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Executive Summary 
 
The Federal Railroad Administration (FRA) is proposing to establish a regulation on train crew 
staffing.  The proposed rule would ensure railroads consider the staffing attributes needed for the 
safe operation of trains.  The proposed regulation would provide numerous general and particular 
exceptions for freight and passenger railroads.  The proposed rule would also establish a special 
approval process that could be used by the railroads to implement new one-member train crew 
operations that meet an appropriate level of safety as compared to that provided by two-member 
train crews.   
 
The proposed rulemaking includes two co-proposals to implement these provisions to grant 
railroads with two alternatives to continue with existing one-person operations and to implement 
new train crew reductions.  Under co-proposal 1, railroads would submit the appropriate 
documentation and request special approval for new operations with less than two people.  FRA 
then would move through the process and grant or deny approval before the new operation is 
implemented.  Under the alternative co-proposal 2, FRA proposes to allow a railroad to initiate 
the service described in its petition upon the date the petition is submitted to FRA as long as: (1) 
the required, minimal information is submitted; and (2) the railroad officer in charge of 
operations signs a statement certifying that the operation and any mitigation measures 
implemented to address the identified hazards provide at least an appropriate level of safety.  
Although option 2 permits a railroad to initiate an operation upon filing a petition, FRA believes 
the railroad’s head of railroad operations would not cavalierly initiate such an operation if that 
officer was required to attest to the safety of the operation as the appropriate level. 
 
Enormous growth in the transport of crude oil by rail between 2009 and 2015 revealed the need 
for the proposed regulation.  Railroads provide reliable transportation service to the oil fields in 
the Bakken region and elsewhere in the United States.  Crude oil producers take advantage of the 
railroads’ expansive network and flexibility to access nearly every destination for domestic use 
or export.   
 
This Regulatory Impact Analysis presents estimates of the costs likely to occur over the first 10 
years of the proposed rule as well as a breakeven analysis that details the reductions in relevant 
railroad accidents and incidents that will be necessary for the final rule to breakeven over the 
same timeframe.  An extensive description of non-quantifiable benefits is also presented.  
Informed by its analysis of the economic effects of this proposed rule, FRA believes that this 
proposed rule will result in positive net benefits.  The proposed rule will help ensure that train 
crew staffing does not result in inappropriate levels of safety risks to railroad employees, the 
general public, and the environment, while allowing technology innovations to advance industry 
efficiency and effectiveness without compromising safety.  The proposal contains minimum 
requirements for roles and responsibilities of second train crew members on certain operations 
and promotes safe and effective teamwork. 
 
The analysis includes estimates of compliance costs associated with the addition of a second 
crew member to certain trains in existing and new operations.  It also includes information 
submission costs and in some cases mitigation implementation costs, such as installation of new 
technologies to compensate for the reduction in crew size, associated with a request for special 
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approval to operate with less than two crew members.  Other recent and concurrent initiatives to 
address railroad accidents and incidents including implementation of positive train control 
systems and conductor certification standards, and implementation of programs to address 
fatigue and electronic device distraction, among others could be used to mitigate the risk 
associated with the train operations impacted by the rule now and in the future.  
 
FRA estimated a 10-year cost range which would be between $7.65 million and $40.86 million 
undiscounted.  Discounted values of this range are $5.19 million and $27.72 million at the 7 
percent level.  FRA is confident that the benefits outlined in this document would exceed the 
costs.  Preventing a single fatal injury would exceed the break-even point in the low range and 
preventing five fatalities would exceed the break-even point at the high range.  The proposed rule 
will help ensure that train crew staffing does not result in inappropriate levels of safety risks to 
railroad employees, the general public, and the environment, while allowing technology 
innovations to advance industry efficiency and effectiveness without compromising safety.  The 
proposal contains minimum requirements for roles and responsibilities of second train crew 
members on certain operations and promotes safe and effective teamwork. 
 

Table 1.  Break Even Point per Injury Type 

Type of Injury 

Low Range Break Even Point 
-number of injuries/fatalities 

per injury type 

High Range Break Even Point 
-number of injuries/fatalities 

per injury type 
Minor 278 1481 

Moderate 18 95 

Serious 8 42 

Severe 4 17 

Critical  2 8 

Fatalities 1 5 
 
 
In analyzing the proposed rule, FRA has applied a Value of a Statistical Life (VSL) of $9.2 
million, adjusted for wage growth to the low range.  FRA estimates 10-year costs would total 
$6.63 million undiscounted, $5.60 million discounted at 7 percent, and $4.56 million discounted 
at 3 percent.  This rule is expected to at least break even by preventing 1 fatal injury.  Seven 
serious injuries or three severe injuries or two critical injuries would also result in at least break 
even.   

Applying a VSL of $5.2 million to the low range, avoidance of two fatalities, or 4 severe 
injuries, or 14 serious injuries would justify the 10-year implementation costs.  In contrast, 
applying a VSL of $13 million, avoidance of one critical injury, or one fatality, or 2 severe 
injuries, or 4 serious injuries, combined with the quantified benefits would justify the 10-year 
implementation costs.  FRA believes that these casualty prevention levels would be achievable 
under the proposed rule. 
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For the high range, a VSL of $5.2 million would require the avoidance of 8 fatalities, or 30 
severe injuries, or 75 serious injuries to justify the 10-year implementation costs.  In contrast, 
applying a VSL of $13 million, avoidance of 6 critical injuries, or four fatalities, or 12 severe 
injuries, or 30 serious injuries, combined with the quantified benefits would justify the 10-year 
implementation costs.  FRA believes that these casualty prevention levels would be achievable 
under the proposed rule.   
 
Given the risk associated with single train crews operating trains carrying high risk commodities, 
FRA believes it is reasonable to expect that consideration of crew staffing level impacts on 
safety and implementation of any necessary mitigation to help ensure risk is appropriately 
mitigated will yield safety benefits that will exceed the costs.   
 
 
Table 2.  Regulatory Costs 

Low  Total Cost Discounted at 3% Discounted at 7% 
§218.125 All railroads (before applying the 

impacts of the proposed 
exceptions and approval 
processes) 

$ 12,452,712  $  10,592,097  $  8,689,515 

§218.131 Shortline railroads ($ 4,289,481)  $ (3,648,570)  $ (2,993,204) 
§218.133 Continuance of operations Class I 

railroads 
($ 5,495,277) $ (4,598,144) $ (3,684,834) 

§218.135 Cost of 
analyses/submission/processing 

$  788,627  $  671,202  $  551,067  

§218.135 Cost of additional technology $  4,194,220  $  3,411,501   $  2,634,529  
 Total Cost of the Proposed rule  $ 7,650,802.18   $ 6,428,116.00   $ 5,197,072.49  
     
 Option 1 potential costs $188,000 $160,106 $131,449 
 

High  Total Cost Discounted at 3% Discounted at 7% 
§218.125 All railroads (before applying the 

impacts of the proposed 
exceptions and approval 
processes) 

$ 12,452,712  $  10,592,097  $  8,689,515 

§218.131 Shortline railroads ($ 4,289,481)  $ (3,648,570)  $ (2,993,204) 
§218.133 Continuance of operations Class I 

railroads 
($ 5,495,277) $ (4,598,144) $ (3,684,834) 

§218.135 Cost of 
analyses/submission/processing 

$  14,739,354  $  12,572,968  $  10,352,306  

§218.135 Cost of additional technology $   23,455,500  $   19,416,037   $ 15,365,350   
 Total Cost of the Proposed rule $40,862,808  $34,334,388  $27,729,133  
     
 Option 1 potential costs $3,551,575 $3,029,565 $2,494,477 

 

FRA estimated the potential cost difference between option 1 and option 2.  In FRA’s view, there 
is a scheduling difference between the two options.  Under option 1, railroads would still be 
completing several tasks while the special approval request is under review while under option 2 
railroads would have gone through the process and completed all relevant tasks, and only then 
would they submit the special approval request.  This means that, in effect the only difference 
between the two options is the submission date to be concurrent with the start of the operations 
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under option 2.  This means that the only real impact on the railroads’ plan is the order of the 
tasks in the project but the actual modification in crew size will most likely stay the same as it 
would be originally intended by the railroad.  The RIA provides a monetary estimate under the 
assumption that, in some cases, railroads could take advantage of expedited implementation 
under option 2.  However, FRA would appreciate comments from railroads asserting whether or 
not they would exercise that option and seeks public input about the cost differential between 
option 1 and option 2.  FRA is particularly interested to learn more from the public about the 
business and operational risk related to each option 1 and 2. 
 
This differential is under the assumption that some railroads are willing to assume the 
operational and contract risk related to implementing reduced train crew size operation (6.6 
percent adjustment factor).  Also, FRA assumed that, under option 1, FRA would take 90 days to 
decide whether the special approval application can be approved.  Under these assumptions, 
railroads would have to assume between $188,000 and $3.5 million under option 1 while they 
wait for approval.  Table 2 provides the discounted values at the 3 percent and 7 percent.   
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1.  Introduction   
 
The Federal Railroad Administration (FRA) is proposing to establish a regulation on train crew 
staffing.  The proposed rule would ensure railroads consider the staffing attributes needed for the 
safe operation of trains. The proposed regulation would provide numerous general and particular 
exceptions for freight and passenger railroads.  The proposed rule would also establish a special 
approval process that could be used by the railroads to implement new one-member train crew 
operations that meet an appropriate level of safety as compared to that provided by two-member 
train crews. 
   
Enormous growth in the transport of crude oil by rail between 2009 and 2015 revealed the need 
for the proposed regulation.  Railroads provide transportation service to oil fields in the Bakken 
region and elsewhere in the United States.  Crude oil producers take advantage of the railroads’ 
expansive network and flexibility to access nearly every destination for domestic use or export.  
Additionally, new technologies will enable railroads to reduce train crew size of these shipments 
and proposed regulation is seeking to ensure safety is a factor in the decision making process.  
FRA is confident that the railroad industry can provide a competitive and safe transportation 
service. 
 
Railroads have been improving their safety record in the last 30 years.  During this period, the 
industry has largely taken advantage of innovative practices and advanced technologies and 
reduced the size of train crews to a currently dominant two-person crew.  FRA is concerned that 
further reducing crew size from two members could result in several unsafe practices and 
outcomes such as a low-probability, higher-consequence accident.  Recent accidents suggest that 
crew size may play a role in prevention of accidents and in the management of a scene post-
accident.1  Furthermore, studies show that one-person train operations can increase risks by 
overloading the sole crew member with tasks.2  Task overload can lead to a loss of situational 
awareness, and thus the failure to have a second crew member properly engaged could be a 
contributing factor in some accidents.  In other instances, a second crew member could be 
instrumental in limiting damages and injuries after an accident takes place.  Additional concerns 
are related to the impact of this operational change on drug and alcohol or personal electronic 
device usage.  These are important issues that must be analyzed before railroads implement one-
person crews across the railroad system. 
  
FRA is concerned that railroads could have the willingness and the ability to conduct higher risk 
train operations with only one crew member.  This is even more alarming as crude oil and other 
hazardous materials are prevalent on the railroad system, and without this proposed rule, FRA 
has only narrow authority to take action.  FRA’s authority is mainly exercised through the 
agency’s emergency order authority after a serious accident or in FRA’s review of a passenger 
operations emergency preparedness plan.  FRA’s current approach, without a crew size 
requirement, permits railroads to have the ability to reduce the number of crew members on any 
train operation without necessarily performing any safety analysis or allowing FRA the 
                                                   
1 Transportation Safety Board of Canada, Railway Investigation Report R13D0054 at 59.   
2 Roth, Emilie, and Jordan Multer, Technology Implications of a Cognitive Task Analysis for Locomotive 
Engineers, FRA (January 2009). 
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opportunity to review whether the railroad has considered the safety implications of the 
operation.  Additionally, FRA does not currently have a mechanism to collect detailed 
information about railroad one-person train operations to determine whether they may have 
inappropriate risk levels.  Although FRA could take emergency action to prohibit an unsafe 
operation once the agency is aware of it, FRA often lacks such information until after an 
accident.  Consequently, FRA believes this proposed rule is necessary to protect railroad 
employees and the general public by considering the safety risks of each type of operation and 
prohibiting operations that pose an inappropriate level of risk as compared with operations using 
two-person crews. 
 
Scientific research sponsored by FRA provides evidence to support the proposed rule.  Some 
examples are results noting the effectiveness of properly trained teams, the uncertainty of the 
impact of technological change on workload and performance, and results that indicate high 
levels of fatigue among train crews.  These and other factors together heighten the need for a 
process that takes a close look at crew size changes.  It is not the act of adding a second person 
that makes the train safer, but instead it is the act of adding a properly qualified person, 
technology, or a combination of both, while clearly understanding the roles of all of the crew 
members in unpredictable situations.  This is perhaps the most important feature as accidents are 
random situations that require a rapid and efficient reaction from crews.  In some circumstances, 
a two-person crew would not be able to act to avoid greater damage.  FRA understands that 
expert teamwork can be achieved through effective coordination, cooperation, and 
communication, and FRA is proposing this regulation to ensure that this continues to be the case 
in one-person train crews.   

2.  Statement of the Need for Action 
  
Train crews are an intrinsic component of railroad operations and therefore an inherent element 
of safety performance in the railroad industry.  Numerous regulations are designed under the 
assumption of a minimum train crew size of two members.  The need for a train crew size 
regulation became obvious after  two train accidents involving crude oil highlighted the 
importance of optimizing human resources as related to safety, and not only on economic or 
operational attributes.     
 
Even though FRA has set forth safety regulations and technical bulletins that address many 
aspects of railroad operations, crew size is not presently regulated.  Without this proposed rule, 
FRA may not be aware of the existence of any particular one-person operations.  FRA’s current 
approach, without a crew size requirement, permits railroads to have the ability to reduce the 
number of crew members on any train operation without necessarily informing FRA and 
allowing FRA the opportunity to review whether the railroad has considered the safety 
implications of the operation or implementing any off-setting actions that FRA believes are 
necessary.  This leaves safety and hazard gaps that may lead to inappropriate risks.  Having a 
general train crew size requirement would either reduce the gap or provide railroads with a 
regulatory requirement to evaluate their one-person operations and allow FRA to investigate any 
operations for which it has any concerns about safety risks in one-person crews.  
 



 

3 
 

Specifically, this proposed rule intends to address concerns regarding crew size as it relates to the 
transportation of crude oil, ethanol, and other hazardous materials by rail.  Additionally, it 
ensures incorporation of technological advancements that could be used to further reduce the size 
of crews in a safe manner.  The regulatory proposal is intended to ensure railroads consider 
safety in their train staffing practices.  Conformance and compliance with the regulation, as 
proposed, would facilitate and assure industry-wide efforts, resulting in measurable improvement 
in the performance and quality of safety management processes. 
 
2.1  Legal Authority 
 
The authority citation for Title 49 Code of Federal Regulations (CFR) Part 218 is revised to read 
as follows: 
Authority:  49 U.S.C. 20103, 20107; 28 U.S.C. 2461, note; and 49 CFR 1.89.   
 
2.2  Market Failure 
            
The United States experienced dramatic growth in the quantity of flammable materials being 
shipped by rail through early 2015.  According to the rail industry, in the United States in 2009, 
there were 10,800 carloads of crude oil shipped by rail.  In 2015, there were more than 432,000 
carloads originated.  In the Bakken region, over one million barrels a day of crude oil were 
produced in December 2015,3 most of which is transported by rail.  Transporting flammable 
material carries safety and environmental risks.  The risk of flammability is compounded in the 
context of rail transportation because petroleum crude oil and ethanol are commonly shipped in 
large unit trains.  In recent years, train accidents involving a flammable material release and 
resulting fire with severe consequences have occurred with increasing frequency (i.e., Arcadia, 
Ohio; Plevna, Montana; Casselton, North Dakota; Aliceville, Alabama; and Lac-Mégantic, 
Quebec, Canada).   

 
Shippers and rail companies are not insured against the full liability of the potential 
consequences of incidents involving hazardous materials.  As a result, these events impose 
externalities.  Among Class I railroads, a self-insured retention of $25 million is common, 
although it can be as much as $50 million, especially when poisonous by inhalation/toxic by 
inhalation material is involved.  Smaller regional and shortline carriers, i.e., Class II and Class III 
railroads, on the other hand, typically maintain retention levels well below $25 million as they 
usually have a more conservative view of risk and usually do not have the cashflow to support 
substantial self-insurance levels.  At this time, the maximum coverage available in the 
commercial rail insurance market appears to be $1 billion per carrier, per incident.4  While this 
level of insurance is sufficient for the vast majority of accidents, it appears that no amount of 
coverage is adequate to cover a higher-consequence event.  One example of this issue is the 
incident that occurred at Lac Mégantic in July 2013.  The rail carrier responsible for the incident 

                                                   
3 Information regarding oil and gas production is available at the following URL:  
https://www.eia.gov/petroleum/drilling/xls/dpr-dat a.xlsx  
4 DOT Report to Congress, The Transportation of Hazardous Materials:  Insurance, Security, and Safety Costs, 
December 2009, http://www.dot.gov/office-policy/transportation-hazardous-materi als-insurance-security-and-
safety-costs. 

https://www.eia.gov/petroleum/drilling/xls/dpr-data.xlsx
http://www.dot.gov/office-policy/transportation-hazardous-materials-insurance-security-and-safety-costs
http://www.dot.gov/office-policy/transportation-hazardous-materials-insurance-security-and-safety-costs
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was covered for a maximum of $25 million in insurance liability, and it had to declare 
bankruptcy because that coverage and the company’s remaining capital combined were 
insufficient to pay for more than a fraction of the harm that was caused.  This is one example 
where rail carriers and shippers may not bear the entire cost of “making whole” those affected 
when an incident involving crude and ethanol shipment by rail occurs.5  
 
In addition, FRA has identified that recent trends in the railroad industry have increased the 
possibility for market failure as it pertains to train crew size.  Implementation of new 
technologies as a substitute for human train crew tasks could be an incentive for railroads to 
consider reducing labor costs at the expense of future safety performance and the consequent 
cost of accidents that occur at random times in the future.  Thus, the proposed regulation would 
specifically target trains handling certain commodities that could result in a higher-consequence 
accident.  FRA does not have a regulation involving train crew staffing.  The proposed rule 
would address these market failures.  
 
