm ents (Table 2 and Figure 9) is not helpful for validation. First, the sim ulations do not

correspond to the sam e range of initiating events and num ber of cars involved in those accidents.

M ore im portantly, the set of cases selected for the com parison do not represent the full range and


distribution of derailm ent m echanism s observed in the real w orld.

The validation of the puncture estim ates is obtained by com paring the m ode estim ates to the 12


hazardous m aterial derailm ents included in Table 2. There are m ultiple problem s w ith this

validation. First, it is not really a validation since the results are com pletely controlled by the

assum ed im pactor size distribution for w hich they have no physical basis (Item  6). A t best it is a


check on assum ptions rather than a validation of m odeling results. Secondly, it is a validation of

a m atch to 12 specific derailm ents w hich are not representative of the real w orld distribution of

accidents and releases. Finally, not all ofthe accidents selected w ere unit trains and not all of the

tank punctures in these derailm ents w ere unpressurized D O T-111 tank cars. Thus the validation

is com paring to data from  derailm ent scenarios that are different from  the param eters used in the

m odel predictions.

Item  9 - The couplers and draft gear provides the interaction betw een cars in the initial portion

of the derailm ent behavior and the failure ofthe coupled connections is required to set up any

potential side im pact collisions in the subsequent derailm ent pile-up. In real w orld derailm ents,

the coupled connections can fail from  m ultiple m echanism s including opening of the coupler

connections, failure of a coupler knuckle, failure of a coupler shaft, and ultim ately failure of the

connection betw een the draft gear and the tank car sill. C apturing the behavior of the draft gear

and the failure ofthe coupled connections under various loading scenarios is significant for

reproducing correct derailm ent m echanics in a m odel.

R eference 1 states that: "T he cars w ere m odeled w ith deform able TC 128 m aterial, and connected

w ith discrete draft gear and coupler m odels. The couplers m odels allow ed a 7 degree sw ing in


each direction, w ith the knuckles m odeled to resist rotation and fail w hen the rotation exceeds

13.5 degrees." N o inform ation w as provided to determ ine the corresponding forces in the

coupled connections required to exceed the 13.5 degree failure criterion. In addition, there is no


inform ation on the connections of the draft gear to the sill or the energy absorbing characteristics
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in the draft gear. A s a result, it is im possible to evaluate these characteristics of the m odel w ith

the infonnation provided.

Item  10-The interaction of the trucks, w heels, and rails of the tank car can be significant for


certain types of derailm ent behaviors. In R eference 1, the trucks and rails are not explicitly

m odeled. R ather, their effect is included by applying a constraint condition at each bolster

location until a derailm ent criterion is m et. It is believed that this derailm ent criterion is


controlled by "Tw o values of track stiffness, representing variations in track quality: 30 and 40

kips/in."

W e believe that the approach being applied for these track interaction effects is insufficient to

m odel m any types of derailm ent behaviors. H ow ever, there is insufficient inform ation being

provided to properly evaluate the m odel.

Item  1 1 -The letter report provided as R eference 1 does not provide a com plete sum m ary of the

w ork perform ed in support of the N PR M . M any of the previous item s listed in this docum ent

describe areas of the m odeling m ethodology w here insufficient inform ation is provided to fully

understand the m ethodologies applied (e.g. w heel-rail interactions, breaking force application,

etc.) Sim ilarly, the results of analyses perform ed in support of the H M -251 are not fully

docum ented. For exam ple, the technical supplem ent on calculating the effectiveness of

alternative tank car options references analyses perform ed for 50 m ph derailm ents (Table 3 of

R eference 10). Including these higher speed analyses in R eference 1 w ould have provided m ore

inform ation that could be used in the evaluations of the m odel results. Sim ilarly, the conclusions

on the effectiveness of EC P brakes w ere m ade based on a prelim inary set of 6 analyses.

H ow ever, the specific conditions of those six analyses w ere not presented. A s a result, w e are


not able to evaluate if these six analyses are biased tow ard scenarios that m ight have a less

severe outcom e (e.g. all analyses using the higher strength track condition or low er derailm ent

initiating force).


2 R eview  of R eference D ocum ent 2


A  second principal docum ents provided in the PH M SA  H M -251 N PR M  w as the D raft

R egulatory Im pact A nalysis, "H azardous M aterials: Enhanced Tank C ar Standards and

O perational C ontrols for H igh-H azard Flam m able Trains; N otice of Proposed R ulem aking" [11].


A  full evaluation of this reference w as beyond the scope of the effort described in this docum ent.

H ow ever, one specific observation is m ade here.

Item  12-Table TC  31 lists the effectiveness of new ly constructed tank car options relative to

the baseline D O T-111 tank car. O ne notable conclusion is that the O ption 1 tank car design has


a top fittings configuration that is three tim es m ore effective than the baseline. The rollover

protection for the O ption I tank car is based on protecting against dynam ic load conditions
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described in 179.102-3. B elow  the table, they state that: "M odeling indicates the stresses

im parted in the tank shell during the dynam ic loads are three tim es those encountered during the

static load. Therefore, D O T assum es the effectiveness of top fittings for the O ption 1 tank car is


three tim es that of the other tank car options."

There are several issue related to these claim s. These include:

· There is no description of (or reference provided for) the analyses used to evaluate either

the static baseline analysis or the dynam ic loading that produced three tim es higher

stresses in the tank shell. A s a result w e are not able to evaluate the analyses or confirm

the stresses are three tim es as large.

· The higher stresses w ere indicated to be in the tank shell. H ow ever, if that is not the

point at w hich failure initiates, the higher stresses m ay not be a concem .

· There is no basis for assum ing that a threefold increase in stress levels w ould correspond

to a three tim es increase in effectiveness. This w ould only apply for a linear system  and


the tank car dam age and failure behaviors are very nonlinear.

· A  three tim es peak dynam ic stress level is not equivalent to a three tim es static stress

level. The m agnitude has to be evaluated using the duration at w hich the stress is above a


threshold level com pared to the characteristic tim e required for the associated dam age

m echanism . For exam ple a dynam ic stress m agnitude that is three tim es that of the static

stress, but only applied for I m illisecond, w ould probably be a less effective evaluation of

the top fittings protection than the low er baseline static load level.


Item  13 -T h e proposed action on braking is based on sim ulations of braking perform ance: "T he

sim ulations w ere perform ed using the Train Energy &  D ynam ics Sim ulator (TED S) program ,

developed by Sharm a &  A ssociates to study the dynam ics and energy levels under a variety of

operating conditions." The analyses use the assum ptions, "Each train includes three locom otives

at 415,000 lbs., 100 cars at 263,000 lbs., train length 6,164 ft." A gain, there are issues w ith this

approach. These include:

· The TED S sim ulations of braking perform ance do not include the im pact forces betw een

cars or the interaction of the derailed cars w ith the rem ainder of cars in the train (the

"blockage force" in R eference 7). This blockage force has been show n to be a significant

factor in the deceleration of the train and in som e derailm ents is greater than the total

em ergency braking force of the cars behind the derailm ent point. N eglecting this effect

w ill significantly overestim ate the effectiveness ofE C P braking.