FRA believes that the absence of a second crew member may decrease the safety of trains 
carrying high risk commodities and increase the possibility of a higher-consequence event, 
particularly when dealing with a key train transporting a material such as crude oil.  The Lac-
Mégantic and Casselton accidents demonstrate the difference a second crew member can make. 
FRA further believes that use of its authority will help maintain safety levels associated with the 
transportation of passengers and hazardous materials that have the potential for higher- 
consequences should an accident occur.   

3.  Findings 
 
Economic evidence presented in this Regulatory Impact Analysis (RIA) supports the proposed 
rule.  FRA concludes that the situation in the industry merits regulatory action.  The proposed 
rule would establish general minimum crew size requirements for trains that are too risky to be 
operated by less than two crew members.  FRA estimated that compliance costs would total 
$6.64 million undiscounted over the first 10 years and that sufficient safety benefits to justify this 
cost would be generated.  Benefits would result from the continued effectiveness of certain 
aspects of the FRA drug and alcohol program, such as co-worker referral.  FRA has no evidence 
of greater alcohol or drug use one-person trains, however, FRA believes a one-person crew has 
more opportunity to conceal a drug or alcohol violation than the person would if there were two 
or more train crew members.  Other benefits would result from ensuring the effectiveness of 
regulations in place to address crew distraction due to use of electronic devices, as well as from 
the ability of train crews to manage emergency situations after train accidents and incidents.  
Labor costs would result from additional crew members on trains carrying certain hazardous 
materials and for the submission of information to request and obtain an exception or special 
approval.  FRA also expects that some railroads would have to invest more resources in their 

                                                   
5 In theory, this problem could be, at least partially, solved by requiring railroads to hold higher levels of insurance.  
However, the insurance market does not provide enough coverage for railroads due to the level of risk and potential 
damages that could be associated with a catastrophic accident.  This has been an issue of deliberation in the railroad 
policy area and has not been resolved.   
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technological or material inputs to ensure new operations with less than two crew members are 
safe under the special approval process.  In addition, there may be some safety costs associated 
with requiring a second crew member.  In some cases, it is possible that a second crew member 
may distract the engineer by discussing non-work-related matters.  Also, in rare instances, having 
a second crew member aboard may result in an additional injury or fatality if a serious accident 
occurs.  It is also unclear, what would be the effect on safety if railroads reduce train crews and 
rely more heavily on utility personnel.  Employees assisting trains and driving by the railroad 
right of way may have to access remote or hard to access segments of the railroad.  They also 
may have to approach trains and complete tasks to assist the locomotive engineer.   

4.  Summary of Proposed Regulation 
 
FRA proposes regulations establishing minimum requirements for the size of different train crew 
staffs depending on the type of operation.  A minimum requirement of two crew members is 
proposed for those operations that pose significant safety risks to railroad employees and the 
general public.  This proposed rule would also establish minimal requirements for the 
appropriate location of the second train crew member on a moving train and promote safe and 
effective teamwork. 

5.  Purpose of This Analysis 
 
The main purpose of this RIA is to inform the regulatory process through the assessment of costs 
and benefits consistent with Executive Orders 135636 and 12866.7  This analysis provides an 
assessment of potential costs and benefits of the regulatory action, along with an explanation as 
to how the proposal is consistent with the statutory mandates and the promotion of the 
President’s priorities.  The RIA also explains how the proposed regulatory action adheres to the 
philosophy and principles established by Executive Orders 13563 and 12866.  The RIA is shaped 
by these two Executive orders and other documents such as the Office of Management and 
Budget’s (OMB) Circular A-4, Regulatory Analysis.8  Providing this economic information and 
a clear justification for the proposed regulation allows broader public participation.  This 
information also assists in shaping the regulation to maximize benefits and avert unnecessary 
regulatory costs to the extent possible.   
 
FRA performed extensive research to ensure this analysis is well founded on economic theory.  
The format allows cost and benefit estimates to be easily replicated and all data sources are cited 
appropriately.  In addition, quantified economic impacts are discounted at the 3-percent and 
7-percent levels.  All components of this RIA can be used to inform the public about the 
proposed rule and the options that were considered.  Each section of the RIA provides key 
information that will allow the public to analyze the Notice of Proposed rule (NPRM) or other 
viable alternatives.  The RIA can be used to support a public dialogue so that the proposal can 
optimize net societal benefits.  
 
                                                   
6  OMB, Executive Order13563, Improving Regulation and Regulatory Review, M-11-10 (February 2, 2011).     
7  OMB, Executive Order 12866, Economic Analysis of Federal Regulations.   
8  OMB, Circular A-4, Regulatory Analysis (September 17, 2003).   
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6.  Background  
 
The railroads achieved an improving safety record during a period in which the industry largely 
employed two-person (or more) train crews.  A recent catastrophic accident suggests that train 
crews with multiple members improve train emergency management.  Studies show that one-
person train operations can pose increased risks by potentially overloading the sole crew member 
with tasks.  Task overload can lead to a loss of situational awareness, and thus the failure to have 
a second crew member properly engaged could be a contributing factor in some accidents.  In 
other instances, a second crew member could be instrumental in limiting damages and injuries 
after an accident takes place.   
 
Some railroads have recently shown a willingness to conduct more operations with only one 
crew member.9  FRA does not have a mechanism to collect detailed information about one-
person train operations that may be risky.  FRA could take emergency action to prohibit an 
unsafe operation if the agency is aware of it, but the current regulatory framework does not 
provide FRA with such information until after an accident.  Consequently, this proposed rule is 
necessary for FRA to protect railroad employees and the general public by considering the safety 
risks of each type of operation and prohibiting operations that pose an inappropriate level of risk 
as compared to operations using a two-person crew. 
 
As noted above, one-person crews are not currently a common practice in the railroad industry 
and were very rare until recently.  This is one reason that the safety record does not provide the 
adequate information to properly evaluate the performance of one-person crews.10  Most 
accidents caused by human factors involve crews with more than two crew members as nearly all 
trains in the U.S. railroad system operate with a crew of at least two members.  However, this 
does not mean that two- or three-member crews are inherently unsafe.  Any multiple-person 
crew can achieve a good safety level as long as the crew members are effective and trained for 
proper communication.  FRA research shows the importance of properly trained teams and that 
uncertainty related to new operating technologies can affect train safety.11  It is not the act of 
adding a second person that makes the train safer, but instead it is the act of adding a properly 
qualified person who understands the roles of all the crew members, and who has the experience 
to ensure all of the operating tasks needed for the safe operation of the train are completed in an 
effective and efficient manner.  A formal method that aims at achieving this is known as crew 
resource management (CRM).  Research supports the idea that more extensive use of CRM 

                                                   
9 This assertion is based on FRA’s knowledge of the railroad industry and emerging trends.  Data are not available 
due to the lack of regulatory coverage.  This NPRM intends to address this issue and would allow FRA to learn 
more about performance of crew with less than two members. 
10 Between 2009 and 2013 167 Reportable Train Accidents/ Incidents have occurred involving single-person 
operations.  However, the RSAC train crew size working group concluded that these data could not be used to 
determine if operations with less than two members are safe.  This is because data cannot be normalized by train 
miles as this information is not available for one-person operations. 
11 Roth, Emilie, and Jordan Multer, Technology Implications of a Cognitive Task Analysis for Locomotive 
Engineers, FRA (January 2009).  
Rosenhand, Hadar, Emilie Roth, and Jordan Multer, Cognitive and Collaborative Demands of Freight Conductor 
Activities:  Results and Implications of a Cognitive Task Analysis, FRA (July 2012). 
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would relieve the crew members from situations that contribute to accidents attributed to human 
factor errors.  FRA understands that expert teamwork can be achieved through effective 
coordination, cooperation, and communication.  The NPRM would address these safety risks by 
establishing a role for FRA in allowing crews with less than two people.  Railroads would still be 
able to determine which train operations are ideal for reduced crew size operations, enabling the 
industry to continue to reduce costs, and increase productivity in a safe manner.   
 

6.1  Recent Trends in Rail Shipments of Crude and Ethanol 
 

6.1.1 Crude Oil 
 
U.S. production of crude oil grew very rapidly between 2010 and 2015 (Figure 1).  A significant 
portion of the new extraction is located in the central third of the country from Texas to North 
Dakota.  Map 1 illustrates the location of the production.  The domestic supply chain for crude 
oil evolved with the rapid increase in production.  Demand for transportation of crude oil has not 
only grown, but also shifted geographically.  These changes mean that the pipeline network is 
unable to reach all of the new production centers.  Railroads have been well positioned to reach 
most of the production centers and have become the preferred mode of transportation for some 
shippers.  Some of the competitive advantages of railroads are the ability to increase 
transportation capacity in the short- to mid-term, the flexibility to reach numerous origin and 
destination points in North America, and the ability to isolate crude oil during transportation to 
maintain its purity.12     
 
Figure 1.  U.S. crude oil production, million barrels per day 

 
                                                   
12 Presentation by Lee K. Johnson, “ Oil Industry Segment Update,” STB, Rail Energy Transportation Advisory 
Committee (March 6, 2014).     
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While the energy markets have been unstable and crude oil prices have dropped, it can be 
anticipated that the United States will remain a key player in the crude oil market.  Rail 
transportation can be expected to play an important role as historically significant production 
continues in North American crude oil in the segments that have greater potential for railroad 
transportation.  Some of the underlying factors determining this outcome are related to logistics 
and accessibility and to existing refining infrastructure.  Most of the new crude production is 
predominantly light crude oil.  The new domestic supply of light crude oil has already been 
substituted for imports and moves largely by rail.  However, the U.S. market has two other 
segments, heavy crude oil and bitumen oil sands.  Heavy crude oil is still being imported to 
supply refineries that are already optimized for this type of oil.  Bitumen from the Canadian oil 
sands is a newer, growing segment.  Location of the production growth and existing 
infrastructure constraints have contributed to significant discounts on the price of landlocked 
crude.13  It is likely that rail transportation will continue to take an important role in moving 
crude oil supplies to the refining facilities across North America.  A recent environmental impact 
statement (EIS) published by the U.S. Department of State (State Dept.) for the proposed 
Keystone XL pipeline noted that under several scenarios, and under varying levels of cross-
border pipeline constraints, Canadian crude oil sands would continue to reach U.S. and Canadian 
refineries by rail.14  It was only without a pipeline that Canadian heavy crude oil would be 
substituted by Latin American and Middle East supplies.15     
 
An increasing amount of light crude oil and bitumen oil sands will need to move from their 
production areas in the central strip of North America to refining centers in the Southeast and the 
coasts.  Railroads, therefore, will have increased demand from this commodity over the next 5 to 
10 years when production increases are expected to subside but remain at a higher than the 
historic level past 2040.  Railroads are not only expected to move crude oil carloads but also to 
continue to serve numerous terminals loading and offloading this commodity.  According to the 
Keystone XL EIS, the number of terminals handling crude oil went from 10 terminals in 2010 to 
114 terminals in 2013.  Furthermore, there are numerous terminals being constructed and 
planned for the near future.  Maps 2 and 3 show this impressive development and how it is 
widespread across the United States and Canada. 
 
In summary, the U.S. experienced substantial growth in oil production, and railroads have a 
competitive advantage to move this commodity from production to processing centers.  Crude oil 
production can be expected to continue for the foreseeable future.  Additionally, origin and 
destination points may increase as well.  This means that not only high volumes of crude oil can 
be expected on the rail network, but also that train movements carrying crude oil could 
eventually be more widely spread throughout the country.   

                                                   
13 State Dept., Final Supplemental Environmental Impact Statement for the Keystone XL Project (January 2014). 
14 State Dept., Final Supplemental Environmental Impact Statement for the Keystone XL Project (January 2014).  
15 State Dept., Keystone XL Final EIS (January 2014). 
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Map 1 U.S. oil producing basins 

 
Source:  Energy Information Agency, 2014 
 
Figure 2.  Crude oil rail carloads (in thousands), 2008 to 2015 

 
Source:  Presentation at the STB Rail Energy Transportation Advisory Committee, 2015 
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Map 2.  Crude oil railroad terminals in 2010 

 
Source:  Keystone XL Pipeline EIS, 2014 
 
Map 3.  Crude oil railroad terminals in 2013 

 
Source:  Keystone XL EIS, 2014 
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6.1.2 Ethanol 
 
Ethanol plays an important role in the U.S. energy mix as it currently supplies about 10 percent 
of the fuel blend consumed by highway vehicles in the United States.16  Current market 
conditions make the United States one of the world’s main producers and exporters of this 
commodity.  The ethanol market is shaped by several factors, such as the U.S. Environmental 
Protection Agency’s fuel standards and fuel blend regulations, corn harvest, corn prices, demand 
for gas, and international trade policy.  Domestic ethanol production grew impressively in the 
last 10 years.  Production centers are mostly located in the Midwest.  Iowa, Nebraska, and South 
Dakota were the top three producers in 2011.  Ethanol is shipped to states where ethanol is 
blended with gasoline, including Texas, the Northeast, and California.  Railroads are normally 
the mode of choice for the transportation of ethanol.   
 
Map 4 . Ethanol origin and destination points in 2014 

 
Source:  Ethanol Producer Magazine, 2014 
 
The future volumes of ethanol shipments by rail could vary depending on the development of 
several regulatory and legal issues.  One example is the Low Carbon Fuels Standard (LCFS), 
which is a standard to lower greenhouse emissions of petroleum-based fuels.  The LCFS takes 
into account carbon emissions in the production process of each fuel.  If this standard is 
implemented by the State of California, some producers of ethanol in the Midwest would be at a 
disadvantage.  Ethanol demand originated from the LCFS could change, pending a legal dispute 
regarding the constitutionality of the regulatory requirements in the LCFS.  The outcome of this 
lawsuit could change the quantity demanded or the amount of ethanol that is imported from 
Brazil.   
 
                                                   
16 Farber-DeAnda, Mindi, and Michael Bredenhoeft, Rail Energy Advisory Committee Fall Meeting (September 20, 
2012). 
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Another example is that ethanol use increased significantly after the Energy Policy Act of 2005 
established the Renewable Fuel Standard.  This program was expanded by the Energy 
Independence and Security Act of 2007.  Under the Renewable Fuel Standard II, the volume of 
renewable fuel required to be blended into transportation fuel would increase to 36 billion 
gallons by 2022.  However, this requirement could vary by Congressional action, as there may be 
efforts to reduce or remove these requirements.  As a result, plans for an ethanol pipeline have 
been delayed.  Ethanol production peaked in 2011.  Several plants are currently shut down or 
running at under capacity due to the recent drop in gasoline demand, the loss of the blender’s 
credit, and an unfavorable relationship between the price of corn and the price of ethanol.  
 
Ethanol producers have also expressed concerns regarding the reliability of rail service for 
ethanol shipments.  Similar to new crude oil extraction, ethanol production is located in areas 
without pipelines.  This means that ethanol has seen a shortage of tank cars and increased 
congestion on the railroads.  This has caused an increase in turnaround times for ethanol trains.  
As a result, a future increase in ethanol production is expected to be located closer to refineries 
or facilities that blend ethanol for final use.  
 
Although the forecast of ethanol rail shipments is not as bright as it is for oil, this RIA assesses 
the impact of the proposed rule on this traffic segment due to the current importance of ethanol 
in the U.S. fuel market and growing export markets around the world.  Additionally, since the 
increase in ethanol demand in 2005, railroads experienced several accidents involving ethanol.  
These accidents showed that ethanol trains can have a higher consequence and affect nearby 
properties.17 
 
6.2  Current Crew Size Practices in U.S. Railroad Operations 
 
Railroads have been able to become more efficient through the use of new technology and 
practices.  This is reflected in the evolution of train crews since the late 1970s, with crews 
decreasing from five or more members to a current industry standard of two.  This remarkable 
change was possible due to numerous changes in the technology and practices in the railroad 
industry.  Productivity and safety improved with these changes too.  Currently, it is estimated 
that around 95 to 97 percent of train operations move with at least two crew members.18  One of 
the devices that eliminated the need for a third or fourth crew members in some trains was the 
end-of-train device (EOT).19   
 

                                                   
17 NTSB, Railroad Accident Report on Accident DCA-11-FR-00 (2013) and Railroad Accident Report on Accident 
RAR-08-02 (2008). 
18 RSAC TCSWG, Minutes of Meeting (October 29, 2013).  https://rsac.fra.dot.gov/ 
19 McGonigal, Robert, “ End of Train Devices:  Bringing Up the Rear,” Trains (2006). 
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Figure 3.  Labor intensity of train operations 

 
 Source:  Data from AAR Railroad Facts and FRA calculation, 2014 
 
In the railroad industry, labor intensity is measured as the ratio of the number of train and engine 
employees in a given year to the number of train operations originated in that year.  The number 
of train operations can be proxied by dividing the number of tons of freight originated in a year 
by the average number tons per train in that year: 
 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑡𝑡  =
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐿𝐿𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡

�𝑇𝑇𝑇𝑇𝐿𝐿𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝐿𝐿𝑇𝑇𝐸𝐸𝑇𝑇𝑡𝑡𝑇𝑇𝐿𝐿𝑇𝑇𝐸𝐸𝑇𝑇𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝑡𝑡
�

=
𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐿𝐿𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑡𝑡
𝑇𝑇𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝐸𝐸𝑡𝑡

  

 
Labort = labor intensity of train operations in year t, 
Employeest = train an engine employees in year t, 
TOriginatedt = tons originated in year t 
TonsTraint = average tons per train in year t 
Trainst = trains originated in year t 
 
FRA estimated annual labor intensity rates using data from AAR’s Railroad Facts on tons 
originated, tons per train, and train and engine employee and the results are shown in Figure 3 
above.20 This chart shows that since 2003, Class I railroads have moved similar freight volumes 
on fewer trains, and increased train and engine employee staffing since 2010.  Railroads have 
reduced the intensity of labor for railroad operations since 1980.  However, after 2003, railroads 
increased labor resources to handle train operations, but the labor usage remained well below the 
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levels observed at the beginning of the deregulation period (following the Staggers Rail Act of 
1980).  The key to understanding this trend is in that railroads move more tons per train, tons 
originated in the last 10 years have fluctuated significantly due to external factors (e.g., the U.S. 
economy performance or coal demand), and that railroads increased train and engine staff in the 
last 4 years.   
 
Section 8.3 provides more information about the tasks of train employees in both freight and 
passenger operations.  Crew configurations are different for freight and passenger operations as 
the nature of tasks to be carried out while operating the train and the operating environment are 
different.  Table 2 shows all known configurations in U.S. railroads.  Railroads currently allocate 
employees based on operational, economic and regulatory considerations.  This results in a wide 
variety of crew sizes for freight, intercity, and commuter railroads.  While crew size is varied, 
most freight operations use configuration #1 with two or more employees per train.  This 
configuration is the most popular among Class I railroads and it typically has one engineer and 
one conductor on the locomotive cab.  One common misconception is that most intercity and 
commuter trains use a one-person crew size, but most passenger operations have one locomotive 
engineer and at least a train conductor within the passenger cabins.  Only one commuter 
operation in the U.S. operates  configuration #8, where the engineer operates a diesel multiple 
unit (i.e. DMU) and can access the main passenger body in case of an eventuality.21      
 
Table 3.  Crew Configuration in U.S. Passenger and Freight Railroads 
Configuration Type of 

Operation 
Train Crew Size  

(number of 
employees) 

Locomotive Cab 
(number of 
employees) 

Train Consist 
(number of 
employees) 

Off Train 
(number of 
employees) 

1 Freight 2 or more 2 0 0 
2 Freight 1 1 0 0 
3 Freight 1 1 0 1 
4 Freight 0 (RCL) 0 0 1 
5 Intercity 2 or more 1 1 or more 0 
6 Intercity 2 or more 2 or more 1 or more 0 
7 Commuter 2 or more 1 1 or more 0 
8 Commuter 1 1 0 0 
9 Commuter 1 1 0 1 

Source:  FRA Office of Railroad Safety, 2015 
 
The proposed regulation would affect some operations with configurations #2 and #3 by 
converting them into configuration #1.  Also, it would regulate the changing operations from 
configuration #1 to configuration #2 or #3.  Most passenger train crew configurations would 
remain unchanged after exceptions are applied to existing operations with configurations #8 or 
#9.     
 
6.3  Safety Performance of Railroads With One-Person Crew Operations 
 
Section 7.2 provides a description of train staffing trends in the railroad industry.  Although one-
person crews still represent a small share of train operations (3 to 5 percent of the total), it is 
                                                   
21 This commuter operation is CMTA in Austin, Texas.  This service is temporally separated and has an emergency 
preparedness plan (e-prep) approved by FRA under the condition that operation uses a single married pair DMU. 
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important to consider the safety record of shortline railroads that carry out one-person operations 
and that would be affected by the proposed regulation.  FRA conducted a statistical analysis to 
determine how these railroads perform overall. 
 
Using data from FRA’s safety database and the list of railroads in the FRA internal survey 
(Appendix A), FRA carried out a series of paired t-tests to determine if known one-person-crew 
short-line railroads had a higher accident rate compared with the overall similar industry.  Paired 
t-tests (sometimes called correlated t-tests) are used to compare two population means where you 
have two samples in which observations in one sample can be paired with observations in the 
other sample. Examples of where this might occur are: 
 

• Before-and-after observations on the same subjects (e.g., students’ diagnostic test results 
before and after a particular module or course). 
 

• A comparison of two different methods of measurement or two different treatments 
where the measurements/treatments are applied to the same subjects (e.g. blood pressure 
measurements using a stethoscope versus a semi-automatic device). 
 

The paired t-tests are usually used in statistical design of experiments.  This type of test is 
actually a special case of a more general type of design called randomized block design.  The 
term “block” refers to a relatively homogeneous experimental unit, and represents a restriction 
on complete randomization because the treatment combinations are only randomized within the 
block.  Since the railroad safety data are not from a design of experiments and there is an 
assumption that they are not independent, use of the paired t-test is appropriate. Furthermore, the 
paired t-test was done under the assumption that groups are not independent as they are all 
shortlines and share “common characteristics” but are assumed to differ in only one condition 
(one-person crews).   
 
FRA used the list of railroads that the FRA survey reported as having at least one one-person 
operations to create the one-person crew railroad (OP) group (Appendix A).  This test used the 
FRA safety data and drew four groups:  1) railroads with more than 400,000 labor-hours but that 
are not Class I railroads (LS), 2) railroads with less than 400,000 labor-hours (SS), 3) railroads 
that are not Class I railroads (ALL), and 4) Non-Class I railroads with one-person operations 
(OP).  Appendix E provides the list of railroads that were include in each of the groupings.  
Groupings in the analysis were chosen based on the language in the proposed regulation.     
Railroads in OP are the railroads that would be affected by § 218.125.  The 400,000 labor hours 
is important because railroads with less than 400,000 labor-hours would have the possibility to 
qualify for the exception proposed under § 218.131.  The ALL group is in analysis because the 
universe in the analysis is non-Class I railroads and needs to be included in order to have a 
benchmark for safety performance. 
 
Safety data used for these groups was the number of accidents/incidents and train miles.  These 
data were used to calculate the accident rate (accidents/incidents per million train miles) for all 
the groups and estimate the t statistics.  It is important to note that the accident rate (for each 
group) used here was not the accident rate on one-person operations, because data are 
unavailable.  Instead, the accident rate on all operations was used.  This accident rate is largely 
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based on accidents and mileage for operations using two or more crew members.   The overall 
accident rate for each group was used to carry out a set of paired t-tests to determine if railroads 
with any one-person operations have a statistically significant higher overall accident rate than 
similar railroads having no one-person operations.   
 
Paired t-tests were estimated following the steps below: 
 

x = average overall accident/incident rate of non-Class I railroads having any one-person 
operations in Month i  
y = average overall accident/incident rate of non-Class I railroads having no one-person 
operations in Month i 

 
To test the null hypothesis that the true mean difference is zero (𝐻𝐻0: �̅�𝑇= 0), the procedure was 
as follows: 
 

1.   Calculate the difference (𝑇𝑇𝑖𝑖 = 𝐸𝐸𝑖𝑖 − 𝑥𝑥𝑖𝑖) between the two observations of each pair 
(distinguishing between positive and negative differences). 

2.   Calculate the mean difference, �̅�𝑇. 
3.   Calculate the standard deviation of the differences, 𝑆𝑆𝑑𝑑, and use this to calculate the 

standard error of the mean difference, 𝑆𝑆𝐸𝐸��̅�𝑇� = 𝑆𝑆𝑑𝑑
√𝑛𝑛

 

4.   Calculate the t-statistic, which is given by 𝑇𝑇 = 𝑑𝑑�

𝑆𝑆𝑆𝑆(𝑑𝑑�)
.  Under the null hypothesis, this 

statistic follows a t-distribution with n − 1 degrees of freedom.22 
5.   Use tables of the t-distribution to compare   t-statistic to the t n−1  distribution. 

This will give the p-value23 for the paired t-test. 
 
The four groups tested were: 
 
(1)  LS = average of all non-Class I railroads with more than 400,000 labor-hours  
(2)  SS = average of all non-Class I railroads with less than 400,000 labor-hours 
(3)  OP = average of all non-Class I railroads with one-person crews 
(4)  ALL  = average of all non-Class I railroads 
 
LS-SS: means the difference between LS average (the minuend) and SS average (the 
subtrahend). Likewise, OP-LS means the difference between OP and LS, etc. 
 

                                                   
22 The number of degrees of freedom is the number of values in the final calculation of a statistic that are free to vary 
23 The p-value is the probability of obtaining a test statistic result at least as extreme or as close to the one that was 
actually observed, assuming that the null hypothesis is true. 

http://en.wikipedia.org/wiki/Statistic
http://en.wikipedia.org/wiki/Probability
http://en.wikipedia.org/wiki/Test_statistic
http://en.wikipedia.org/wiki/Null_hypothesis
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Table 4.  Paired t-tests results  
 

√𝒏𝒏 
Standard 

Error 
𝑆𝑆𝐸𝐸��̅�𝑇� 

t-value t-test   
(t n-1 ) 

Null Hypothesis 
Ho: 𝒅𝒅� = 𝟎𝟎 
 (5% level) 

Bonferroni 
Correction 
(1% level) 

LS-SS 10.95445 0.936605573 -3.79 0.01% Reject Reject 

OP-LS 10.95445 1.490718227 3.48 0.03% Reject Reject 

OP-SS 10.95445 1.31635988 1.25 10.76% Not reject Not reject 

OP-ALL 10.95445 1.3848252 3.16 0.10% Reject Reject 

SS-ALL 10.95445 0.693781906 3.95 0.01% Reject Reject 

 
Table 3 contains the results of the paired t-tests.  As can be seen, non-Class I railroads with one-
person crew operations (OP) have a statistically significant overall higher accident/incident rate 
than all other non-Class I railroads (ALL).  All paired tests except one (i.e., OP-SS) reject the 
null hypothesis at the 5-percent level.  Even so, the paired test for OP-SS is nearly significant at 
the 10-percent level.  Table 3 also shows the Bonferroni correction for multiple paired t-tests.  
Bonferroni correction adjusts the significance level in order to account for the increased chance 
to obtain statistically significant results from multiple statistical tests.24  This correction is simply 
the ratio of the statistical significance and the number of null hypothesis.  In this case, the 
Bonferroni correction is 0.01 as original test is testing significance at the five percent level and 
there are five null hypotheses.   As can be seen, test results do not change and are confirmed at 
the 1 percent level recommended by the Bonferroni correction.  These results provide strong 
evidence that shortline railroads with one-person operations have a statistically overall higher 
accident/incident rate than similar sized railroads.   
 
Calculation of the Confidence Interval (CI) for the mean difference is useful to determine where 
the limits of the true difference are.  The 100(1-α)% CI is estimated following the formula 
below; 
 

�̅�𝑇± 𝑇𝑇∗ × 𝑆𝑆𝐸𝐸��̅�𝑇� 
 
Where the t* is the 100[1-(α/2)]th percentile  of the Student’s t-distribution with  n-1 degrees of 
freedom.  We used α=5% for the statistical comparisons. If the confidence interval contains 0, it 
indicates the two accident rates are not statistically significantly different; otherwise, a positive 
�̅�𝑇  indicates the minuend has statistically higher accident rate and vice versa. Results for the 
paired t-tests confidence intervals and their statistical significance are presented in Table 4.  
These results confirm that OP has a statistically higher accident rate than LS and ALL.  As 
mentioned above, results for OP-SS do not have statistical significance at the 5-percent level but 
are nearly significant at the 10-percent level.  This provides evidence that OP has a significantly 
higher accident rate than SS at a higher statistical significance.    
 
Average = the average of the differences 
Standard deviation = the estimated standard deviation of the differences 
LCL = lower limit of the 95 percent confidence interval 
                                                   
24 Goldman, Megan (2008), accessed at http://www.stat.berkeley.edu/~mgoldman/Section0402.pdf 
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UCL= upper limit of the 95 percent confidence interval 
SL = the minuend is significantly lower/the subtrahend is significantly higher 
SH: = the minuend is significantly higher /the subtrahend is significantly lower 
NS = no significant difference between the minuend and the subtrahend 
 

Table 5.  Paired t-tests Confidence Intervals and Significance  
 Average 

Difference  
𝑇𝑇𝑖𝑖 

Standard 
Deviation 
𝑆𝑆𝑑𝑑 

LCL UCL Statistical Significance 
Results – 5% 

Data 
Points 

(n) 

LS-SS -3.55 10.26 -5.39 -1.71  (SL) Lower 120 
OP-LS 5.19 16.33 2.27 8.11 (SH) Higher 120 

OP-SS 1.64 14.42 -0.94 4.22 
(NS) No statistical 

significance 120 

OP-ALL 4.38 15.17 1.67 7.10 (SH) Higher 120 

SS-ALL 2.74 7.60 1.38 4.10 (SH) Higher 120 
 
 
Results in Table 2 show that, statistically, railroads in OP have an overall higher accident rate 
than railroads in LS, SS, and ALL.  These results are relevant for this NPRM because they show 
that the proposed regulation would impact an industry segment that is more prone to have an 
accident and multiple member crews may be better able to manage difficult situations in a 
coordinated manner (Section 10.1).  Another point supported by these results is the fact that 
some of these railroads may actually need to improve their railroad operations by increasing their 
expenditures on safety-measures.  Also, it would make more sense for railroads in OP to take 
extra precautions in the implementation of innovative staffing practices as it is well documented 
that crew size reduction is still an uncharted territory (as it pertains to engineer workload and 
human ability for safe performance).   
 
Although accidents can have multiple causes and are not always caused by human factors, it is 
imperative to consider the importance of crew size as it pertains to this information.  As will be 
explained in Section 10.1, crew size is a key to the railroads’ capability for a timely response to 
emergencies, and reducing the human capability could increase the risk in a segment of the 
industry that is already riskier than the industry average.  Crews play an important role after an 
accident occurs because they can take measures that prevent further damage and support 
emergency responders in carrying out rescue and emergency activities more efficiently.  
Reducing the crew size would most likely have an impact on this ability.  Finally, as previously 
mentioned, railroads with an already statistically higher accident/incident rate would be adding 
risk to their train operations as it is still unknown what the effects of reducing crew size to less 
than two members are.  It is possible that work overload will result and an accident or incident 
happens as a consequence.    
 
6.4 International Experience with Trains Crews of Less than Two Members 
 
FRA is aware of one-person crews operating freight trains in Australia, New Zealand, and 
Europe.  There are no safety data available to account for the safety record of one-person crews.  
Data available provides information about the overall performance of the railroad systems in 
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other parts of the world but it would be misleading to present this record as the performance of 
one-person crews without normalizing or separating rail operations within the country that have 
less than two member train crews in these international operations.  These data are not readily 
available at the moment but FRA will continue to seek this information. 
 
Table 5 below provides some of the details about the characteristics of these railroads.  Based on 
these data, it is clear that U.S. rail industry operations are different from the railroads that have 
one-person operations in Europe and New Zealand.  For the most part, foreign train operations 
are not comparable as train lengths, territory, and infrastructure are not as heavy or complex.  It 
is also apparent that railroads in these countries can be considered to be industrial type railroads 
servicing one origin and one destination only.  Furthermore, railroad employees operating these 
trains are subject to fixed working schedules that limit the risk of fatigue for trains with less than 
two operators (40 to 50 hours per week, 6 month scheduling, and 30 minute breaks every 4 
hours).  For example, employees for the Swedish State Railway can work up to 10 hours for a 
shift but typically work four shifts per week or only around 40 hours per week.  Meanwhile, in 
some of the other countries identified, trains only operate during the day.  In most cases, these 
railroads do not carry out extensive interlining/switching operations with other 
railroads.  Australia, Germany, the United Kingdom, and New Zealand have some type of safety 
requirements for one-person crews.  One-person crews on trains carrying hazardous materials are 
not allowed in the United Kingdom.  In Germany, a second crew member is required in some 
specific cases such as when the driver’s safety device is malfunctioning.  New Zealand has 
communication system requirements for one-person operations and special emergency response 
procedures.   
 