· The analyses of 100 car trains assum e that the derailm ents all initiate at the front of a


long train (not seen in actual derailm ent data). This scenario is also the case that w ill


produce the largest difference in the different braking system s since it w ill have the

longest propagation tim es (delay tim es) for the brake signal to reach each car. Thus the

assum ption w ill overstate the effectiveness that w ould be seen in real w orld derailm ent

conditions.
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E X E C U TIV E  S U M M A R Y

T he Pipeline and H azardous M aterials Safety A dm inistration (PH M SA ) has issued a N otice of

Proposed R ulem aking (N PR M ) titled "H azardous M aterials: Enhanced Tank C ar Standards and


O perational C ontrols for H i g h ~ H a z a r d  Flam m able Trains" (D ocket N o. PH M SA -2012-0082

(H M -251)], in w hich it has asked for com m ents by Septem ber 30,2014. O ne com ponent of the

proposed rulem aking (section V .E.b) addresses A lternative B rake Signal Propagation System s,

including Electronically-controlled Pneum atic (EC P) brake system s. In this section, the N PR M

describes sim ulations conducted by the Federal R ailroad A dm inistration (FR A ) and concludes

"that EC P brakes w ould reduce·accident severity by 36 percent com pared to conventional brakes

w ith end-of-train (EO T) devices, and by 18 percent com pared to locom otives w ith distributed

pow er (D P) or another EO T device." B ased on this conclusion, PH M SA  proposes several

requirem ents associated w ith EC P brake system s. The N PR M  requests com m ents on the

PH M SA  estim ates for reduced accident severity and to w hat extent sim ulation m odels other than

that used by FR A  validate these estim ates. This paper addresses this request for com m ent

The sim ulation results and analysis presented in the N P& \1 and supporting docum ents

indicate that the 36 percent reduction in accident severity estim ate is based on the reduction in

the kinetic energy of the tank cars trailing the point of derailm ent. A  m odeling and analysis

effort w as conducted by A ssociation of A m erican R ailroads (A A R ) and Transportation

Technology C enter, Inc. (TTC J) w ith independent review  by A pplied R esearch A ssociates, Inc.,

(A R A ) to verify the statem ents in the N PRl\1. This effort considered a num ber of factors that do

not appear to be considered in the analysis supporting the PH M SA  estim ate of reduced accident

severity, including m ost notably, the m agnitude of the force applied to the cars trailing the point

of derailm ent caused by the derailm ent blockage and the potential for a derailm ent to occur

anyw here w ithin the train. The effort included analysis of actual derailm ents to develop and

verify the m ethodology used and a param etric analysis to cover a broad range of operating

conditions, derailm ent locations w ithin the train, and braking system s.

The study estim ates that EC P brakes w ill reduce the energy dissipated in a derailm ent by

an average of 13.3 percent and w ill reduce the num ber of cars in a derailm ent by less than tw o

cars, on average, com pared to otherbraking system s. The conclusion ofthis effort is that the


PH M SA  estim ate that EC P brakes w ould reduce accident severity by 36 percent is overstated

and m isrepresents the potential benefit of im plem enting EC P brakes in reducing the severity of

accidents involving w hat PH M SA  is calling "high-hazard flam m able trains."
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1.0 IN TR O D U C TIO N  AN D  SU M M AR Y


T he Pipeline and H azardous M aterials Safety A dm inistration (PH M SA ) has issued a N otice of

Proposed R ulem aking (N PR M ) titled "H azardous M aterials: Enhanced Tank C ar Standards and

O perational C ontrols for H igh-H azard Flam m able Trains" [D ocket N o. PH M SA -2012-0082

(H M -251)], in w hich it has asked for com m ents by Septem ber 30, 2014. O ne com ponent of the


proposed rulem aking (section V .E.b) addresses A lternative B rake Signal Propagation System s,

including Electronically-C ontrolled Pneum atic (EC P) brake system s. In this section, the N PR M

describes sim ulations conducted by the Federal R ailroad A dm inistration (FR A ) and concludes

"that EC P brakes w ould reduce accident severity by 36 percent com pared to conventional brakes

w ith end-of-train (EO T) devices, and by 18 percent com pared to locom otives w ith distributed

pow er (D P) or another B O T device."

1 

B ased on this conclusion, PH M SA  proposes several

requirem ents associated w ith EC P brake system s. The N PR M  requests com m ents on the

PH M SA  estim ates for reduced accident severity and to w hat extent sim ulation m odels other than

that used by FR A  validate these estim ates. This paper addresses this request for com m ent.

The sim ulation results and analysis presented in the N PR M  and supporting docum ents

indicate that the 36 percent reduction in accident severity estim ate is based on the reduction in

the kinetic energy of the tank cars trailing the point of derailm ent The estim ated reduction in the

kinetic energy is based on a very lim ited set of sim ulations and looks only at derailm ents that

occur at the head end of a train. The N PR M  supporting docum entation states that, "given that

this is based on a lim ited sim ulation set, the results could be optim istic, and should be taken w ith

a grain of salt...it is anticipated that the percent im provem ent due to EC P w ould likely drop to


about 25% ..."

2 

There is no indication of how  the 25-percent estim ate w as derived, but the w ide

range of reported estim ates for potential reduced accident severity w ith EC P brakes suggests a


m ore com plete analysis w ith validation against actual events is necessary to understand the

actual potential benefit

B ased on this, a separate m odeling and analysis effort w as conducted by A ssociation of

A m erican R ailroads (A A R ) and Transportation Technology C enter, Inc., (TTC I) w ith

independent review  by A pplied R esearch A ssociates, Inc. (A R A ). This effort considered a


num ber of factors that do not appear to be considered in the analysis supporting the PH M SA

estim ate of reduced accident severity, including:

· The m agnitude of the force applied to the cars trailing the point of derailm ent. There is a


considerable am ount of force that w orks to decelerate the m ass of the cars trailing the

point of deraihnent due to the blockage resulting from  the derailm ent itself: w hich

significantly lim its the potential contribution from  any braking system .

1 

Federal Register. Pipeline and H azardous M aterials Safety A dm inistration (PH M SA ) N otice of Proposed


Rulem aking (N PRM ), section V .E.b, item  (3), page 45051, D epartm ent of Transportation, Federal R egisterN oL 79,


N o. 148, Friday, A ugust 1, 2014/Proposed Rules.


2 

"O bjective Evaluation of Risk Reduction from  Tank Car D esign & O perations Im provem ents," Section 5, page 13,


subm itted by Shanna & A ssociates to Federal Railroad A dm inistration July 2014.
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· T he potential for a derailm ent to occur anyw here w ithin the train. The m axim um

potential benefit of a given braking system  is w hen the derailm ent occurs at the head end


of the train; therefore, to accurately assess the potential benefit of altem ate braking

system s, derailm ents that occur at various points in the train m ust be considered.

· T he variability in the response of a train to various types of dem ilm ents. There is a w ide

variety of types of derailm ents and derailm ent causes and w hile certain types of

derailm ents w ill result in a pile up of cars at the point of derailm ent, others w ill have far

less dram atic results. The effect of an altem ate braking system  in these other derailm ents

is m ore difficult to quantity, but should be recognized in an assessm ent of the potential

reduction in accident severity.

The A A R !IT C I study m ade use of the Train O perations and Energy Sim ulator (TO ES T M )

m odel that has been in use for nearly 30 years, has been validated m any tim es over, and is


considered an industry standard for train dynam ics m odeling.