The Fortescue Railway (FGM) of Australia could be considered to have more comparable train 
operations to U.S. Class I railroads.  While the FGM carries out heavy operations with one-
person crews, this railroad has mitigated for the risks associated with such type of operation by 
investing additional resources in its equipment and infrastructure.  FGM’s safety technology 
includes ECP brakes hot bearing detectors, bearing acoustic monitors, broken rail detection, flat 
wheel detector, stream flow and dragging equipment detectors, and track geometry and 
ultrasonic vehicles.  In addition to the systems just described, FGM is in the process of 
implementing a form of PTC and considering the installation of GE’s cruise control.  Cruise 
control installation would reduce in-train forces and prevent train partings.  Furthermore, this 
railroad imposes a limited amount of risk on the public as it operates in one of the most remote 
areas of Australia and carries iron ore on unit trains from mine to port.  This reduces the amount 
of interlining and switching operations that each train needs to carry out.  One-person crew rail 
safety regulation varies by state in Australia but one example is that preparation of any written 
authority can only be undertaken when the train is not moving and that one-person crews cannot 
take additional responsibilities to those accepted for a two person crew train. 
 
FRA also studied the state of affairs in the European Union (EU) and learned that the EU 
requires national governments to oversee train crews through several legal mechanisms.25  These 
                                                   
25 Information about regulations in the European Union and United Kingdom on this issue was provided by Anson 
Jack.  Mr. Jack is the former Deputy Chief Executive Officer of the Railway Safety and Standards Board (RSSB).  
RSSB is a non-profit organization that includes all major stakeholders of the rail industry in the U.K.  RSSB’s 
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mandates require European national governments to play a regulatory role in the approval and 
oversight of crew size.  While there is no specific law on crew size, there are three EU mandates 
that directly apply and shape this issue.  First, EU governments are mandated through the EU’s 
Railway Safety Directive (2004/49/EC (as amended))  to maintain levels of safety and, where 
reasonably practicable, to improve them.  Second, the Common Safety Method for Risk 
Evaluation and Assessment prescribes an approach to the assessment of changes in the railroads 
Safety Management Systems.  And third, the train driver licensing directive mandates the 
certification of train drivers operating locomotives and trains on the European railroad system.   
These three mandates are implemented in each of the European members.  In the United 
Kingdom (U.K.), the Office of Rail and Road (ORR) is charged with the supervision of the 
legislation and regulations that implement EU railroad safety mandates.  The implementing 
legislation and regulations on this area are three:  1) the Health and Safety at Work Act 1974, 2) 
the Railways and Other Guided Transport Systems regulations (ROGS) of 2006, and 3) the EU 
Common Safety Method (CSM).  The Health and Safety at Work Act 1974 mandates the So Far 
as is Reasonable Practicable (SFAIRP) principle.  The ROGS require the use of Safety 
Management Systems through an ORR authorization and certification procedure.  The EU CSM 
applies directly to operators and requires that they conduct an assessment of any significant 
change in their arrangements that can have an impact on safety.  Although there is a requirement 
to use an independent assessment body before implementing a significant change, there is no 
requirement to get the approval or re-approval from the regulator. 
 
When considering a change in crew size levels (which would generally be regarded as having an 
impact on safety) the operator is required to assess the impact on its safety management system 
(SMS).  The SMS must be authorized or certified by the ORR.  Then, in terms of the CSM, 
operators can apply a particular system if they can find a similar ‘reference’ system and 
demonstrate that they are replicating it.  After meeting this requirement, operators can apply it 
without any further assessment.  If not, the next option is to find and use a relevant code of 
practice, such as a set of standards that govern the way the railroad wants to operate.  Finally, if 
neither of these two options is available, operators are required to undertake a detailed risk 
assessment, and apply the results of the risk assessment to the new arrangements, so as to comply 
with the regulatory requirement to manage risks.   
 
This regulatory framework has generated a range of different practices on crew staffing – and 
there are well established UK codes of practice for what needs to be done to have a one-person 
crew (i.e., driver only or DOO).  This includes requirements for visibility along platforms, the 
ability for the driver to operate the doors, etc.  Interestingly, there are locations where it would be 
feasible to introduce DOO, but the introduction has been governed more by industrial relations 
or business decisions such as revenue collection or customer service needs.    
 

                                                                                                                                                                    
primary objective is to support its members (the rail industry) to achieve their objectives of improving safety and 
performance and value for money across the industry, with a focus on: reducing safety risk so far as is reasonably 
practicable, increasing capacity (where appropriate), and improving operating performance and customer 
satisfaction (where appropriate). 
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Many freight operations in the U.K. use one-person crews.  In terms of passenger operations, the 
decision to have a conductor is largely based on the need for revenue collection or customer 
service.  Passenger services still have a conductor on the train, in addition to the locomotive 
engineer.  The Rail Safety and Standards Board found that, in the U.K., one-person crews were 
at least as safe as multiple crew operations.  This means that the existing European regulatory 
framework on this issue is working well. 
 
While data and information about one-person operations around the world are limited, evidence 
found by FRA for this RIA indicates that the safety records of these operations are acceptable.  
FRA also found that most of these foreign operations would meet the requirements in one of the 
exceptions of the proposed rule (due to their size), and that most foreign governments have a role 
in the implementation of one-person crews (where they exist). Another factor to consider is that 
railroad workers in other countries have a more predictable work schedule, fewer working hours 
per week, and more opportunities to rest (Table 4).  Nonetheless, FRA requests public comment 
on the lessons learned from these nations to implement one-person crews under a balanced 
regulatory oversight.  Additionally, we request public input about the safety performance of 
passenger and freight rail operations with less than two people in other countries.  This is 
important because FRA could not find specific data on the safety records of international one-
person crew passenger operations that do and do not meet the proposed exceptions. 
  
 
Table 6 Table Work Hours and Scheduling in Other Countries 
Country Hours per day Break Scheduling 
Sweden 8 to 10 hours per day shift   
United Kingdom 37 hours per week 

(Maximum 50 hours) 
  

Denmark 7 hours day shift 30 minute break after 4 
hours of work 

Employees know their 
work schedule 6 months in 
advance.  

Germany 9 to 10 hours per day, 5 
day week 

Maximum run without 
break is 5.5 hours. 

 

New Zealand Maximum shift length is 
between 10 and 11 hours.  
Maximum length of 
driving (operating) a train 
is between 8.5 and 9.5 
hours. 

30 minute break halfway 
through the shifts.  Driver 
is encouraged to leave the 
cab, take nap, or drink 
tea/coffee. 

Scheduling is done 
centrally and drivers know 
their schedule 10 days in 
advance. 

Source:  Study of one-person train operations (May 1997) 
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Table 7.  Railroads with One-person Operations in Other Countries 
Railroad (Country) Approximate 

length of 
trains 

Approximate weight of 
trains (metric tons) 

Route 
Length 

Mountainous 
Terrain 

Main 
Commodity 

 

Notes 

Malmtrafik AB  - 
MTAB 
Sweden and 
Norway 

52 cars 6240 metric tons 130 miles to 
30 miles 

Yes 
Grades of 1.5% 
for 40km 

Iron Ore 30 metric ton axle loads. This 
railroad operates in the most remote 
region of Sweden, inside the Arctic 
circle. 

Swedish State 
Railway 
(Sweden) 

Similar to 
above 

5,200 metric tons    22.5 metric ton axle loads 

Freight Liner LTD 
(United Kingdom) 

25 cars 1,800 metric tons   Intermodal Freightliner moves about 20 million 
metric tons per year.  

Danish State 
Railway –DSB 
(Denmark) 

10 cars 2,200 metric tons 373 miles 
maximum 

No Intermodal DSB sold its freight division to DB 
Schenker Rail Scandinavia in 2001.  
The company's main business is 
transit traffic between Germany, and 
Sweden and Norway. Domestic 
traffic is largely restricted to a 
handful of  terminals.  200 
employees. 

Tranzrail 
(New Zealand) 

60 boogies (4 
axel cars) 

In average 800 to 900 
metric tons. 
 
Maximum 2000 metric 
tons 

 Yes Mixed freight Narrow gauge system.  Full and 
continuous radio communication. 
This railroad was in bad financial 
situation and nationalized in 2008.   

English Welsh and 
Scottish Railway 
(United Kingdom) 
 
 

50 to 60 
wagons 

3,000 metric tons   Coal, steel, 
and intermodal 

This railroad became  DB Schenker 
Rail UK LTD in January 2009.  
Railroad moved 83 million tons in 
1997.  Hazmat not allowed for one-
person crews. 

Fortescue Railway 
(Australia) 

240 wagon 
unit train, 1.6 
miles long 

30,000 metric tons 159 miles 
(260 km) 

No Iron Ore unit 
trains 

1.435 mm gauge.  40metric ton axle 
loads.  Iron ore operation from mine 
to port. ECP brakes, PTC (may not 
be fully operational), and other train 
control technology.  

Source:  Study of one-person train operations (May 1997), IHS Jane’s World Railways (2014)
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6.5 Other Regulatory Proceedings 
 
This proposed rule is complimentary to, rather than duplicative of, other recent regulatory 
initiatives FRA has issued or is in the process of developing.  These initiatives include:  the 
implementation of PTC systems; the development of risk reduction and system safety programs; 
the development and implementation of comprehensive training programs for safety critical 
employees; and the development of fatigue management plans.  Each of these initiatives will 
enhance safety in some manner, and may either aid a railroad in transitioning to an operation 
with fewer than two crew members or assist a railroad in identifying risks and mitigating those 
risks once such an operation is established.  However, none of these initiatives, either 
individually or collectively, are designed to ensure that a railroad engages in a proactive 
assessment of a change to an operation such as reducing the size of a train crew from two crew 
members to just one crew member.  The purpose of this regulatory action is to ensure that each 
railroad properly consider and evaluate the risks that will be introduced to an operation by 
reducing the existing crew size and that the railroad takes appropriate steps to mitigate those 
risks prior to implementing the operation.  Thus, this proposal is proactive and is aimed at 
reducing or eliminating risk before it is introduced into actual operations.  This approach will 
ensure that the nation’s safety regulator is part of this decision-making process and will ensure 
that safety and economic costs are not transferred to the communities and public where these 
operations might take place. 
 
A subset of this issue was raised during the RSAC process that did not lead to a consensus 
recommendation.  Some RSAC members requested that FRA address the application of a 
railroad safety risk reduction rule to train crew staffing issues during the Working Group 
deliberations.  Sec. 103(a)(1) of the Rail Safety Improvement Act of 2008 (RSIA) directed FRA 
to require certain railroads to develop, submit to FRA for review and approval, and implement a 
railroad safety risk reduction program.  See 49 U.S.C. 20156.  Railroads required to comply with 
such a rule would include:  (1) Class I railroads; (2) railroads with inadequate safety 
performance; and (3) railroad carriers that provide intercity passenger or commuter railroad 
transportation (passenger railroads).  Risk reduction is a comprehensive, system-oriented 
approach to safety that determines an operation’s level of risk by identifying and analyzing 
applicable hazards and developing strategies to mitigate risk. 
   
On December 8, 2010, FRA published an Advance Notice of Proposed Rulemaking (ANPRM) 
that solicited public comment on a potential rulemaking that would require each Class I railroad, 
each railroad with an inadequate safety record, and each passenger railroad to develop and 
implement a railroad safety risk reduction program.  75 FR 76346.  On September 7, 2012, FRA 
then proposed requirements for a System Safety Program (SSP) rule that would partially satisfy 
the RSIA mandate by requiring each passenger railroad to develop and implement an SSP.  77 
FR 55372.  FRA developed the SSP NPRM with the assistance of the Railroad Safety Advisory 
Committee (RSAC).  As proposed, an SSP would be implemented by a written SSP plan that had 
been submitted to FRA for review and approval.  If the NPRM is implemented, a passenger 
railroad’s compliance with its SSP would be audited by FRA, and the passenger railroad would 
also be required to conduct internal assessments of its SSP.  FRA is currently developing, also 
with the assistance of the RSAC, a separate risk reduction rule, referred to as the risk reduction 
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program (RRP), that would implement the RSIA mandate for Class I freight railroads and 
railroads with inadequate safety performance.  Also under development with the RSAC is a 
related Fatigue Management Plan (FMP) rulemaking that would meet the RSIA mandate as it 
relates to fatigue management plans. 
 
Railroads do not have unlimited resources available to mitigate all hazards and risks identified by 
an SSP.  The SSP NPRM therefore explains that railroads will be permitted to prioritize 
mitigating the most severe hazards associated with the greatest amount of risk.  If a railroad’s 
SSP does identify crew size as a hazard, mitigating crew size hazards and risks may depend on 
how the railroad prioritizes them in relation to other identified hazards and risks.  Overall, an 
SSP is not required to mitigate specific hazards and risks, but must promote continuous safety 
improvement over time.  As such, a railroad’s decision regarding whether or not to mitigate crew 
size hazards and risks might also depend on how effectively that mitigation would promote 
continuous safety improvement, compared to mitigation of other identified hazards and risks.  As 
proposed in the SSP NPRM, a railroad would be required to periodically review its program to 
determine whether the SSP goals are being met.  As part of this review, a railroad might identify 
new hazards and risks or re-prioritize hazards and risks that have already been identified.  In any 
case, although a reduction in crew staffing would certainly not be expected as a mitigation 
measure, a change in crew staffing from two crew members to only one crew member would be 
a significant change.  FRA would expect such a change to generate a full review of the Risk 
Reduction Program and an update to the related hazard analysis. 
 
Although FRA will implement SSP, RRP, and FMP requirements in the foreseeable future, there 
is no guarantee that any particular railroad will use an SSP, RRP, or FMP to address the crew 
staffing issue once the FRA’s requirements are effective.  Railroads may try and address issues 
that FRA believes could be solved by adding a second crew member, but instead attempt to 
address the problems by finding other tangentially related solutions.  For example, some 
railroads may choose to spend resources on technology that the railroad believes offers adequate 
redundancy rather than keeping a second crew member.  The technology may improve safety 
but, as FRA-sponsored research summarized earlier in this preamble explains, may create new 
tasks, methods of operation, and other complications that are not fully accounted for.  In other 
instances, a railroad may tackle fatigue issues with one-person crews by reducing the number of 
hours that a single person operation can work on any given day or providing for longer rest 
periods between tours of duty, but without regard to the fact that the lone crew member is 
mentally fatigued and could benefit from another person’s assistance.  Another concern is that 
SSP, RRP, or FMP will not require railroads to address each and every risk.  A railroad could 
identify two-person train crew staffing as an effective mitigation for certain risks, but 
nevertheless choose not to immediately address two-person crews because the railroad decides to 
prioritize other hazards and risks.  Thus, as it will be up to each railroad to identify hazards, 
prioritize risks, and develop mitigation strategies as part of an SSP, RRP, or FMP, problems 
caused by inadequate staffing or engagement of a second crew member may linger after an SSP, 
RRP, or FMP final rule is implemented.  Additionally, as discussed previously, the SSP, RRP, 
and FMP rules will not apply to all railroads, which means that railroads other than Class I 
railroads, passengers railroads, and railroads with inadequate safety performance will not have to 
perform risk analyses pursuant to these rules that might identify crew size as a hazard presenting 
certain risks. 
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In conclusion, the hazards posed by inadequate train crew staffing are common across the 
general railroad system of transportation and should not be left to be mitigated piecemeal, 
dependent on a railroad choosing to implement such a mitigation measure.  FRA has prioritized 
the risks posed by some one-person train operations over other potential hazards that a railroad 
may choose to address through a risk reduction-type program.  This proposed rule is necessary 
for FRA to protect railroad employees and the general public by considering the safety risks of 
each type of one-person train crew operation and prohibiting operations that pose an 
unacceptable level of risk as compared to operations utilizing a two-person crew.  This 
rulemaking is also necessary to ensure that the public through FRA has a voice in the railroad’s 
decision to utilize less than a two-person crew.  Only specific crew staffing requirements would 
resolve this dilemma. 
 
Furthermore, this proposal would not impede the implementation of these other regulatory 
initiatives.  As noted above, the objectives of this regulatory proposal are quite different than 
other recent regulatory initiatives being advanced by FRA.  This proposal is aimed at identifying 
and mitigating risks before they occur and to ensure that FRA has an active role in ensuring that 
a railroad has taken appropriate action before modifying an existing operation that has the 
potential of introducing risk into that operation.  This proposed rule will in no way impede or 
prevent a railroad from implementing the other regulatory initiatives being advanced by FRA 
and will actually encourage the implementation and application of those initiatives in order to 
ensure and monitor the continued safety of train operations where less than two person crews are 
utilized.  The other initiatives will ensure that base-level technology is in place when it is 
installed, that appropriate training is provided to any locomotive engineer operating as a one-
person train crew, and that the risks associated with such one-person train crew operations are 
monitored and evaluated on an on-going basis.  Thus, FRA views all of its recent significant 
regulatory safety initiatives as being complimentary and necessary to this current proposal. 
 
In addition, FRA, in coordination with the Pipeline and Hazardous Materials Safety 
Administration (PHMSA), adopted requirements designed to mitigate the damages of train 
accidents occurring that involve trains transporting large quantities of flammable liquids and to 
reduce the consequences of such an accident should one occur.  The final rule defines certain 
trains transporting large volumes of flammable liquids as “high-hazard flammable trains” 
(HHFT) and regulates their operation in terms of: speed restrictions, braking systems, and 
routing.  The final rule also adopts safety improvements in tank car design standards, a sampling 
and classification program for unrefined petroleum-based products, and notification 
requirements.  These operational and safety improvements are necessary to address the unique 
risks associated with the growing reliance on trains to transport large quantities of flammable 
liquids.   
 
6.6 Distraction in crews with more than one person 
 
One comment FRA heard during the RSAC Working Group meetings was that multiple person 
train crews could be less safe than a one-person crew because sometimes crew members distract 
each other from the train operation activities.  This issue was addressed by the TRB conference 
report on Teamwork in U.S. Railroad Operations with regard to a discussion of how expert 
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teams perform versus non-expert teams.26  An example was given of a train accident in which a 
student engineer was allowed to operate a train independently, receiving no guidance through 
supervisor role modeling or feedback prior to a collision.  The incident was an exemplary 
prototype of a non-expert team because not only were the crew members not trained adequately 
with effective feedback prior to the day of the accident, but also communication and 
coordination completely broke down between all team members directly before the incident.  In 
contrast, expert teams have a clear and common purpose, as well as an understanding of each 
individual members’ roles.  It is that understanding that allows expert team members to 
anticipate each other’s actions and back each other up when needed, as well as coordinate 
without explicit and lengthy communication.  Furthermore, unlike non-expert teams, expert 
teams engage in a regular cycle of prebrief, performance, and debrief.  This performance cycle 
engages the expert teams to identify high and low priorities, revise goals and plans, identify 
lessons learned, and evaluate whether the team is or is not effective both in performing the task 
and identifying the needs of team members.  The research in the conference report concludes that 
the main advantage of developing expert teams is that they have higher levels of 
performance.  For example, expert teams make better decisions and fewer errors, which in turn 
enable expert teams to have a higher probability of mission success.   
 
FRA did not review its accident reports and investigations to determine the prevalence of 
incidents where crew distraction was a cause or contributing factor because FRA believes such 
efforts would not produce significant information or reliable data on this issue.  A mere finding 
of crew distraction in an investigation or report does not provide any indication as to what the 
distraction was or the circumstances surrounding such distraction.  FRA believes that instances 
where crew distraction is involved is not related to the presence of multiple crew members.  FRA 
believes such instances would be very rare.  FRA request public comments, research, and data on 
the safety consequence of crew members distracting one another and the effect the proposed 
rulemaking would have on such incidence.   
  

                                                   
26 http://onlinepubs.trb.org/onlinepubs/circul ars/ ec159.pdf  

http://onlinepubs.trb.org/onlinepubs/circulars/ec159.pdf
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7.  Economic Theory 
 
Railroads provide transportation service for passengers and freight.  This service has many 
attributes such as a certain level of time performance or reliability.  Safety is one of the main 
economic attributes of a transportation service in that it is valued by customers, society, and 
employees.  However, like the other attributes of transportation, safety requires investment.  
Standard economic models can be used to provide some insight about optimal safety levels and 
the market conditions that affect the levels of safety offered by the railroads. 
 
A railroad would be subject to the following demand function: 
 
Equation 1.  Demand function for rail transportation 
𝐸𝐸 = 𝑞𝑞(𝐸𝐸,𝑥𝑥, 𝐿𝐿) 
 
Where, 
 
y = quantity demanded 
q( ) = demand function 
p = price charged per ton-mile or per passenger-mile 
x = preventive effort made by railroad to avoid accidents 
r = measure of other attributes of service that customers value (e.g. speed, reliability of service) 
 
The quantity demanded will be negatively related to price but positively related to the preventive 
effort and the other attributes of service.  Other things being equal, demand for transportation 
decreases as price increases.  Likewise, demand for transportation increases as railroads provide 
better and safer service.  Function yields varying consumer surplus and producer surplus levels 
based on the willingness to trade and the resulting prices.   
 
Consumer surplus is the difference between how much customers would be willing to pay and 
how much they actually pay.  The consumer surplus includes safety level in its calculation as this 
is considered to be one of the attributes of service.  Producer surplus in this case can be regarded 
as profit (π) which is calculated by subtracting the total cost from total revenue.  Total cost 
includes the railroads’ purchase of safety inputs. 
 
In addition to shippers (or passengers) and carriers, railroad operations also affect people in the 
immediate vicinity of the railroad lines, such as those who live or work nearby.  These people are 
strangers to the railroad in that they do not have a contractual arrangement with the railroad and 
cannot directly influence the probability of an accident.  Yet they can suffer externalities as a 
result of operational accidents.  The marginal costs (externalities) imposed on the public is 
denoted by MCP .  The market equilibrium (social welfare maximization) would be reached at the 
point where the combined marginal change in the total cost of prevention (MCS) and the harm to 
bystanders (MCE) equals the marginal welfare gain to all customers from the increased safety 
(MWGC).   
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Equation 2.  Market equilibrium for rail safety with externalities 
𝑆𝑆𝑆𝑆𝑀𝑀𝑀𝑀𝑀𝑀 = MWGC −  MCS − MCE  = 0   

 
SW MAX = market equilibrium is maximizing social welfare 
MWGC = marginal welfare gain to all customers from increased safety (based on customers’ 
willingness to pay) 
MCS = marginal change in the cost of prevention (safety inputs) 
MCP  = marginal change in the harm/cost to the public (externalities) 
 
The model above will result in market equilibrium that maximizes social welfare; however, 
several market failures are possible when one or more of the following conditions are not present 
in the market:27 
 

1. Railroads do not have market power to raise prices above marginal costs. 
2. Customers accurately perceive the preventive effort of railroads and other rival modes of 

transportation. 
3. Customers process information on safety, and act on their safety desires, in a rational 

way. 
4. Railroads are not myopic and have full information when considering the costs of 

prevention that occur in the present, and the consequent cost of accidents that occur at 
random times in the future. 

5. Liability regimes are in place to ensure that railroads internalize into their costs the 
externalities caused to the public. 

 
According to this economic model, the absence of any one of these conditions in the marketplace 
would indicate the potential presence of a safety problem in the railroad industry or a specific 
railroad.  Therefore, research providing evidence on the presence of any of these conditions 
would support efforts that correct existing market failure.  As a result, FRA is proposing a 
regulatory change to improve the expected safety level in the industry.  In this particular case, 
there is evidence that Conditions 4 and 5 are relevant as a proposed regulation would seek to 
prevent the reduction of labor costs to an unsafe level (Condition 4) and ensure high-risk 
shipments are transported in a safe manner to prevent costs being inflicted on the public 
(Condition 5).  The following subsections expand and connect these facts to existing economic 
theory.   
 
7.1  Railroad Safety Investment and Practices  
 
The nature of the market for safety makes it possible for railroads to reduce preventive efforts, as 
these costs would be borne in the present, whereas accident costs including liability to customers 
and bystanders occur at random times in the future.  This situation could result from either a 
deliberate decision by the railroad to defer safety expenditures or from a lack of experience and 
information of the potential consequences of unsafe railroad operations. 
                                                   
27 Savage, Ian (1998). 
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In the past, railroads were in a difficult financial situation and were unable to sustain investment 
in their system to maintain an appropriate level of safety.28  This behavior largely changed after 
the deregulation of the railroad industry by the Staggers Rail Act of 1980, but has emerged in 
particular railroads for short periods of time.  The Act also allowed Class I railroads to sell and 
spin off low-density lines.  This resulted in more Class II and III railroads that maintain 
profitable rail service at lower freight density levels.  The railroads in this industry segment are 
quite diverse in their structure and level of experience.  Until recently, Class II and III railroads 
have been able to improve safety performance as they are able to cooperate and work with Class 
I railroads and shippers.  This interaction means that shortlines are in a large part familiar with 
the railroad industry safety standards and also are in close communication with shippers on all 
matters, including safety.  It can however, be that as new shortlines emerge, these companies 
would be subject to a learning curve regarding the ideal safety practices to ensure risk is reduced 
to average industry levels.29 
   
The railroad industry has an incentive to change safety investment and practices as new 
technologies emerge.  This incentive has proven to be beneficial for the productivity and safety 
performance of the industry.  However, in this particular case, railroads could be tempted to take 
inappropriately high safety risks as they take advantage of emerging operational technologies on 
high-risk trains.  These changes may be well intended and appear to be safe when, in reality, it is 
still unclear what the safety implications are from reducing crew size.   
 
7.2  Externalities 
 
Externalities are the uncompensated harm caused by a railroad on society that occurs in the 
absence of Condition 5 for market equilibrium presented above.  If this market failure exists, 
uninsured railroads do not fully compensate for externalities and would be able to reduce safety 
investment.  The lack of a liability regime to internalize accident costs may cause these railroads 
to reduce safety investment because the railroad may not have to compensate bystanders for all 
safety accidents (marginal cost of compensation or MCE).  This means that as railroads cover 
externalities, they have an incentive to prevent accidents to avoid future compensation payments.  
However, as compensation payments are reduced because of market failure (absence of 
Condition 5), railroads have an incentive to reduce preventive efforts.  There will also be 
consequences for the quantity of output.  Under this scenario, the railroad charges a lower price 
to shippers because it does not have to fully pay out compensation to bystanders.  As a result, 
customers/shippers will have an incentive to demand more rail transportation as it would be 
available at lower cost.  The additional exposure from increased train operations would in turn 
compound the risk to the general public, or bystanders including people living or working near 
railroad property as railroads provide less safe service.   
 
 
 

                                                   
28 FRA, Impact of the Staggers Rail Act of 1980 (2011). 
29 Savage, Ian (1998). 
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7.3  Crew Size as a Production and Safety Attribute 
 
A crew is the group of people who operate a train.30  A more technical definition states that a 
crew is a group of expert specialists, each of whom has a specific position, performs brief events 
that are closely synchronized with each other, and repeats these events across different 
environmental conditions.31  Railroad companies spend significant resources on ensuring that 
trains are properly staffed.  As Section 7.2 shows, train crews have evolved significantly over the 
last 30 years, and use of technology has increased.  This has led the industry to use a two-person 
crew for most of the operations, depending on the nature of the service and safety needs.32  
Railroads must determine optimal crew size and achieve certain attributes in their transportation 
service.  Some attributes are non-safety related but others are safety related.  However, for the 
most part, labor resources for train operations are bundled and cannot be divided.  It is difficult 
to divide a crew’s total costs between non-safety and safety functions as most crew tasks embed 
both safety and non-safety aspects.  Safety quality of railroad service, as it pertains to the train 
crew, is determined by the quality, coordination, and actual completion of the tasks assigned to 
each crew member of the trains in the railroad system.  Therefore, events performed by each of 
the crew members affect the safety and non-safety attributes of the service.  In turn, the numbers 
of operational events that are completed by crew members are affected by the resources the 
railroad spends on labor to ensure trains are operated optimally.  A railroad, or others, can 
determine if a railroad is underinvesting in the safety attributes of train crews by looking at the 
tasks that are assigned to each crew member.  Use of CRM systems also would allow the 
determination of the safety effect of changes in the allocation of human resources or use of new 
technology.33   
 

7.3.1 Train Crew Roles and Responsibilities  
 
Train crews for freight and passenger operations differ.  The following subsection provides a 
broad description of train crews and the tasks that need to be fulfilled by crew members.   

Train Crews in Freight Operations  
 
Most U.S. freight trains operate with a two-person crew consisting of a locomotive engineer and 
a conductor.  The engineer is responsible for operating the train and the conductor is in charge of 
the train.  Each crew member has different responsibilities but sometimes their roles intersect, 
depending on the situation.  It is clear that both crew members support each other to ensure the 
safe operation of the train.   

Train Crews in Passenger Operations  
 

                                                   
30 Merriam-Webster Dictionary.  
31 Webber, Sheila Simsarian, and Richard J. Klimoski. “ Crews:  A distinct type of work team.” Journal of Business 
and Psychology, 18.3, pp. 261–279 (2004). 
32 RSAC TCSWG, Minutes of Meeting (October 29, 2013). 
33 Roop, Stephen S., et al., Rail Crew Resource Management (CRM): The Business Case for CRM Training in the 
Railroad Industry, No. DOT/FRA/ORD-07/21 (2007). 
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Intercity passenger train crews normally consist of a locomotive engineer, a conductor, and one 
or more assistant conductors, depending on the passenger volume and distance between 
passenger stations.  In broad terms, their duties are as follows:  1) the locomotive engineer 
operates the train and complies with signals and speed restrictions, 2) the conductor is in charge 
of the train and makes sure that doors are closed and that the train can depart safely, 3) the 
assistant conductor assists with fare and ticket collection and in an emergency situation is 
responsible for passenger safety.34  There may be two crew members in the locomotive cab, but 
this configuration varies by the nature of the service, such as the length of the trip, the proximity 
to stations, or the physical characteristics of the route.  Examples of a variation are the trains in 
the Northeast Corridor that operate with one crew member (the engineer) in the locomotive cab 
because the route is signaled and trips are usually shorter than 6 hours.  Typically, the conductors 
are in the passenger compartments of the train.  FRA expects the proposed rulemaking to 
maintain the status quo regarding current and future staffing on passenger trains as all existing 
and expected future crew configurations on such trains would meet the provisions or exceptions 
in the NPRM.   
 

7.3.2 Tasks of a Freight Conductor 
 
As noted above, the conductor is in charge of the train.  This includes supervising train 
operations so they are achieved in a safe and efficient manner.  All actions carried out by 
conductors are normally included in one of the following tasks:35  
 

• Managing the train consist  
• Coordinating with the locomotive engineer for safe and efficient en route operation  
• Interacting with dispatchers, roadway workers, and others outside the cab  
• Managing paperwork  
• Dealing with exceptional situations (e.g., diagnosing and responding to mechanical 

problems or conditions in the operating environment)  
 

The conductor provides and ensures that the locomotive engineer is aware of train and trip 
information.  This responsibility also requires the conductor to take action and inform the 
engineer about new developments.  However, this is a shared responsibility as the locomotive 
engineer is also required to notify the conductor if he or she notices any errors made by the 
conductor or if there are new developments in the trip.  
 
In handling radio communications, conductors are the link between the engineers and the 
dispatchers.  During mainline operations, the conductor receives information about the trip, 
writes down the mandatory directives and relays the information to the engineer.  The conductor 
is also responsible for providing reminders to the locomotive engineer of speed restrictions and 

                                                   
34  Roth, Emilie, and Jordan Multer, Technology Implications of a Cognitive Task Analysis for Locomotive 
Engineers, FRA (January 2009).  
35 Rosenhand, Hadar, Emilie Roth, and Jordan Multer, Cognitive and Collaborative Demands of Freight Conductor 
Activities:  Results and Implications of a Cognitive Task Analysis, FRA (July 2012). 
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limits of authority and ensuring compliance.  The conductor must verify that railcars are placed 
correctly in the train and consider multiple factors such as weight, width, height, and commodity 
type in each rail car.  Conductors are required to switch and set out cars, cut crossings, inspect 
equipment, and even troubleshoot and repair cars.  
 

7.3.3 Tasks of a Passenger Conductor  
 
Conductors in passenger operations are also in charge of the train.  However, they generally 
travel in the passenger cars and communicate with the locomotive engineer by radio and the train 
intercom system.  Most actions of passenger conductors fit within one of the tasks below: 
 

• Managing the train consist 
• Managing emergency situations of various natures  
• Customer service activities (e.g., ticketing, boarding) 
• Coordinating with the locomotive engineer for safe and efficient en route operation (e.g., 

train arrival and departure) 
• Interacting with dispatchers, roadway workers, and others outside the cab  
• Managing paperwork associated with the train operation 
• Dealing with exceptional situations (e.g., diagnosing and responding to mechanical 

problems or conditions in the operating environment)  
 
7.3.4 Tasks of a Locomotive Engineer 

 
Engineers are responsible for operating the train.  This requires them to carry out three main 
tasks:  1) coordinate with the conductor (or dispatcher) on information about the route, stops, 
delays, or other operation details; 2) ensure that the locomotive is ready to operate by checking 
for mechanical problems and for adequate levels of fuel, sand, water, and other supplies; and 
3) under the conductor’s supervision and command, interpret train orders, signals, and operating 
rules.   
 
7.4  Technology Changes and Crews 
 
Research indicates that generally the work environment for train crews is changing and that new 
train control technologies can impose additional cognitive and activity demands on train crews.  
These new cognitive demands, in turn, can lead to changes in how locomotive engineers operate 
the train.  Sources of new cognitive demands include constraints imposed by the Positive Train 
Control (PTC) braking profile that require locomotive engineers to modify train handling 
strategies; increases in information and alerts provided by the in-cab displays that require 
locomotive engineers to focus more attention on in-cab displays rather than looking out of the 
windows; and requirements for extensive interaction with the PTC systems (e.g., to initialize it 
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and to acknowledge messages and alerts) that impose new sources of workload.36  The Rail 
Safety Improvement Act of 2008 requires that certain passenger and freight railroads install PTC 
systems governing operations on certain main lines.  Class I freight and intercity and commuter 
passenger railroads are most impacted by new technologies, although some smaller railroads are 
also impacted. 
 