3


.4,S T he study investigated several

of the derailm ents cited in the N PR M , as w ell as other sim ilar types of derailm ents, to develop

and validate a m ethodology for estim ating the potential reduction in accident severity. The

m ethodology uses output from  TO ES to m odel the contribution of the braking system . T he

additional force acting to decelerate the train from  the derailm ent blockage w as then added to the

TO ES result to estim ate the total energy dissipated in the derailm ent and num ber of cars reaching

the point of derailm ent. Event recorder data from  rem ote D P locom otives involved in


derailm ents (such as the A liceville, derailm ent cited in the N PR M ) provided accurate rear-

of-train speed profiles to determ ine the m agnitude of the blockage force. The speed profiles and

stopping distances m odeled com pare w ell to the data from  these actual derailm ents.

W ith the derailm ent blockage coH ision force included in the analysis, sim ulations of the

derailm ents w ere conducted w ith EC P brakes as w ell as conventional braking system s. For the

exam ple of the A liceville, A L, derailm ent, EC P brakes w ould have reduced the energy in the

derailm ent by 12 percent com pared to the conventional braking w ith D P that w as actually in

place. T he num ber of cars reaching the point of derailm ent w ould have been reduced by 1.5


cars.

3 

K lauser, Peter, D avid M attoon, Som  P. Singh, and 0. A hm ad. A ugust 1986. "T he Train Energy and O perations

Sim ulator (TO ES): A  N ew  A pproach to Train A ction Sim ulation," A A R  R eport N o. W P-124, A ssociation of

A m erican R ailroads, W ashington, D .C .

4 
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B ased on the m ethodology developed, an analysis of 420 sim ulations w as conducted that

covered a variety of param eters, including:

· Train speed at derailm ent speeds of 30, 35, 40, 45, and 50 m ph w ere included.

· Point of derailm ent w ithin the train-derailm ents occurring at the head-end, 1/4-w ay

through the train, 112-w ay through the train, and 3/4-w ay through the train w ere

included.

· Track grade-grades of 1%  uphill, 1%  dow nhill, and flat (0% ) w ere included.

· B rake system  conventional (head-end), conventional w ith end-of-train device (ETD ),

rear-end D P, m id-trainD P w ith ETD , D P at 2/3 w ith ETD , EC P, and EC P w ith rear-

end w ired D P w ere included.

T he result of the m odeling and analysis effort can be seen in Table 1, w hich show s the


average percent reduction in energy dissipated by the derailm ent and the average reduction in


num ber of cars entering the derailm ent for EC P brakes as com pared to other braking system s.

Table 1. A verage P ercent R eduction in E nergy D issipated in D erailm ent and

N um ber o f C ars R eaching P oint o f D erailm ent

P erform ance of EC P B rake

S ystem  C om pared To:

M id-train DP


D P at 2/3 

A verage P ercent R eduction

in E nergy D issipated in

D erailm ent

10.8%

A verage R eduction in

N um ber of C ars R eaching

P oint o f D erailm ent

1.6


1.3


1.5


1.2

A s Table 1 indicates, the study estim ates that EC P brakes w ill reduce the num ber of cars

in a derailm ent by less than tw o cars, on average, com pared to other braking system s. This

analysis investigates only derailm ents that result in a significant blockage at the point of

derailm ent, and is therefore likely an overestim ate of the overall potential benefit, considering

other types of derailm ents. The conclusion of this effort is that the PH M SA  estim ate that EC P

brakes w ould reduce accident severity by 36 percent is overstated and m isrepresents the potential

benefit of im plem enting EC P brakes in reducing the severity of accidents involving h i g h ~  hazard

flam m able trains.
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2.0 A N A LY S IS  O F A C TU A L D ER AILM EN TS AN D  V A LID A TIO N  O F


M E TH O D O LO G Y

The objective of the analysis of actual derailm ents w as tw ofold:

1. Estim ate and account for the derailm ent blockage force and validate against actual

derailm ent data.

2. Investigate the potential benefits of alternative braking system s using actual

derailm ent data.


A s discussed previously, the estim ation and validation of the derailm ent blockage force

w as perform ed by m atching the sim ulated speed profile of the rear of the train to event recorder

data from  actual derailm ents. O ne of the derailm ents cited in the N PR M , the A liceville, A L,

derailm ent, had rem ote D P unit event recorder data readily available. This derailm ent occurred

near the head end of the train (first car). To provide further validation, tw o other derailm ents

that resulted in a significant derailm ent blockage, but occurred elsew here w ithin the train, w ere

analyzed:

· B rainerd, M N ; 7/10/2011; 27 m ph; Loaded unit coal train, 121loads/O  em pties, 20 cars

derailed (car num bers 66-85)

· W agner, M T; 2113/2013; 37 m ph; Loaded unit grain train, 104loads/O  em pties, 10 cars

derailed (car num bers 88-97)

Event recorder data from  the rem ote D P locom otive in the A liceville, A L, derailm ent

show s the train w as traveling 39 m ph at the tim e the em ergency brake application w as initiated

and the rear end of the train stopped in 36 seconds. The TO ES sim ulation w as run w ith an

em ergency brake application occurring at the head end of the train follow ed im m ediately by an

em ergency brake application from  the rear end of the train after being com m unicated to the

rem ote D P locom otive via the D P radio link. The result of this sim ulation show ed the rear end

of the train com ing to a stop in 57 seconds. Follow ing the approach described previously, a


derailm ent blockage force of 500,000 pounds w as added to the result of the TO ES sim ulation,

and the com puted tim e for the rear end to com e to a stop w as 36 seconds, m atching the event

recorder data. Figure 1 show s the speed versus tim e profile for each of these cases.
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A s Figure 1 show s, the addition of the derailm ent blockage force results in a very good

speed m atch betw een the sim ulated and actual data.


The B rainerd, 1\.-1N, derailm ent occurred m ore tow ards the center of the train and event

recorder data show ed the train traveling at 27 m ph at the tim e the em ergency w as initiated at the

rear end of the train. The train cam e to a stop in 22 seconds. B ecause the derailm ent occurred

near the m iddle of the train, the sim ulation w as run w ith a trainline em ergency applied at the first

car that derailed, w hich then propagated tow ards the rear end of the train. O nly the cars trailing

the point of derailm ent w ere included in the sim ulation. The result of the sim ulation show ed the

trailing cars of the train com ing to a stop in 41 seconds. W ith the derailm ent blockage force

added, the com puted tim e for the train to com e to a stop w as adjusted to 22 seconds, m atching

the event recorder data. In this case, a 550,000-pound derailm ent blockage force w as applied to


m atch the stopping tim e from  the event recorder data. Figure 2 show s the speed versus tim e

profile from  the event recorder data, the sim ulation w ith em ergency braking only, and the

sinm lation w ith the derailm ent blockage force considered for the B rainerd, M N , derailm ent.
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T he W agner, M T, derailm ent occurred near the end of the train. The event recorder data

show ed that the rear end of the train cam e to a stop in 11 seconds from  an initial speed of 37


m ph. In this case, because the derailm ent occurred tow ard the end of the train, the m ass of the

train trailing the point of derailm ent w as m uch sm aller than in the previous tw o cases, so the

effect of the derailm ent blockage force on the deceleration of the rear end of the train w as m uch

greater, relative to the brake force. A gain, a trainline em ergency w as initiated w ithin the TO ES

sim ulation at the first car derailed, and the cars trailing the point of derailm ent w ere sim ulated.

T he sim ulated stopping tim e w ith the em ergency brake application only w as 49 seconds. A 


derailm ent blockage force of 650,000 pounds w as added to align the stopping tim e w ith the event

recorder data. Figure 3 show s the speed versus tim e profile from  the event recorder data, the

sim ulation w ith em ergency braking only, and the sim ulation w ith the derailm ent blockage force

considered for the W agner, M T, derailm ent.
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B ased on the analysis of these three derailm ents, it is clear that a significant am ount of

the energy dissipated in decelerating the portion of the train trailing the point of derailm ent is due

to the force applied from  the derailm ent blockage. From  these cases, it can be seen that this


force can vary, based on the particular accident in question, from  500,000 to 650,000 pounds.

B efore proceeding w ith applying this force to the analysis of other derailm ents for w hich rem ote

D P event recorder data w as not available, a sensitivity analysis w as conducted to verify the

im pact of changing the derailm ent blockage force on the results of the analysis on alternative

braking system s.

For the sensitivity study, the A liceville, A L, derailm ent w as considered. The sim ulation

of the actual event, using D P located at the rear end of the train, w as repeated once using

conventional (head-end only) pow er, and again using EC P brakes. The previously determ ined

derailm ent blockage force of 500,000 pounds w as applied to each of these sim ulations, and the

difference in energy dissipated in the derailm ent and num ber of cars reaching the point of

derailm ent w as determ ined. The derailm ent blockage force w as then m odified to 400,000

pounds and 600,000 pounds(+/-20 percent) and the results recom puted to determ ine the

sensitivity of the resulting analysis to this change. Table 2 show s the result of this analysis.
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Table 2. C om parison of R esults w ith V arying D erailm ent B lockage Force A ssum ptions

P ercent 

N um ber of 

R eduction in

B lockage

E nergy
 

R eduction in 

C ars 

N um ber of C ars

Force 

B rake S ystem

D issipated
 in 

E nergy

R eaching 

R eaching P oint

(lbs.)

D erailm ent


D issipated in

P oint
 of 

of D erailm ent

(ft-lb) 

D erailm ent

D erailm ent 

w ith ECP


w ith EC P


1


C onventional 18% 


21.7 

2.8


{H ead-end)


400,000 

R ear-end D P 

12%  

20.5 

1.6


EC P 

N/A 

18.9 

N/A


18% 


500,000

154k

136k 

N/A


151k 

17% 


600,000 

142k 11%  

17.4 

1.3


126k 

N/A 16.1 

N/A


A s Table 2 show s, changing the derailm ent blockage force had a noticeable cfiect on the

m agnitude of the energy dissipated in the derailm ent and the num ber of cars reaching the point of

derailm ent. H ow ever, w hen the relative percent difference betw een the energy dissipated and

num ber of cars reaching the point of derailm ent w ere considered, only a m odest change is


observed. Therefore, a conservative estim ate of 500,000 pounds for the derailm ent blockage w as

assum ed, w hich is a reasonable assum ption for the analysis of the benefit of EC P brakes, relative

to the other braking system s.

H aving developed an estim ate for the derailm ent blockage force in these types of

derailm ents and validated it against actual event recorder data, an analysis w as conducted to


identify the potential benefits of alternative braking system s for som e of the actual tank car

derailm ents cited in the N PR M . Specifically, the follow ing derailm ents w ere analyzed:

· A liceville, A L; 1117/2013; 39 m ph; 90 loads/0 em pties, 26 cars derailed

(car num bers 1-26)

· C herry V alley, IL; 6/19/2009; 78 loads/36em pties, 19 cars derailed

(car num bers 57-75)

· V andergrift, PA ; 2113/2014; 112 loads/7 em pties, 21 cars derailed

(car num bers 67-87)
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For each derailm ent, three sim ulations w ere perfonned:

1. C onventional braking-pneum atic brake signal propagating from  the point of

derailm ent only

2. D P w ith rem ote unit at the rear of the train --pneum atic brake signal propagating

initially from  the point of derailm ent only, but also from  the rear end after the signal

reaches the locom otive at the head end

3. EC P electronic brake signal applying to all vehicles sim ultaneously

T he deceleration resulting from  the 500,000-pound derailm ent blockage force w as then


added to the results of each sim ulation to detennine the deceleration of the train in each case, per

the previously established approach. The distance traveled during each tim e step w as used to


detennine the num ber of cars that reached the point of derailm ent during that tim e step, and these

w ere sum m ed to detennine the total num ber of cars that reached the point of derailm ent. T he

energy dissipated in the derailm ent at each tim e step w as then detennined using the m ass of the

cars that reached the point of derailm ent during that tim e step and the velocity of the train at that

tim e step, using the fonnula E = 1f2m V

2


. The total energy dissipated in the derailm ent w as

then detennined by S111Illning the energy dissipated in each tim e step over the tim e of the stop.

The results of these calculations relative to EC P for each of the derailm ents are provided in Table

3.


Table 3. P ercent R eduction in E nergy D issipated in D erailm ent and N um ber of C ars R eaching

P oint of D erailm ent for A ctual D erailm ents Investigated

D erailm ent B rake S ystem

P ercent R eduction in

E nergy D issipated in 

D erailm ent w ith EC P


R eduction in N um ber

of C ars R eaching P oint

of D erailm ent w ith E C P

1.0


1.0


The results show n in Table 3 indicate that, w ith the derailm ent blockage force accounted

for, the reduction in energy dissipated in the derailm ent is far less than the 36 percent estim ated

in th.e N PR M . A dditionally, the reduction in num ber of cars reaching the point of derailm ent

w hen com pared to D P w as less than tw o cars in each case.


In the case of the V andergrift, PA ,  accident, the derailm ent did not result in a large

blockage and a com pact pile of cars, as in the other tw o derailm ents. R ather, the m ajority of cars

cam e to rest m ore or less in line, w ith m any rolled onto their sides dow n a shallow  em bankm ent

on the side of the track. This suggests the cars w ere dragged along as the train cam e to a stop,
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rather than running into each other w ith each car rapidly decelerating as it reached the point of

derailm ent. O nly four of the 21 cars that derailed w ere leaking product. The reduction in energy

w ith alternative braking system s is m uch m ore difficult to quantify in derailm ents such as this.


A lthough it seem s reasonable to assum e that the train m ay have com e to a stop in less tim e w ith

EC P brakes, it is im possible to predict w hether this w ould have prevented any of the derailed

cars from  leaking product. It is im portant to note that w hen looking at the potential benefit of

E C P brakes in reducing accident severity, there are certain types of derailm ents, such as the


V andergrift, PA , accident, w here the benefit cannot be properly quantified. It should be


recognized, therefore, that any benefit estim ated from  a m odeling approach such as that


described in this study cannot be universally applied to all potential derailm ents, and m ay be an

overstatem ent of the overall benefit.