In addition, research is being done on autonomous trains.  There are some pilot programs being 
run in Australia by the Rio Tinto.  Freight trains carry iron ore from mine to port in the Pilbara. 
This proposal would also be relevant to this trend as it sets guidelines by all railroads with less 
than two crew members.  It appears, however, that technology is still not available to run trains 
in a more complex environment.  The North American railroad operating environment requires 
more complex reasoning and adaptability than operations in the Pilbara.  Additionally, situational 
awareness in the U.S. is key to allow for a safe operation in high density corridors and in 
populated areas. 
 
7.5  Crew Size and Railroad Safety Expenditures 
 
Most crew tasks embed a safety aspect.  Therefore considerations of optimal crew size must 
include not only the freight or passenger service attributes (r) but also the safety attributes (x).  
Market failure related to crew size would occur when a railroad purposefully reduces resources 
to an unsafe level.  This change in labor input could take various forms such as crew size, length 
of service, or working conditions.  The proposed rule considers only crew size and the location 
of a second crew member.  This NPRM would provide a mechanism to ensure reduction of crew 
size considers safety aspects and that train service maintains an appropriate level of safety 
compared with that provided by two-person crews. 
 
7.6  Crew Size and Externalities  
 
Recent rail accidents involving crude oil and ethanol shipments demonstrate the potential for 
higher-consequence accidents.  It is also apparent that a large portion of such accident costs 
burden the public and some railroads do not have the financial mechanisms to compensate 
society for a worst-case incident.  These two facts in addition to possibly unsafe conditions 
where crew size is reduced given technological advancements and existing demand for rail 
transportation of crude oil (and other high risk commodities) led to FRA’s proposed rule to 
ensure railroads do not reduce crew size for trains transporting high-risk commodities and 
passengers.    
 
7.7  Economics of Higher-Consequence Events 
 
Incidents with devastating consequences are not rare, and economic theory can assist 
decisionmakers who seek to devise a strategy to effectively reduce risk (mitigation) and ensure 
the financial resources to recover from the incidents are available for the entities affected 

                                                   
36 Roth, Emilie, and Jordan Multer, Technology Implications of a Cognitive Task Analysis for Locomotive 
Engineers, FRA (January 2009).  
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(insurance).37  Several factors shape the behavior of agents on risk.  Experience highlights two 
key problems hamper investment in mitigation measures:  1) ignoring the chance of damage (“It 
will not happen to me”) and 2) the expected benefits from mitigation over the expected life of the 
project do not justify the high upfront cost given other demands on the budget.38  Once the 
tragedy strikes, insurance provides financial resources to assist in recovering from the calamity 
and rebuilding or compensating entities or individuals who were affected.  Insurance is defined 
as an agreement in which a person makes regular payments to a company and the company 
promises to pay money if the person is injured or dies, or to pay money equal to the value of the 
insured item.39 
 

7.7.1 Mitigation 
 
One of the main challenges for acceptable mitigation levels is that some investments are not 
implemented even if they make economic sense by offering effective and cost-beneficial 
mitigation.40  One reason for this lack of interest in protective measures is the belief that future 
disasters will not happen to the entities.  A key variable to define in designing mitigation 
measures to reduce losses is to recognize the limitations of public and private decisionmakers in 
dealing with risk and uncertainty and to design tools and incentives that help them make more 
informed and efficient choices. 
 
As mentioned above, mitigation can generally be an efficient and effective way to deal with risk.  
However, mitigation measure implementation is subject to budget constraints, time value of 
benefits and costs, and perception of risk.  The way that firms subject to the risk perceive these 
three factors determine the level of mitigation measures.  Mitigation measures must enter a 
budget process as all other alternative investments do.  A constrained budget sometimes can lead 
to underinvestment in risk mitigation as these investments may have to compete against other 
comparable but nonsafety investments or safety investments in other areas that rank higher in the 
priority list.  In other situations, these measures may be delayed or obstructed by the fact that 
mitigation is aimed at preventing rare, low-probability events.41  Research indicates that there is 
a tendency to under-weight this investment because a return on the investment would only result 
from an implausible event (delayed and abstract in a human’s view).42  Mitigation investment 
must also go through a process to assess risk and this is subject to the perception of 
decisionmakers and is a process that is difficult and subject to error.  There may be instances 
where some railroads engage in myopic behavior that would favor short-term profits at the 
expense of mitigation investments or unsafe practices.43  In a competitive environment, a firm 
that overinvests can create a costly and more unproductive operating structure while a firm that 
underinvests may be subject to significant damages (internal and external) that could have 
otherwise been prevented or diminished.      
                                                   
37 Kunreuther, Howard, and Mark V. Pauly, Encouraging Mitigation Against Disasters Through Private and Public 
Sector Initiatives (2012). 
38 Kunreuther and Pauly (2012). 
39 Merrian-Webster Dictionary.  
40 Kunreuther and Pauly (2012). 
41 This tendency is known as hyperbolic discounting.  
42 Kunreuther and Pauly (2012). 
43 Savage, Ian, The Economics of Railroad Safety (1998). 
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An increased risk of higher-consequence incidents requires a need to reexamine mitigation 
practices.44  Risk mitigation measures seem to be an efficient way to deal with this issue and can 
be done by the private or the public sector.  The private sector has the ability to take preventive 
measures to lower risk.  In the railroad industry, it is well known that railroads have invested and 
continue to invest a large amount of resources to improve safety and lower risk.  This fact is 
reflected in the improving safety performance of the railroad industry.  The public sector has 
different roles and methods to ensure mitigation measures are implemented.  Public means to 
advance mitigation include legal or regulatory means, financial incentives, or information 
dissemination.  The Federal Government also has several tools to ensure more preventive 
measures are adopted such as safety regulations or laws that aim to accomplish this policy.   
 

7.7.2 Train Crew Size as a Risk Mitigation 
 
One of the main duties of the crew is to operate the train safely and ensure that operating rules 
are observed.45  As noted in the General Code of Operating Rules (GCOR), crews have an 
intrinsic role in the safe operation of trains.  The NPRM would ensure that crew size reductions 
do not increase the risk of a higher-consequence accident.  This approach would make sense 
economically because it minimizes the possibility of having an event with loss of life and 
injuries and damage to property and environment and also puts the costs of moving high-risk 
commodities into the railroads’ cost structure.  Therefore, the approach taken in this NPRM 
would allow a more efficient pricing of transportation service, ensuring that the exposure of 
society to these shipments is reflected in the price and the quantity of railroad movements for 
these commodities.    
 

7.7.3 Insurance 
 
Insurance provides a financial mechanism to supply the economic resources needed for the 
recovery after a disastrous event.  Insurance and mitigation are inherently intertwined; insurance 
structure and risk premium can incentivize mitigation investment, and mitigation measures can 
affect risk premiums and other aspects of insurance policies in the market (e.g., the length of 
insurance policy, availability, cross-subsidization, or affordability).  A well-designed insurance 
policy would incentivize mitigation investment, price the policy at optimal levels, and provide 
enough coverage for the existing risk.  What is important to consider in the particular case of 
railroad safety and the proposed crew size regulations is that some railroads lack sufficient 
insurance or do not have the financial wherewithal to compensate the public or other parties if a 
large accident affects them, particularly higher-consequence accidents.  Furthermore, financial 
compensation does not fully reverse the damage as it is impossible to repair the loss of life or 
permanent body injuries.  Therefore, it is critical for FRA to ensure that all viable mitigation 
efforts (including optimal crew size) are taken by all railroads to minimize the risks related to 
train operations, especially those that entail high consequences such as crude oil, ethanol, and 
other hazardous materials.   
                                                   
44 Economic literature has mainly focused on natural disasters.  FRA believes that the NPRM deals with a similar 
scenario where an accident can have very serious consequences.   
45 General Code of Operating Rules Committee (2005). 
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8.  Data and Methodology 
 
The RIA is based on the data and methodology described below.  FRA is using public data and 
providing all the formulas used in this RIA.  Results can be replicated and can be used to assess 
varying regulatory scenarios.  
   
8.1  Data  
 
This RIA uses data and information from multiple sources.  These data were used in the different 
sections to analyze the need and impact of the proposed rule.  Data used and sources are listed in 
Table 1.  
 
Table 6   Dataset Information 

 Dataset Source Notes 
1 Rail equipment accidents FRA safety data Form 6180.54 
2 Railroad casualties FRA safety data Form 6180.55a 
3 One-person crew operations FRA internal survey See Appendix A for details. 
4 One-person crew operations ASLRRA survey Results of this survey were presented at an 

RSAC Train Crew Size Working Group 
(TCSWG) meeting. 

5 Railroad waybill sample STB  
6 Wage statistics STB  
7 Annual Energy Outlook 2014 Energy Information Agency  
8 Railroad performance measures AAR  
9 ASLRRA Facts and Figures 2012 ASLRRA  
10 NTSB Accident Reports NTSB  
11 Railroad Facts 1980 to 2011 AAR  
 
Additionally, FRA obtained information from multiple organizations in the public, private, and 
academic sectors, and these information sources are referenced throughout this RIA.   
 
8.2  Methodology 
 
The proposed rule was analyzed by assessing the current operating environment in the railroad 
industry and the U.S. economy that prompted the regulatory action.  The Background section 
(Section 6) describes the recent changes that motivated FRA to issue the NPRM.  As the need for 
the regulation is stated, the RIA provides a framework under existing economic theory to 
conclude the existence of a market failure and the role of the proposed regulation in resolving 
this market failure.  Subsequently, in Section 9, FRA estimates the economic impact of the 
proposed regulation.  All cost and benefit estimates fall within the economic theory laid out in 
Section 7.   
 
Section 9’s cost and benefit information provides the estimated economic impact of the NPRM.  
These estimates were calculated using the data sources cited in Table 1, assumptions in 
Section 8.2.1, and the formulas specified in each particular subsection.  Resulting economic 
estimates were discounted to obtain the present value (PV).  PV discounting allows the 
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comparison of cost and benefit streams that are accrued in different time paths.46  Discount rates 
of 3 percent and 7 percent are used.47   
 

8.2.1  Assumptions and Inputs 
 
The RIA is based on the following assumptions and inputs: 

 
1. Value of Statistical Life (VSL) was $9.2 million in 2013 (U.S. DOT, 2014).48  
2. The VSL is projected to grow 1.18 percent per year (U.S. DOT, 2014). 
3. The average hourly rate for railroad professional and administrative staff is $94.13 

(Surface Transportation Board (STB), 2014).49 
4. The average hourly rate for the railroad’s train and engine employees is $51.03 (STB, 

2014).50   
5. Real wage rates (unburdened) are also projected to grow 1.18 percent per year (FRA, 

2014).51 
6. The regulation would become effective on or about January 2016.52  
7. There are approximately 730 Class III railroads.53   
8. 90 Class III railroads are exempt from this proposed regulation because they are tourist, 

scenic, historic, or excursion railroads that do not carry freight.54   
9. Each existing one-person train operation carries out 14 starts per week. (Expert opinion.  

FRA specifically requests comment on this estimate.)55 
10. Only 48 percent of the existing one-person operations are on main lines. (Expert opinion.  

FRA specifically requests comment on this estimate.) 
11. Average train speed in the industry is 24.43 miles per hour (mph) (Association of 

American Railroads (AAR) Performance Measures, 2014). 

                                                   
46 The formula used to calculate these flows is as follows:  1/(1+I)t where “ I” is the discount rate, and “ t” is the year.   
47  OMB Circular No. A-4.  Discounting is used in economic analyses to make costs and benefits that occur in 
different time periods comparable. 
48 FRA has applied DOT’s “ Guidance on the Economic Value of a Statistical Life in US Department of 
Transportation Analyses,” which adjusted estimated VSL to $9.2 million ($2013) and provides guidance used to 
compute casualty mitigation benefits in each year of the analysis based on forecasts from the Congressional Budget 
Office of a 1.18 percent annual growth rate in median real wages over the next 10 years.  
49 Surface Transportation Board 2014 Wage Statistics.  This wage rate includes overhead. 
50 Surface Transportation Board 2014 Wage Statistics.  This wage rate includes overhead. 
51 FRA adjusted wage-based labor costs in each year to ensure consistency with VSL values. 
52 Effective date assumption allows having a base year for the estimation of costs and benefits. 
53  This estimate of railroads is based on the number of railroads that reported to FRA per Part 225 for 2013.   
54  See the proposed 49 C.F.R. § 271.3(b)(3).  This estimate of railroads is based on the number of railroads that 
reported to FRA per Part 225 for 2013.   
55 This would be 2.8 trains starts for services operating five days a week or 2 train starts a day for services operating 
on a daily basis.  Given that train services/routes (operations) are highly variable in frequency, FRA thought this 
would be a realistic assumption as services may only operate a few days a week but require more train start while 
other services may run more frequently but require fewer starts.  FRA requests comments on this assumption.   
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12. There are 6,502 train starts with one-person crews in shortline railroads per year (FRA 
estimate using the American Short Line and Regional Railroad Association (ASLRRA) 
survey).56 

13. There are 9,288 train starts with one-person crews in Class I railroads per year (FRA 
estimates using the ASLRRA survey).57 

14. Average mileage per one-person crew start is 35.8 miles (ASLRRA survey, 2013).58 
15. 16 percent of one-person crew operations would not be able to get an exception under §§ 

218.131 or 218.133.  (This is based on a calculation by FRA and the public comment is 
requested on this estimate).59 

o 11 percent of the operations would due to their operating characteristics, and 
o 5 percent of the operation would not be able to get exception due to the 

commodity type. 
16. Eight train and engine employees will continue to enter a voluntary or coworker referral 

program per year under 49 CFR Part 219, Subpart E, as the proposed rule allows more 
interaction between train crew members. The effectiveness of the program will not 
deteriorate. 

17. Four percent of two-person crews enter the proposed special approval process and 
become one-person crews. (Expert opinion.  FRA requests comment regarding this 
estimate.) 

18. The input elasticity of substitution between labor and equipment/materials is 0.50.60 
19. There is an increase of 10 percent in expenses for each unit of savings that result from the 

implementation of one-person crews due to the specific freight train exceptions (§ 
218.131), continuance of operations not meeting proposed staffing requirements (§ 
218.133) or the special approval process (§ 218.135) in the proposed rule. (Expert 
opinion.  FRA specifically requests comment on this estimate.) 

20. Each special approval request (§ 218.135) requires 40 labor-hours to complete and 10 
hours for FRA to review. 

21. 6,720 Class I railroad labor-hours are required to submit the information for the 
continuance of existing operations process 

22. 960 labor-hours per Class I railroad are required to process continuance of existing 
operations requests. 
 

FRA requests comments on all assumptions and inputs listed above. 
 
                                                   
56 13,480 train starts per year (ASLRRA survey) x 48% mainline traffic (assumption 10). A copy of this survey can 
be found in the docket for this rule.  [PLEASE PROVIDE A LINK] 
57 6,502 train starts (assumption 12) ÷ 70% (Class I network share). 
58 Dataset 4 in Table 1. 
59 % short lines not moving key trains * % of short lines with speeds > 25 mph  = 72.61% x 15.29% = 11.11% 
60 STB, A Study of Competition in the U.S. Freight Railroad Industry and Analysis of Proposals That Might 
Enhance Competition (2008). 
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9.  Costs 
 

The proposed rule would amend Chapter II, Subtitle B of 49 CFR.  There are three main changes 
which would amend the authority citation for Part 218, add new definitions, and add Subpart 
G.61  All of the costs of the proposed rule result from the addition of Subpart G to 49 CFR Part 
218, as this amendment contains all the new requirements that relate to train crew.   

Compliance costs associated with this rule include the addition of a second crew member to 
certain train movements to existing and new operations as well as information submission and in 
some cases mitigation implementation associated with obtaining special approval to operate with 
less than two crew members.  The following sections analyze the costs associated with each 
proposed section. 

9.1  Authority Citation Amendment and Definitions 
 
The proposed rule would amend and clarify that the regulation is authorized by § 1.89 as one of 
the Delegations to the Federal Railroad Administrator.  The proposed rule would add two 
definitions to Part 218.  These definitions would be applicable to all of Part 218, not just the 
proposed Subpart G.  The proposed rule would define “Associate Administrator” and “FTA.”  
These definitions are not expected to inflict any regulatory costs on a standalone basis.  
Regulatory impact as it relates to these definitions would be in sections of the proposed Subpart 
G.  Any economic impact resulting from the use of these definitions is accounted for by this RIA 
in the appropriate sections.  
 
9.2  Addition of Subpart G – Train Crew Staffing  
 
The proposed rule would introduce train crew staffing requirements by adding Subpart G to Part 
218.  All regulatory costs resulting from this proposal would be related to Subpart G.  The total 
costs in Section 9.11 reflect costs related to Subpart G. 
 