3.0 P A R A M E TR IC  S IM U LA TIO N S  A N D  A N A LY S IS

A lthough analysis of actual derailm ents provides a good basis for understanding the potential

benefits of the various braking system s, it is lim ited in the extent it can be applied m ore generally

to derailm ents under other operational conditions. To provide a m ore com prehensive

understanding, a param etric analysis covering a num ber of key dim ensions w as conducted. A 


test m atrix w as developed w ith support from  an industry technical advisory group. The

follow ing param eters w ere included in the study:


· Train speed at derailm ent-speeds of 30, 35, 40, 45, and 50 m ph

· Point of derailm ent w ithin the train- derailm ents occurring at the head-end, 114-w ay


through the train, 1/2-w ay through the train, and 3/4-w ay through the train

· Track grade-grades of 1%  uphill, 1%  dow nllill, and flat (0% )

· B rake system -conventional (head-end), conventional w ith end-of-train device (ETD ),

rear-end D P, m id-train D P w ith ETD , D P at 2/3 w ith ETD , EC P, and EC P w ith rear-end

w iredD P

A lthough the range of values for the param eters selected does not cover the entire

potential range of operating conditions, by selecting a range of reasonable values for each of the

param eters, an understanding of the effect each has on the potential benefit of EC P brakes

relative to the other braking system s can be developed. There are 420 com binations of the

param eters listed. A  TO ES sim ulation w as run for each com bination of param eters in w hich an

em ergency brake application w as initiated at the specified point of derailm ent w ithin the train.


The follow ing assum ptions w ere used in the TO ES m odel:


· C ar brake ratio: 10% 


· Locom otive brake ratio: 29%

· W eight of cars: 263,000 pounds

· W eight of locom otives: 415,000 pounds

· Length of cars: 59 feet

· Length of locom otives: 73 feet

· B rake pipe pressure: 90 psi
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· Em ergency brake cylinderpressure: 77 psi

· R em ote D P locom otive em ergency brake cylinder pressure: 45 psi

· N um ber of cars: 100

· N um ber of locom otives: 3 (2 lead and 1 rem ote for D P cases)

In m ost cases, the assum ptions w ere m atched to those listed in the report on the analysis

referenced in the N PR M ? Som e of the assum ptions w ere not listed in that report, and in these

cases, reasonable assum ptions w ere developed w ith the support of the railroad technical advisory

group.

U sing the sam e m ethodology developed and validated in the analysis of individual

derailm ents in the frrst part of the study, the deceleration due to a derailm ent blockage force of

500,000 pounds w as added to the resulting deceleration resulting from  the TO ES sim ulation for

each case. From  this data, the energy dissipated in the derailm ent and the num ber of cars

reaching the point of derailm ent w as determ ined. Finally, the reduction in energy dissipated in


the derailm ent and num ber of cars reaching the point of derailm ent w ith EC P com pared to each

of the other braking system s w as determ ined. Table 4 presents the average of these results tor all

sim ulations perform ed.

Table 4. A verage P ercent R eduction in E nergy D issipated in D erailm ent and N um ber of C ars

R eaching P oint o f D erailm ent

P erform ance of EC P B rake

S ystem  C om pared To:

A verage P ercent R eduction

in E nergy D issipated in

D erailm ent

13.3% 


C onventional B rakes w ith 11.6% 


R ear-end DP 12.8% 


M id-train DP 10.5% 


A verage R eduction in

N um ber of C ars R eaching

P oint of D erailm ent

1.3


1.2


1.2


Table 4 indicates that the average percent reduction in energy dissipated in the derailm ent

w ith EC P brakes is betw een 10.5 percent and 13.3 percent, w hich is far less than that estim ated

by the analysis referenced in the N PR M . A dditionally, the average reduction in num ber of cars

reaching the point of derailm ent is less than tw o cars.

· The m axim um  percent reduction in energy dissipated in the derailm ent w ith EC P w as

25.3%  for the 30 m ph, 1%  dow nhill grade, derailm ent at the head of the train,

conventional (head end only) case.

· T he m axim um  reduction in num ber of cars reaching the point of derailm ent w ith EC P


w as 4.1 cars for the 50 m ph, I%  dow nhill grade, derailm ent at the head of the train,


conventional (head end only) case.
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· The m inim um  percent reduction in energy dissipated in the derailm ent w ith EC P w as

4.9%  for the 50 m ph, 1%  uphill grade, derailm ent at % -w ay through the train, D P at 2/3-

w ay through the train case.

· The m inim um  reduction in num ber of cars reaching the point of derailm ent w ith EC P w as

0.3 cars for the 30 m ph, 1%  uphill grade, derailm ent at % -w ay through the train, D P at


2/3-w ay through the train case.


Figure 4 show s the average percent reduction in energy dissipated in the derailm ent w ith

EC P for each of the other brake system s, as a function of w here in the train the derailm ent

occurs.
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Figure 4. A verage P ercent R eduction in E nergy D issipated in the D erailm ent for ECP C om pared to

O ther B raking S ystem s as a Function of D erailm ent Location w ithin the Train

Figure 4 show s that the benefit of EC P relative to the other brake system s varies

dram atically w ith w here in the train the derailm ent occurs. In particular, the benefit ofE C P

relative to conventional (head end only) brakes is far better the closer to the head end of the train

the derailm ent occurs. This illustrates the im portance of considering derailm ents at various

locations w ithin the train in an analysis of the relative benefits of various brake system s.
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4.0 C O N C LU SIO N S


T he objective of the analysis presented in this report w as to evaluate the validity of the estim ate

of the benefit of EC P brakes cited in the NPR..t\1 term s of reduction in energy dissipated in a


tank car derailm ent relative to other system s. The independent m odeling and analysis

conducted show s that the N PR M  estim ate that EC P brakes provide a 36 percent reduction in

energy dissipated in a derailm ent is clearly overstated. The m axim um  reduction in energy

dissipated w ith EC P com pared to conventional brakes w as found to be 25.3 percent and the

average percent reduction in energy dissipated w ith EC P com pared to conventional brakes w as


found to be 13.3 percent.

The lim ited analysis referenced by the N PR M  failed to consider the effect of the force

applied to the cars trailing the point of derailm ent from  the derailm ent itself T he analysis

presented here show s that tlus blockage force has a considerable effect on the deceleration of the

cars trailing the point of derailm ent, lim iting the potential of the braking system  to provide a


significant benefit. The com parison of the m odeling and post-accident analysis against rem ote

D P units from  the trailing end provides a com pelling validation of this effect

A dditionally, the analysis cited in the N PR M  considers only derailm ents w hich occur at

the head end of the train. The param etric analysis dem onstrates that considering only head-end

derailm ents overstates the potential benefits ofE C P, as the benefit over conventional brakes is


greatest w hen the derailm ent occurs at the head end.

It is im portant to note that the severity of any deraihnent depends on m any factors, and

not necessarily the rate of energy dissipation in braking. The analysis referenced by the N PR M

and the analysis presented here apply only to derailm ents w here a significant blockage force is


developed by the derailm ent, resulting in dram atic deceleration of cars into a com pact pile. In

these types of pile-up derailm ents, there is a very high probability of puncture, product release

and fire. T he probability of a pile-up type of derailm ent is largely unrelated to the braking

system  em ployed. The energy dissipated into the pile of cars is a m uch greater factor than the


energy dissipated by the braking system . O ther derailm ent scenarios, such as the V andergrift,

PA , incident, do not result in thls pile of cars. In these cases, w hile EC P brakes w ill help to


dissipate the energy in the train faster, the severity of the accident in term s of probability of

puncture or product release is related m ore to other random  factors than to energy dissipation

alone.

B ased on the results of the m odeling and analysis presented here, the PH M SA  estim ate

that EC P brakes w ould reduce accident severity by 36 percent is overstated and m isrepresents the


potential benefit of im plem enting EC P brakes in reducing the severity of accidents involving

high-hazard flam m able trains.
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A ttachm ent C 
Attachment C 



Scenario #1: PH M SA /FRA  R egulatory Im pact A nalysis July 2014:

=C ited in Text

Exhibit lA  Tank C ar C ost E stim ates in the RIA


Increm ental C osh o f O ption 1 Tank C ars


R etrofit C osts 

Di.'!:r.ount R ate: 

7% 


$5,000 

$5,000 

$34,433 

$25,333 

$0 $33,844 

$0


A ddit Fuel & M alnt C osts: 

$256 

$256 

$1,019 

$0 

$641 

$0

Total

O ptionl 

Cost of 

C ost of

Total 

R etrofitted N um ber o f C ars 

R etrofitted Car Costs


Increm ental

O ption 1 

N ew cers 

O ption 1 

O ption 1


C ost of 

Jacketed 

U njacketed Jacketed 

Jacketed 

U njacketec' 

Jacket 

A dded

O pt[on 1


N ew  C an; 

to R eplace 

N ew  C ars 

N ew  C ars 

O ption 1 

U njacketed D O T111s 

D O T 1lls 

CPC 1232< C PC -1232s 

U njacketed D O T llls 

DO T111s 

C PC -l232s C PC -1232s

Total 

Fuol &


Tank

for N ew  

R etired or 

for N ew  

for R ep!. 

N ew  Cars


for U se 

for 

for fo r U se 

for forU s.e

for 

for for U se 

for 

R etrofit

M alnt.

Car


D em and 

T ransfer 

($M illions) ($M illions) ($M illions)

In U .S.


Trahsfer 

Transfer 

in U.S. 

Transfer 

ih u.s.


Transfer T ransfer 

ln U.S. 

Trc.tnsfer


C osts 

C osts 

Costs


N PV -7%  

$187.0

$31.8 $218.8 

$1,319.5 

$1726 

$0.0 

$652.6

so.o $2,154.6 

$642.1 

$2,874.5

Sum  

43,588 

7,787 

$217.9

$38.9

$256.9 43,805 

7,787 

5,600 

22,380 

9,850 

51,508.3 

$197.3 

$0.0 

$757.4 

$0.0 

$2,463.0 

$1,305.8 

$4,025.7

RIA 

7,787 

$217.9 

$33.9 

7,787 

5,600 

22,380

9,850 

$2,538.7 

$1,520.0 

$4,315.6

2015 

20,300 

$101.5 

$0,0 

$101.5

$5.2

$106.7

2016 

5,822

2,596

$29,1

sao $42.1 14,602 

2,596 

1,867 

7,460 

3,283 

$502.8 

$65.8 

$0.0 

$252.5 

$0.0 

$821,0 

$27.0 

5890,1 

2017 

5,822 

2,596 

$29.1 

$13.0 

$42.1 

14,602 

2,596 

1,867 7,460 

3,283 

$502.8 

$65.8 

$0.0 

$252.5 

$0.0 

$821.0 

$4!1.8 

$911.9 

2018 

5,822 

2,595 

$29,1 

$13.0 $42.1 

14,602 

2,596 

1,867 

7,450 

3,283 

$502.8 

$65.8 

$0.0 

$252.5 

$0,0

$321.0 

$70,6

2019 

5

1

822 

$29.1 

$0.0 

$29.1

$72.1 

$101.2

2020

$72.1 

$72.1

2021

$72.1 

$72.1

2022

$72.1 

$72.1


2023

$72.1 $72.1

2024

$72.1 

$72.1

2025

$71.1 

$72.1

2026

$72.1 

$72.1

2027

$72.1 

$72.1

2028

$72.1 

S72.1

2029

$72.1 

$72.1

2030

$72.1 

$72.1

2031

$72.1 

$72,1

2032

$72.1 

$72.1

2033

$71.1 

$72.1

2034

$72.1 

$72.1

Source: 

p.94 

p. 94 

94 p. 94 

p.91 

p. 92 

p. 92 p. 92 

p. 93 

p,94 

p94 p, 91 

RIA pages

p.90 

p.90 

p.82 

p. 82


p.90 

p.90 

p. 91 p.90 

p. 91 

p, 94

p. 93 

p.93 

p. 84 p, 81

p, 89

p. 85 

p.89

p, 89



Scenario #1: PH M SN FRA  R egulatory Im pact A nalysis July 2014: 

=Cited in Text

ECP A dditional C osts:

Exhibit lEI O ther C ost Estim ates in the RIA


ECP C ast per Loco Trainers &  Supervisors: 

Englne.ers 

CondU(;tors 

C arm en


Sp·ed R estrictions In HTUAs O nly:


$19.000 

Trainers: 

$68,499 

#Em pl. 4,Sil0 4,500


Train D elay Hr. C ost: $500

Locos w j ECP: 

Per Supv.: $7,090 

Co>i/H r 

'S4a'i1 

.· ;;S4!l.!l1 

Doys/Vear:
 364

900 

#Supv.: 200 

H rs/Em pl 

so 

16

% of Total Loco Fleet 

forEngr 

$733,920

3.71%  

forC ond. $146,784

Total

Locom otive 

Training C osts($ M illions) 

N on-C ar Total 

Hours of D elay 

Total

C osts 

Total 

ECP ECP 

D elay C ost Costs


($M illions) Supervisors 

Engineers Conductors carm en 

Training 

C osts Costs


per Day ($M illion·) 

($M illions)


RIA 

$500.2 

RIA $22.9 

$3,162.7

NPV -7%  $66.4 

$1.3 $16.8 

$3.4 

$0.0 

$22.4 

$88.8

$490,7 N PV -7%  

$22.9 $2,986.3

Sum  

$71.1 $1.4 

$18.0 $3.6 

$ 0 0 $24.0 

$95.1 

$580.1 Sum  

141 $25.6 

$4,146.4

RIA $71.1 $14 $18.4 

$3.7 

$0.0 

$24.0 $95.1 

RIA 

$25.6 

$4,436.3

2015 

$71.1 

$1.4 

$18.0 

$3.6 $0.0 

$24.0 $95.1 

$155.95 

2015 74 

$13.53 

$215.3

2016 

$135.56 

2016 

37 s6.5s 

$896.8

2017 

$135.56 

2017 30 $5.41 

$917.3

201!1 

$135.56 

2018 

$933.7

2019 

$17.47 2019 

$101.2

2020 

$0.00 

2020 

$72.1

2021 

$0.00 

2021 

$72.1

2022 

$0.00 

2022 

$72.1

2023 

$0.00 

2023 

$72.1

2024 

$0.00 

2024 

$72.1

2025 

$0.00 

2025 

$72.1

2026 

$0.00 

2026 

$72.1

2027 

$0.00 

2027 

$72.1


2028 

$0.00 

2028 

$72.1

2029 

$0.00 

2029 

$72.1

2030 

$0.00 

2030 

$72.1

2031 

$0.00 

2031 

$72.1

2032 

$0.00 

2032 

$72.1


2033 

$0.00 

2033 

$72.1

2034 

$0.00 

2034 

$72.1

Source: 

p,154 p.155 p.155 

p.157 

p.157 

p.157 

pp.142- p.l44 

p.l45 p. 188

!\!A pages 

p.l56 

p, 156 p.156 

p.169 

146

p, 157 p.157 p.157 

p. 157

p.160



Scenario#2: O ption 1 car w ith C orrections V ersus a R egulation-M andated O ption 3 CPC-1232 Tank car

Increm ental C osts of O ption 1 Tank Car.;


A ddit Fuel & M aint C osts:


N PV -7%

Sum 


2015

2016

2011

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

O ption 1 

N ew  car.; 

for N ew  

D em and 

43,588 

20,300

5,822

5,822

5,822

5,822

O ption 1 

N ew  cars 

to R eplace 

R etired or 

Transfer 

23,237 

0


. . 