9.3  Purpose and Scope (§ 218.121) 
 
The proposed § 218.121 provides the purpose and scope of Subpart G.  The purpose of 
Subpart G would be to ensure that each train is adequately staffed for safe train operations.  Train 
staffing would be regulated by Subpart G by prescribing minimum crew size requirements and 
appropriate location of train crew members.   
 
Overall, the proposed rule would be expected to increase operating costs to a certain extent.  
Train crew labor is a major component of train operating costs.  Thus, the proposed regulation 
would increase costs by limiting the ability of railroads to reduce train crew size, requiring 
railroads to add an additional crew member to existing one-person operations, requiring railroads 
to take certain mitigation actions as a condition to operating a one-person crew, and by requiring 
railroads to prepare and submit information to FRA so that FRA may consider requests to use 

                                                   
61  See the proposed rule published on March 17, 2011, 76 FR 14592. 
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one-person crews. The proposed rule also would make train crew changes more gradual and well 
thought out and would establish formal regulatory oversight.  This implies that reducing the crew 
size to less than two members would take more time and require more resources to ensure safety 
is not compromised.  These efforts would translate into higher costs as railroads delay the 
implementation of one-person train crews or even add an additional crew member to existing 
one-person operations.  (Specific cost estimates as they relate to the purpose and scope of this 
NPRM are in Section 9.5 – General Requirements.)      
 
9.4  Definitions (§ 218.123) 
 
The proposed rule would introduce four definitions for Part 218.  The definitions clarify what 
can be included in the general exceptions in § 218.127.  The defined terms are “trailing tons,” 
“train,” “switching service,” and “tourist, scenic, historic, or excursion operations that are not 
part of the general railroad system.”   
 
The term “tourist, scenic, historic, or excursion operations that are not part of the general railroad 
system of transportation” would mean such operations conducted only on track used exclusively 
for that purpose (i.e., there is no freight, intercity passenger, or commuter passenger railroad 
operation on the track).   
 
“Trailing tons” would mean the sum of the gross weights—expressed in tons—of the cars and 
the locomotives in a train that are not providing propelling power to the train.   
 
“Train” would mean one or more locomotives coupled with or without cars, except during 
switching service.   
 
“Switching service” means the classification of rail cars according to commodity or destination; 
assembling of cars for train movements; changing the position of cars for purposes of loading, 
unloading, or weighing; placing of locomotives and cars for repair or storage; or moving of rail 
equipment in connection with work service that does not constitute a train movement.  FRA has 
not limited switching service to yard limits, although switching service often takes place within a 
rail yard.   
 
These definitions would not impose any regulatory costs on a standalone basis.  Use of these 
definitions by other proposed sections may generate costs.  These costs are accounted for in the 
specific section where the definition is used and imposing a new regulatory burden.   
 
9.5  General Crew Staffing and Roles and Responsibilities of Second Crew 

Member for Freight and Passenger Trains (§ 218.125) 
 
This proposed section would include the general crew staffing and location of second crew 
member requirements for both freight and passenger trains.  The proposed § 218.125 also 
contains exceptions from crew staffing requirements for trains not loaded with certain hazardous 
materials.  Costs associated with addition of this section are related to addition of second crew 
members.  In this section of the analysis, FRA first presents the gross costs associated with the 
general requirement, then examines the impacts of the exceptions, and finally presents the net 
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costs imposed on railroads by subtracting the impacts of the exceptions from the gross costs.  
FRA also includes costs associated with complying with the information submission 
requirements for special approval of single-person operations as well as any mitigations that may 
need to be put in place to receive approval. 
 

9.5.1 Train Crew Staffing 
 
The proposed rulemaking would require each train to be assigned a minimum of two crew 
members § 218.125(b).  The proposed § 218.125(c)(1)–(2) notes that none of the staffing 
exceptions that would permit a train to be staffed with less than two crew members would be 
applicable if: 
 

1. The train contains one or more loaded tank cars of any one or any combination of 
materials poisonous by inhalation,62 and including anhydrous ammonia,63 and ammonia 
solutions,64 or 

2. The train contains 20 or more loaded rail or tank cars or loaded intermodal portable tanks 
of any one or any combination of the same materials in item 1 above,65 flammable gas,66 
flammable liquid,67 combustible liquid,68 explosive,69 or hazardous substance.70 

FRA estimated the cost related to the proposed § 218.125(b) and (c)(1)–(2) by using the formula 
in Table 7 below.  The cost increase would result from additional crew members on the trains 
that are currently operating with a one-person crew and from the delay or prevention of 
instituting new one-person crew operations in the future.  Cost related to this requirement would 
be $12.5 million.  Discounted value for this cost is $10.6 million at the 3-percent level and $8.7 
million at the 7-percent level.  Details of how these numbers were calculated are provided below.  
These values do not take into account the proposed exceptions provided or the approval 
processes for existing and start up one-person crew operations, the impact of which is presented 
in the following sections of this analysis. 
 
One additional consideration about this requirement is the potential presence of a second crew 
member during a train accident.  This means that second crew members are assuming a certain 
level of risk of facing a train accident.  However, the design of the NPRM would minimize this 
probability as it would allow lower risk one-person crews to continue under § 218.133 or to be 
implemented under § 218.135.  This means that only trains without the proper technology or 
with a specific higher risk characteristic would be required to maintain a second crew member.  
FRA believes this would result in a better outcome as risk of an accident is reduced by ensuring 
technology or labor inputs are included in every train operation.  Once railroads determine the 
                                                   
62 49 CFR 171.8. 
63 UN 1005. 
64 UN 3318. 
65 Poisonous by inhalation materials (49 CFR 171.8), anhydrous ammonia (UN 1005), ammonia solutions (UN 
3318). 
66 Any Division 2.1. 
67 Class 3. 
68 Class 3. 
69 Class 1.1 or 1.2. 
70 49 CFR 173.31(f)(2). 
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one-person operations that are to be implemented and install the technical inputs (or take proper 
operational changes), one-person trains will have a lower risk of getting involved in a train 
accident.  Trains that are ineligible for crew reduction for economic, operational, or regulatory 
reasons would maintain a minimum crew size of two but avoid increasing the risk of that train 
having a train accident.  In the absence of the proposed rulemaking more higher-risk one-person 
operations could be implemented and impose larger risk on other trains, railroad employees, or 
the society as a whole, even if these trains had only one person on board.   
 
Evidence collected shows that railroads would implement one-person crews after PTC is 
installed.  This means that the potential for a train to train collision could theoretically be 
eliminated.  Of course, that is based on the assumption that the PTC system will work properly 
under all conditions and circumstances.  Where the PTC system fails, there may be cost savings 
if only one crew member dies in a collision rather than two (or if it is two trains colliding head-
on that there may be only two fatalities to crew members instead of four).  However, FRA’s 
position is that two crew members are needed when the PTC system fails and that the crew 
working together has a greater likelihood of avoiding such a head-on collision than a one-person 
crew.  Assuming that PTC equipped trains have one-person train crews, operational changes 
would increase the number of employees working with the train from the ground (utility 
personnel) and it is unclear what the safety impact of this would be.  Recent highway-rail grade 
crossings accidents have proven that new locomotives crashworthiness can preserve the lives of 
the crew members and in some cases, crew members help each other to exit the locomotive and 
to manage the situation after having an accident at a highway-rail crossing.  However, even 
considering these factors, having a second person in the crew would expose them to the risks 
associated with highway-rail crossings accidents. 
 
In order to estimate the train crew staffing costs that would result from this proposed rule, we 
first made estimates and assumptions about the current and expected future numbers of train 
starts with one-person crews in each year.   Currently, according to the ASLRRA survey, there 
are 6,502 shortline and 9,288 Class I train starts per year with one-person crews.  If railroads 
were required to have an additional train crew member on each of those starts, they would need 
to pay the crew members for each hour of time spent on these operations.  For shortlines, 
according to the ASLRRA survey, the average mileage per one-hour crew start is 35.8 miles and 
according to AAR the average train speed in the U.S. is 24.43 mph.  Therefore, we estimated that 
each operation would take 1.47 hours of crew member time.  Using STB data, wage rates for 
crew members was estimated to equal $51.03 per hour, resulting in an estimate of an additional 
wage cost of $74.78  ($51.03 x 1.47 hours) per operation.  This value was multiplied by the 
numbers of current shortline and Class I train starts per year to estimate the costs that would be 
associated with adding an additional crew member to each of these starts.  The results of this 
estimation are presented in Table 7 below.  Furthermore, FRA estimates that unit costs per crew 
would equal $78.86.  This means that railroads would have to spend about $78.86 per crew start 
that need to add a member.   
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Table 8.  Gross Costs Related to General Requirements Proposed in § 218.125:  Additional Crew Members 
(Does not account for proposed) 

 
ΔCOST tcs  = Σ(TSO t  x AHT t  x S t ) 

 
ΔCOST tcs  = change in cost in train crew staffing  
Σ =  sum of years 1 to 10 
TSO t = train starts with one-person crews in year t in absence of this proposed rule (Assumption 12 for shortlines 
and 13 for Class Is) 
AHT t = average hours per train trip in year t (average mileage per trip x average speed) (Assumptions 14 and 11 
respectively)  
S t = average salary per hour in year t (Assumption 4) 
 

 Cost Discounted at 3% Discounted at 7% 
 

Shortlines $ 5,127,588[1] --- --- 

Class I railroads $ 7,325,125[2] --- --- 

All railroads cost $ 12,452,713 $  10,592,097 $  8,689,515 
[1]   $ 74.77 Cost to add a crew member 
    x    6,502           Train starts 
       $ 486,154.54 First year 
    x          10            Years 
      $ 4,861,545.40 
    x       1.054        Growth in wages 
      $ 5,127,588       
 
[2]   $ 74.77 Cost to add a crew member 
    x    9,288           Train starts 
       $ 694,463.76  
    x          10            Years 
      $ 6,944,637.60 
    x       1.054        Growth in wages 
      $ 7,325,125       
 

 
FRA believes that with or without this rule, one-person crews would expand but the purpose of 
this rule is to ensure that railroads take appropriate precautions to ensure that that expansion does 
not lead to an inappropriate level of safety.  For this reason, FRA included an increase in crews 
with less than two people.  The RIA considers the growth in one-person operations that would be 
implemented through the proposed special approval process (§218.135) in Section 9.10 of the 
RIA and in the sensitivity analysis.   
 

9.5.2 Location of Second Crew Member 
 
The proposed paragraph (d) in § 218.125 contains the general requirements pertaining to the 
location of a second crew member when the train is moving.  It is important to note that the 
proposed regulatory language is written under the premise that the locomotive engineer is the 
first crew member and is always located in the cab of the controlling locomotive when the train 
is moving, unless the controlling locomotive is being operated remotely.  This means that, in 
general and with some exceptions, the second crew member would be carrying out the duties of a 
conductor but with the understanding that since a single crew member could hold multiple 
operating crew certificates, it is possible that a second crew member could be designated as 



 

44 
 

having a job title other than conductor and not require a locomotive engineer or conductor 
certificate. 
 
Although FRA believes that the best location for the second crew member is generally in the cab 
of the controlling locomotive when the train is moving, the proposed rule provides the flexibility 
to carry out train operations when the second crew member is located somewhere else than on 
the moving train.  This flexibility is provided in the NPRM if the following four conditions are 
met by the train:  
 

1. The train crew member cannot perform the duties assigned without temporarily 
disembarking from the train.  

2. The train crew member has the ability to directly communicate with the crew member in 
the cab of the controlling locomotive. 

3. The train crew member can continue to perform the duties assigned. 
4. The location does not violate any Federal railroad safety law, regulation, or order. 

   
FRA believes that all existing operations and all future operations over the next 10-years comply 
with the proposed rule’s definition of “roles and responsibilities of second crew member when 
the train is moving,” including the requirement to have the ability to directly communicate with 
the crew in the cab of the controlling locomotive, and therefore there would be no cost or benefit 
from this proposal.  FRA requests public comments on whether this assumption is correct.  The 
proposed § 218.125(d) would not have an individual impact on costs as the section attempts to 
provide more regulatory flexibility for the railroad industry to comply with the proposed train 
staffing requirements analyzed in Section 9.5.1.  Additional staffing costs are encompassed 
within Section 9.5.1, as any train that is currently operating with one of the crew members 
meeting the requirements described above would be in compliance with the proposed regulation 
and would therefore not incur any additional costs.   
 
9.6  General Exceptions to Two-Person Crew Requirement (§ 218.127) 
 
General exceptions (§ 218.127) would apply to the two-person crew staffing and location 
requirements in the proposed rule (§ 218.125).  These exceptions would not apply to trains 
carrying commodities listed in § 218.125(c).  Section 218.127 would be applicable for passenger 
or freight trains and would cover trains performing helper service; tourist, scenic, historic, or 
excursion trains that do not operate on the general railroad system of transportation; locomotives 
or consists of locomotives not attached to any piece of equipment or attached only to a caboose; 
train operations that provide nonrevenue service for the administration and upkeep service of the 
railroad; and remote-control operations. 
 
FRA assessed how these operations would be affected by the proposed rulemaking and 
determined that these operations would be unaffected.  No operation meeting these descriptions 
is expected to change crewing practices.  For this reason, this section has no associated costs.  It 
adds flexibility and cost savings relative to the general requirements proposed.  Since no costs 
were included in Section 9.5 for these operations, there is no need to make any adjustments to 
cost estimates. 
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9.7  Specific Passenger Train Exceptions to Two-person Crew Requirement 

(§ 218.129) 
 
In addition to the general exceptions, passenger railroads would be granted a set of specific 
exceptions to ensure existing passenger rail operations can continue without disruptions in 
recognition of some of the particular conductor functions in passenger service.  Most of the 
§ 218.129 exceptions to the train crew size requirements deal with operational intricacies 
inherent to passenger railroading and represent lower risk activities when there are no passengers 
on the train consist or when a one-person crew is able to carry out all of the safety-related duties.  
It is important to note that while the Railroad Safety Advisory Committee (RSAC) Train Crew 
Size Working Group (TCSWG) did not reach an agreement, passenger rail industry 
representatives expressed tentative positive feedback with the proposed exceptions for passenger 
train crew requirements.  The list below provides a general description of the specific exceptions 
that would be granted to passenger operations: 
 

1. Passenger train operations moving empty cars or cars that are being moved for other 
reasons than providing passenger service, 

2. Passenger train operations involving a single self-propelled or married-pair unit (e.g., a 
diesel multiple unit) where the engineer has direct access to the passenger seating 
compartment and a passenger railroad emergency 

3. An urban rapid-transit system or a light-rail transit operator that is connected with the 
general railroad system of transportation under the following conditions: 
a. The operation is temporally separated from any conventional railroad operations. 
b. There is an FTA-approved and designated State Safety Oversight (SSO) agency that 

is qualified to provide safety oversight. 
c. The light rail operator has an FTA/SSO approved System Safety Plan in accordance 

with 49 CFR Part 659. 
 

Crewing practices in passenger rail operations are not expected to vary as a result of the 
proposed regulation.  All passenger and commuter operations would be able to meet the 
proposed requirements or exceptions.  Therefore, there are no costs related to this exception as 
the exception reflects current practice.  FRA expects these exceptions to reduce the burden that 
otherwise would be imposed on the U.S. passenger rail industry.  Since no costs for these 
operations were included in Section 9.5, there is no need to make any adjustments to costs. 
 
9.8  Specific Freight Train Exceptions to Two-person Crew Requirement 

(§ 218.131) 
 
The proposed § 218.131 would provide specific exceptions for freight trains, provided that they 
are not loaded with hazardous materials that are listed in § 218.125(c).  The first of these 
exceptions is aimed at limiting the burden on small railroads.  As such, the proposed crew size 
regulation is designed to limit applicability to railroads that exceed 400,000 total employee work 
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hours annually.  In addition to meeting the employee work-hours threshold, one-person trains 
would be limited to a speed of 25 mph or less,71 and to operate under the conditions for: 

i. Track grade.  The track segment over which these trains operate would have grade 
limitations,72 or  

ii. Second crew member.  A second train crew member, other than the locomotive engineer, 
is intermittently assisting the train’s movements and has the ability to directly 
communicate with the crew member in the cab of the controlling locomotive.  The 
second train crew member cannot meet the requirements in § 218.125 regarding the 
location of the second crew member because this person is frequently in transit and 
cannot continuously remain with the train.   
 

The second freight exception would cover mine load-out, plant dumping, or similar operations.  
This means that the proposed regulation would not apply to freight trains that are being loaded or 
unloaded on a large scale and assembly-line types of operation—except, of course, those 
associated with certain high-hazard commodities.  The operations excepted usually have trains 
moving at 10 mph or less and carry out highly automated loading and unloading. 
 