7,787

$9,665

$256

C ost of 

O ption 1 

N ew  cars 

for N ew  

C ost of Total


O ption 1 C ost of

N ew  cars O ption 1


for Rep!. 

N ew  cars


($M illions) ($M illions) ($M illions)


$361.5

$421.3

$196.2

$56.3

$56.3

$56.3

$56.3

$179.3

$224.6

$0.0

$0.0

$149.3

$75.3

$0.0

$540.8

$645.9

$196.2

$56.3

$205.6

$131.5

$56.3

Exhibit 2A AAR Increm ental Tank Car Cost Estim ates


R etrofit C osts


$37,098 $25,333

$1,019

$0 $36,509

$0 $641

$0


$0

R etrofitted N um ber of Cars


Jacketed U njacketed Jacketed

U njacketed D O T llls 

DO T ills CPC-12325 CPC-1232s 

for U se for 

for for U se for 

in U.S. Transfer Transfer in U.S. 

Transfer

43,805 7,787 5,600 22,380 

9,850

14,602 7,460

14,602 5,600 7,460 9,850

14,602 7,787 7,460

D iscount R ate: 

7% 


R etrofitted car C osts


U njacketed D O T llls 

for U se


in u.s.


$1.421.6

$1,625.1 

$541.7

$541.7

$541.7

for 

Trnnsfer 

$161.0

$197.3

$0.0

$0.0

$197.3

Jacketed 

D O T llls 

for

Transfer

$0.0

$0.0

$0.0

$0.0

$0.0

U njacketed 

Jacket

CPC-1232s CPC-1232s Tote!


for U se

in U.S.


$714.8

$817.1

$272.4

$272.4

$272.4

for R etrofit

Transfer 

C osts


$0.0 $2,297.4

$0.0 $2,639.4

$0.0 $814.0

$0.0 $814.0

$0.0 $1,011.3

Total


Increm ental


A dded O ption 1


Fuel&  Tank

M aint. Car


C osts C osts


$675.2 $3,363.0

$1,375.0 $4,660.3

$5.2 

$201.4

$26.3 $896.7

$51.5 $1,071.1

$74.6 $1,217.4

$76.1 $132.4

$76.1 $76.1

$75.1 $76.1

$76.1 

$76.1

$75.1 $76.1

$76.1 $76.1

$76.1 

$75.1

$76.1 $76.1

$76.1 $76.1

$76.1 $76.1

$76.1 $76.1

$76.1 

$76.1

$76.1 

$76.1

$76.1 $75.1

$76.1 $75.1

$76.1 $76.1



Scenario #2: O ption 1 Car w ith C orrections V ersus a R egulation-M andated O ption 3 CPC-1232 Tank Car


ECP A dditional C o;ts: 

Exhibit 28 AAR O ther C ost Estim ates

ECP C ost per Loco:


$88,300


Locos w/ ECP:


.20,000


%  ofT otalloco Fleet: 

82.47%

Locom otive


C osts

Trainers & Supervisors:

Trainers: $68,499

Per Supv.: $7,090

#Supv.: 200

for Engr


for Con d. 

$733,920

$146,784 for C arm en


$733,920

Training C osts ($ M illions)


($M illions) Supervisors Engineers C onductors C arm en

N PV -7%  

$1,650.5

sum  $1,766.0

2015 

$1,766.0

1016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

$1.3

$1.4

$1.4

$148.3

$158.7

$158.7

$38.1

$40.8

$40.8

$34.3

$36.7

$36.7 

#Em  pl.


C ost/H r

H rs/Em pl


Total


Training


$223.7

$239.3

$239.34 

Engm eers


21,14!

$73.10

so


Total


N on-ou

ECP


C osts

$1,874.2

$2,005.3

$2,005.3

C onductors

41,015

$62.16

16

Total


ECP


C osts


$2,469.2

$2,723.8

$2,123.06

$144.07

$233.66

$189.23

$33.76

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

C arm en


9,849

$46.60


80

N PV -7%

Sum 


1015

2016

2017

1018

2019

2020

2021

2022

1023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

Speed R estrictions In H TU As O nly


Tr·in D elay Hr. Cost: $500

D ays/Y ear: 364

H ours of D elay 

Total

Delay


C ost 

C osts


per03y 

($M illions) 

($M illions)


$22.9 $5,260.0

141 $25.6 

$6,691.3

74 

$13.53 $2,220.3

37 

$6.65 

$903.3

30 $5.41 

$1,076.5

$1,217.4

$132.4

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1

$76.1



D ifference: Scenario #2 M inus Scenario #1 RIA


Increm ental C osts of O ption 1 Tank Cars


$4,665 $4,665

A ddit Fuel &  M aint C osts: 

$0 $0

O ption 1 C ost of C ost of Total

O ption 1 N ew  Cars O ption 1 O ption 1 C ost of

N ew  C ars 

to R eplace 

N ew  C ars 

N ew  C ars 

O ption 1


tor N ew  R etired or for N ew  for Repl. N ew  C ars


D em and Transfer ($M illions) {$M illions) ($M illions]


N P V -7%  $174.5 

$147.5 $322.0

Sum  0 15,450 

$203.3 

$185.7 

$389.0


2015 0 

$94.7 

$0.0 

$94,7

2016 0 -2,596 $27.2 -$13.0 $14.2

2017 0 

12,854 $27.2 

$136.3 $163.5

2018 0 5,191 $27.2 $62.3 $89.4

2019 0 $27.2 

$0.0 $27.2

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

Exhibit 3A D ifference B etw een RIA and AAR Tank car Cost Estim ates


R etrofit C osts

$2,665

$0

$0 $0

$0

$2,665

$0

$0


$0

R etrofitted N um ber of Cars


Jacketed U njacketed Jacketed

U njacketed D O T111s 

D O T111s 

CPC-1232s CPC-1232s


for U se for for for U se for

in U.S. 

Transfer Transfer 

in u.s. Transfer

43,805 7,787 5,600 22,380 9,850

0 0 0 

0 0


0 -2,596 -1,867 

0 

-3,283

0 -2,596 3,733 

0 

6,567

0 

5,191 -1,867 0 -3,283

0 

0 0 0 

0


D iscount R ate: 7% 


R etrofitted C ar C osts

Jacketed 

U njacketed Jacket

U njar.keted D O T111s D O T111s CPC-1232s CPC-1232s


for U se 

for 

for for U se for

in U.S. 

Transfer Transfer in U.S. Transfer

$95.4 

-$10.8 

$0.0 

$48.8 $0.0

$116.7 $0.0 

$0.0 

$59.6 $0.0

$0.0 

$0.0 

$0.0 $0.0 

$0.0

$38.9 -$65.8 $0.0 $19.9 $0.0

$38.9 

-$65.8 

$0.0 

$19.9 $0.0

$38.9 $131.5 

$0.0 

$19.9 $0.0

$0.0 $0.0 $0.0 $0.0 $0.0

Total

Increm ental

A dded 

O ption 1


Total Fuel & Tank

R etrofit M aint. Car


C osts C osts C osts

$133.4 $33.1 $488.5

$176.4 $69.2 $634.6

$0.0 $0.0 

$94.7

-$7.0 

-$0.7 $6.6

-$1.0 $2.6 $159.2

$190.3 

$4.0 $283.7

$0,0 

$4.0 $31.1

$4.0 

$4.0

$4.0 $4.0

$4.0 $4.0

$4.0 

$4.0

$4.0 $4.0

$4.0 $4.0

$4.0 

$4.0

$4.0 

$4.0

$4.0 

$4.0

$4.0 

$4.0

$4.0 $4.0

$4.0 $4.0

$4.0 $4.0

$4.0 $4.0

$4.0 $4.0



D ifference: Scenario #2 M inus Scenario #1 RIA


ECP A dditional C osts: 

E xhibit 3B D ifference B etw een R IA and AAR  O ther C ost E stim ates

ECP C ost per Loco


$9,300

Locos w / ECP:


19,100

%  ofT otalloco Fleet

713.76% 


rrainers:

PerSupv.:

#Supv.:

for Engr


for C ond.


Locom otive Training C osts ($ M illions)


C osts 

$0 #Em pl.


$0 C ost/H r

$0 H rs/Em pl


$0


$0 for C arm en

$733,920

($M illions) Supervison Engineers C onductors 

C arm en 

Total

Training


N PV -7%  

Sl,584.0

Sum  

$1,694.9

2015 

$1,694.9

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

2032

2033

2034

$0.0 $131.5

$0.0 

$140.7

$0.0 

$140.7

$34.8

$37.2

$37.2

$34.3

$36.7

$36.7

$201.3

S215.4


$215.4

Engineers

22,643

$23.13

0


Total

N on-Car


ECP


C osts


$1,785.3

$1,910.3

$1,910.3

C onductors

36,515

$12.19

0


Total


ECP


C osts


$1,978.5

$2.143.7

$1,967.1

$8.5

$98.1

$53.7

$16.3

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

$0.0

C arm en

9,849

$46.60


80

N PV -7%

Sum 


2015

2016

2017

2018

2019

2020

2021


2022

2023


2024

2025


2026

2027

2028

2029

2030

2031

2032


2033


2034

Train D elay Hr. Cost:


D ays/Y ear:


H ours of 

D elay


D elay 

C ost

per D ay 

($M illions)


$0.0

0 $0.0

0 $0.0

0 $0.0

0 

$0.0

$0

0


Total


C osts

($M illions)


$2,273.8

$2,544.9


$2,005.0

$6.6

$159.2

$283.7

$31.1

$4.0

$4.0

$4.0

$4.0


$4.0


$4.0

$4.0

$4.0

$4.0

$4.0


$4.0

$4.0

$4.0

$4.0

$4.0



A ttachm ent D 
Attachment D 



THE SECRETARY OF TRANSPORTATION


W ASHINGTON DC 20590


The H onorable Ed·ward R. H am berger


President and C hief Executive O fficer


A ssociation of A m erican Railroads


425 Third Street, SW 


W ashington, D C 20024


D ear M r. H am berger:


A pril9, 2014


I w ant to thank you for the A ssociation of Am e1·ican R ailroads' (A A R ) ongoing w ork and close

collaboration w ith the U .S. D epartm ent of Transportation (D O T) to ensure the safe transport of

cm de oil by rail.


The A A R bas been an im portant partner, w orking diligently to im plem ent critically im portant


safety m easures, including speed restrictions, additional inspections·, braking system  technologies


and resources for em ergency responder training. Y our actions have stre1tgthened our eftbrts to


bring im m ediate safety benefits to the com m unities situated along crude oil train routes.


I am  w dting now to follow  up w ith you on an additional com m itm ent from  the Call to A ction


m eeting I hosted earlier this year in w hich A A R agreed to reassem ble the R ail Tank Car


Standards C om m ittee to reach consensus on additional changes proposed to the A A R  rail tank


car standard to be considered by D O T in the rulem aking process. In pruticular, I am  w l'iting to


inquil'e about the progress of the tank car design com m ittee.


I know  you have convened the com m ittee in the w eeks since U1e Call to A ction m eeting, and I


am  now  requesting a report on w hat conclusions, if any, the com m ittee has reached. If you have


been unable to reacl1 consensus, 1 ask that you continue to convene the com m ittee in an effort to


do so, and in the m eantim e, provide m e and our team  w ith a status report updating us on the


w ork of the com m ittee thus far.


For our part, D O T is fully engaged in our rulem aking process for determ ining a ne\v tank car


standard. W hile the tank car design C(lm m ittee does not have an otfidal role in that rulem aking


process, A A R and those you have convened as m em bers of the com m ittee are im portant


stakeholders in this conversation about the future of the tank car, and w e w ould be interested to


hear their view s and recom m endations.


Rail safety is a responsibility that we all share, nnd we w ill continue to seek a com prehensive


approach to im proving the safe shipm ent ofcrude oil by rail. Thank you and I look forw ard to


your rep.ly.


A nlhony R. Foxx




THE SECRETARY OF TRANSPO RTATIO N


W ASHING TO N, DC 20590


T he H onorable E dw ard R. H am berger

President and C hief Executive O fficer

A ssociation of A m erican R ailroads

425 T hird Street SW , Suite 1000 

W ashington, D C  20024

D ear M r. H am berger:

July 11,2014

RECEIVED JUL 15 2014


T hank you for your letter to the U .S. D epartm ent of Transportation (D O T ) in w hich you provided

an update on recent m eetings of the A ssociation of A m erican R ailroads (A A R ) R ail T ank C ar

C om m ittee (TC C ). In your letter, you noted the request that I m ade in January 2014 as part of an

industryw ide "C all to A ction." I asked that the T C C  be recom m issioned to reach consensus on

additional changes proposed to the A A R  rail tank car standard to be considered by D O T  in the

rulem aking process.

A ccording to your letter, T C C  has held tw o fom 1al m eetings and num erous inform al m eetings since

the "C all to A ction" to attem pt to reach an agreem ent on a revised tank car design standard and a


retrofit program  for existing fleets, but has yet to reach consensus on either issue.

I sincerely appreciate the efforts put forth by the T C C  to address m y request. I am  disappointed,

how ever, that a consensus has not yet been reached on these very im portant issues. A ccordingly, as


I did in m y A pri19, 2014, letter to A A R , I urge T C C  to continue to pursue consensus

recom m endations to inform  the D epartm ent's tank car rulem aking initiative.

Since your letter is related to an open rulem aking proceeding, a copy o f your letter and this response

w ill be·placed-in the r:ulernaking'·s public docket (D ocketN l.1rnber PH M SA -2012-0082).

Sincerely,

r--·

_ ' , 1 ~

~ : ~ R . F o x x