This proposed requirement would significantly reduce the regulatory burden on shortline 
railroads presented earlier in this analysis.  FRA estimated that about 84 percent of one-person 
operations carried out by shortlines would be exempted by the proposed § 218.131.  As can be 
seen in Table 7, this percentage was calculated by using the data gathered by FRA through its 
regional offices.  FRA estimated this number based on the shortlines moving at more than 25 
mph and shortlines carrying hazardous materials.  To calculate the cost reduction resulting from 
the exception for shortline, FRA subtracted from the overall impacted shortline railroad 
population the percentage that would not get the exception.  The difference represents the 
percentage that would get the exception.  This percentage can then be applied to the gross impact 
on the shortline railroads presented in Section 9.5.1 above.  Regulatory costs would be reduced 
by $4.3 million over the next 10 years.  Discounted value is $3.6 million at the 3-percent level 
and $3.0 million at the 7-percent level.  
  

                                                   
71 This proposal provides a venue for railroads to implement one-person operations where speeds exceed 25 mph.  
Proposed § 218.133 would establish a process for existing operations that do not meet staffing requirements to 
continue operations as long as risk is addressed in an appropriate manner.  The process would allow railroads not 
meeting general or specific exceptions, and already carrying out one-person operations, to continue providing rail 
service.  However, the proposed § 218.133 would ensure FRA has the ability to review the safety measures that are 
taken by the railroads in train operations with one-person crews.  Also, proposed § 218.135 would establish a special 
approval procedure for train operations with crews of less than two people.  This process would be tailored for 
startup operations that did not exist before January 1, 2014.  This process is tailored for operations that do not meet 
the requirements delineated under the general exception (§ 218.127), particular exceptions (§§218.129 or 218.131), 
or existing one-person operations (§ 218.133). 
72 To an average grade of any segment of the track operated over is less than 1 percent over 3 continuous miles or 
2 percent over 2 continuous miles 



 

47 
 

 
Table 9.  Cost Reduction Resulting from Specific Exception in § 218.131 
 
ΔCOST fexc  = Σ(COST t  x PEXCEPT) 
 
PEXCEPT  

= 1 - �# 𝑘𝑘𝐸𝐸𝐸𝐸 𝑇𝑇𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝐸𝐸  𝑤𝑤𝑇𝑇𝑇𝑇ℎ 𝐿𝐿𝑇𝑇𝐸𝐸−𝐸𝐸𝐸𝐸𝐿𝐿𝐸𝐸𝐿𝐿𝑇𝑇  𝑐𝑐𝐿𝐿𝐸𝐸𝑤𝑤𝐸𝐸  𝑇𝑇𝑇𝑇 𝐸𝐸ℎ𝐿𝐿𝐿𝐿𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸

# 𝐿𝐿𝑜𝑜 𝑇𝑇𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝐸𝐸  𝑤𝑤𝑇𝑇𝑇𝑇ℎ 𝐿𝐿𝑇𝑇𝐸𝐸−𝐸𝐸𝐸𝐸𝐿𝐿𝐸𝐸𝐿𝐿𝑇𝑇  𝑇𝑇𝑇𝑇 𝐸𝐸ℎ𝐿𝐿𝐿𝐿𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸
+

# trains with  one−person crews  not qualifying for the exception  

# 𝐿𝐿𝑜𝑜 𝑇𝑇𝐿𝐿𝐿𝐿𝑇𝑇𝑇𝑇𝐸𝐸 𝑤𝑤𝑇𝑇𝑇𝑇ℎ 𝐿𝐿𝑇𝑇𝐸𝐸−𝐸𝐸𝐸𝐸𝐿𝐿𝐸𝐸𝐿𝐿𝑇𝑇  𝑇𝑇𝑇𝑇 𝐸𝐸ℎ𝐿𝐿𝐿𝐿𝑇𝑇𝐸𝐸𝑇𝑇𝑇𝑇𝐸𝐸𝐸𝐸
�  

 
= 1- ( 

390

6502
+

672

6502
) 

 
PEXCEPT = 83.65% 
 
The number 1 represents regulated trains in short line railroads only.  
Number of key trains with one-person crews in short lines = Percent of shortlines with one-person crews in the 
railroad industry x Number of key trains in shortlines x percent of train on main lines  = 0.025 73 x 32,000 x 
0.48 74 ≈ 390 
 
Number of non-key trains with one-person crews not qualifying for exception =  (6502 - 390) x 11%75 ≈ 672  
 
COST fexc  = cost reduction from the proposed § 218.131  
COST t  = cost of the proposed §218.125 
PEXCEPT = percent of one-person operations that would qualify under § 218.131  
 
 Cost (Reduction) Discounted at 3% Discounted at 7% 

 
Shortlines $ (4,289,481)[1]  $ (3,648,570)  $ (2,993,204) 
Class I railroads $ 0   
[1]  $ 5,127,588 Costs related to proposed §218.133 
    x   0.836549 Percent expected to be excepted  
    $  ($ 4,289,481) 
 

 
  

                                                   
73 Percent of shortlines with one-person operations based on data from Appendix A. 
74 Assumption 10.  
75 Assumption 15 (% short lines not moving key trains * % of short lines with speeds > 25 mph  = 72.61% x 15.29% 
= 11.11%) 
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9.9  Continuance of Freight Operations Staffed without a Two-person Train 
Crew prior to January 1, 2015 (§ 218.133) 

 
The NPRM contains two co-proposals.  Each co-proposal would implement § 218.133 
differently and FRA is seeking comment on each co-proposal.  Under each co-proposal, the rule 
would establish a process for existing operations that do not meet staffing requirements to 
continue operations as long as risk is addressed in an appropriate manner.  The process would 
allow railroads not meeting general or specific exceptions, and already carrying out one-person 
operations, to continue providing rail service.   
 
In co-proposal 1, § 218.133 would ensure FRA has the ability to review the safety measures that 
are taken by the railroads in train operations with one-person crews.  Co-proposal 1 would also 
establish a deadline for railroads to submit information to FRA for approval to continue such 
operations.  Information that would have to be submitted to FRA would include: 
 

• The location of the one-person operation and details of the industries served, territories, 
divisions, or subdivisions.  

• Supporting documentation about prior operations (this item would be optional but would 
strengthen the submission).   

• The class of tracks operated over. 

• The locations of any track where the average grade of any segment of the track operated 
over is 1 percent or more over 3 continuous miles or 2 percent or more over 2 continuous 
miles. 

• The maximum authorized speed of the operation. 

• The approximate average number of miles and hours a single person operates as a one-
person train crew.  

• Whether any limitations are placed on a person in a one-person train crew operation.  
Such limitations may include, but are not limited to, a maximum number of miles or 
hours during a single tour of duty. 

• The maximum number of cars and tonnage, if any. 
• Whether the one-person operation is permitted to haul hazardous materials of any 

quantity and type, other than those types expressly prohibited for one-person train crew 
operations in accordance with § 218.125(c). 

• Information regarding other operations that travel on the same track as the one-person 
train operation or that travel on an adjacent track.  Such information shall include, but is 
not limited to, the volume of traffic and the types of opposing moves (i.e., either 
passenger or freight trains hauling hazardous materials); 

• Any information the railroad chooses to provide that describes protections in lieu of a 
second train crew member. 

• A safety analysis of the one-person train operation, including any information regarding 
the safety history of the operation. 
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Under this option, FRA intends to issue written notification of approval or disapproval within 90 
days of receipt of the submission of the request to continue one-person operations.  FRA would 
reserve the right to notify a railroad if a described operation that was in existence prior to 
January 1, 2015,76 is deemed unsuitable for continuance, or may continue with any additional 
conditions attached.  Unless FRA notified a railroad that an operation is deemed unsuitable for 
continuance or may only continue with any additional conditions attached, the railroad could 
continue the operation as described.  Alternatively, co-proposal 2 would have a different order in 
the review process.  While § 218.133 would include the same items on the list above, co-
proposal 2 would allow a railroad to continue any one-person train operation that were conducted 
prior to January 1, 2015 upon filing the description of the operation with FRA.  However, FRA 
would reserve the right to notify a railroad if a described operation that was in existence prior to 
January 1, 2015, was deemed to be unsuitable for continuance, or if it could continue with any 
additional conditions attached.  FRA would consider the benefits and costs of actions it requests 
railroads to make as a condition for FRA approval.  The railroad would continue the operation as 
described unless FRA notified the railroad that an operation was deemed unsuitable for 
continuance or that would only continue with any additional conditions attached.  FRA would 
also provide the railroad the specific reason(s) and rationale as to why FRA found that an 
operation may not continue.   
 
FRA estimated the economic impact related to the continuance of one-person operations that 
existed before January 1, 2015 under each co-proposal.  For purposes of this analysis, FRA 
assumes that the proposed section would limit the regulatory costs because Class I railroads 
would be able to justify continued one-person operations that are safe under both co-proposals.77  
FRA expects that most of these trains would be able to continue operating with one-person crews 
and therefore limit the overall impact of the proposed rule.  However, § 218.133 would also 
impose new costs by requiring submission of information about the affected train operations so 
that safety levels can be assessed to determine whether the operations could continue.  Under this 
scenario, all Class I railroads would be expected to spend a total of 6,720 labor-hours in filing all 
the appropriate information.  This would be a one-time expenditure and at current salary levels 
($94.13) would total $632,553.60.  This means that the net economic impact of the proposed § 
218.133 would be expected to reduce costs by $5.5 million over the next 10 years.  Discounted 
value is $4.6 million at the 3-percent level and $3.7 million at the 7-percent level.  
 
FRA estimated the costs under each co-proposal and it considers that costs would be equal under 
both approaches.  However, decision-making process and business risk aspects may change in 
each co-proposal.  In co-proposal 1, railroads would know with certainty what operations would 
be allowed to continue in advance.  In this manner, railroads would be able to plan in advance for 
any adjustments or investments required by FRA.  In co-proposal 2, the railroads would still 
submit the description of their one-person operations and continue operating unless FRA 

                                                   
76 FRA chose this date to be is consistent with the timeframe based on when the RSAC meetings were held.  We 
welcome comments on this date, and we may consider changing it.  
77 All short lines that currently have one-person operations to FRA’s knowledge would qualify under § 218.131.  For 
this reason, costs related to § 218.133 would only affect existing Class I railroads’ one-person operations. 
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investigated and determined that it would challenge the operation.  This ensures continuity in 
one-person operations in a short-term basis, but would also maintain the risk that FRA request 
railroads to add equipment, infrastructure or any other safety measure to obtain approval.  It 
would also be possible that FRA orders the railroad to discontinue that operation as it is deemed 
to be unsafe.  In this case, railroads could face a more abrupt and potentially unexpected 
outcome.  FRA is seeking comment on the two co-proposals as it pertains to continuance of 
existing one-person operations.    
 
Table 10.  Cost Reduction Resulting from Proposed § 218.133 (co-proposal 1 and co-proposal 2) 
 
COST CONT = Σ(COST tcs  x PCONTINUANCEt) 
 
PCONTINUANCEt  = 84% per Assumption 15 
COST tcs  = $6,944,638 (See Table 6)  
 

 Cost Discounted at 3% Discounted at 7% 
 

Class I railroads $ (6,127,830)[1] --- --- 

Cost to all of submission/processing $ 632,554[2] --- --- 

Total $ (5,495,277) $ (4,598,144) $ (3,684,834) 
[1]   $ 7,325,125 Cost to add a crew member 
    x   0.83654954 Share allowed exception 
      $  (6,127,830) 
 

[2]         6,720 Continuance of one-person operations 
      x  $ 94.13       Professional rate 
         $ 632,554 Cost for FRA approval from a review of operations  
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9.10  Special Approval Procedure (§ 218.135) 
 
The proposed rulemaking would establish a special approval procedure for train operations with 
crews of less than two people.  This process would be tailored for startup operations that did not 
exist before January 1, 2015.  It is important to note that this process is tailored for operations 
that do not meet the requirements delineated under the general exception (§ 218.127), particular 
exceptions (§§218.129 or 218.131), or existing one-person operations (§ 218.133).  Section 
218.135 in the NPRM also presents two potential co-proposals.  Under co-proposal 1, railroads 
would submit the appropriate documentation and request special approval for new operations 
with less than two people.  FRA then would move through the process and grant or deny 
approval before the new operation is implemented.  Under the alternative co-proposal 2, FRA 
proposes to allow a railroad to initiate the service described in its petition upon the date the 
petition is submitted to FRA as long as: (1) all of the same information is submitted under option 
1; and (2) the railroad officer in charge of operations signs a statement certifying that the 
operation and any mitigation measures implemented to address the identified hazards provide at 
least an appropriate level of safety.  Although option 2 permits a railroad to initiate an operation 
upon filing a petition, FRA believes the railroad’s head of railroad operations would not 
cavalierly initiate such an operation if that officer was required to attest to the safety of the 
operation.   
 
In addition to the administrative and procedural guidelines provided under the proposed 
§ 218.135 (under both co-proposal 1 and co-proposal 2), railroads would have to submit the 
appropriate data or analysis, or both, for FRA to determine whether the proposed one-person 
crew would operate under an appropriate level of safety.  This is an important aspect of the 
proposed regulation because it would allow railroads to reduce the size of crews.  New 
technologies or alternative intervention from railroad employees could be included in the 
proposal to ensure appropriate safety levels. 
   
Overall, under both co-proposals, the proposed § 218.135 would allow the railroad industry to 
work with FRA to increase productivity in a safe manner, ensuring that safety attributes are 
included in the decision making process to reduce the crew size.  FRA assumed it would receive 
between 23 and 392 requests on average each year over the RIA’s 10-year time horizon to start 
up a new one-person crew operation.  FRA seeks comments on whether it should expect to 
receive more or fewer such requests.  FRA calculated that the proposed § 218.135 would 
increase regulatory costs between $788,627 and $14.7 million as railroads devote labor hours in 
assembling the application for special approval and between $4.9 million and $23.4 million as 
railroads invest in additional equipment and technology (or targeted labor support) to ensure 
safety is maintained.  This cost figure is based on the number of one-person operations that could 
be expected given current and future traffic levels.  The new requests received by FRA in the 
lower range were obtained by multiplying 0.21% percent by the existing train starts.  This 
calculation implies that 0.21 percent of the total train starts in the U.S. rail system would be 
converted to one-person per year.  At this rate, one-person operations would reach an additional 
2 percent of the total by year 10 and 4 percent of the total by year 20.  The higher range was 
obtained from a report produced by Oliver Wyman, and sponsored by the AAR, in which it is 
assumed that the installation of PTC in the U.S. railroads would enable a more widespread 
implementation of operations with less than two crew members.  In this study, Oliver Wyman, 
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with data from the AAR, expects railroads will convert a higher number of train starts to less 
than two person crew operations (2,850,000 train starts per year).  FRA used this number to 
estimate the high value of the cost range in the RIA.  As noted in assumption 9, each operation 
consists of 14 trains starts per week.  This means that each new request could be assumed to be 
related to 728 new train starts per year.  These numbers translate to about 392 requests per year 
for the next 10 years.  This range attempts to provide a broad forecast given the difficulty 
predicting crewing practices.  The range of expected requests and train starts were used to 
generate regulatory costs.  In the case of the high range (2,850,000 train starts), FRA assumed 
railroads would increase the number of train starts gradually until they reach 2,850,000 train 
starts by year 10.  Most regulatory costs would be incurred at the time when crews are reduced in 
size.  However, it would make sense to expect that railroads maintain, and assume the cost for, 
some of the inputs that were required by FRA on a permanent basis.  This means that some 
regulatory costs would be permanent as long as the railroads keep that reduced crew operation 
active.  Table 10 provides more details about the calculation of the regulatory cost range.  Cost 
ranges were discounted at the 7 percent level and result in values of $3.1 million and $25.7 
million.     
 
Table 11.  Costs Related to the Special Approval Procedure over 10-years (co-proposal 1 and co-proposal 2) 
COST SAP  = Σ(SAR t  x COST REQ) 
COST REQ = HOURS x WAGE = (40 hours x $94.13) = $3,765 
SAR t  = Special approval requests in year t = 9.5 requests per year  
 

 Cost Discounted at 3% Discounted at 7% 
 

Cost of submission/processing 
(low range) $ 788,627[1]   $  671,202  $  551,067  

Cost of additional technology 
(low range) $     4,194,220[2]  $  3,411,501   $ 2,634,529  

Total cost  $  4,982,847   $  4,082,703  $  3,185,596  
[1]  $   3,765 Wage per request 
  x   20.95 Average Requests per year 
     $   78,877 
  x           10               Years 
     $    788,627    
 
[2] $  (850,266*$74.77)      Change(reduction) in labor input due to special approval process (one-person train starts * wage)   
   x               50%                  Input substitution between labor and equipment or materials 
      $   31,787,194  
   x               10%                  Increase technical requirements due to regulatory  intervention 
      $    3,178,719 
 
[3] $  (827,022)      Change(reduction) in labor input due to special approval process (cumulative one-person train starts )   
   x           $1.                      Permanent Increase technical requirements due to regulatory  intervention 
      $    827,022 
 
 

 Cost Discounted at 3% Discounted at 7% 
 

Cost of 
submission/processing 
(high range) 

$ 14,739,354   $  12,572,968  $  10,352,305  
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Cost of additional inputs 
(high range) $  23,455,500  $  19,416,037   $ 15,365,350  

Total cost  $  38,194,854   $ 31,989,005  $  25,717,656  

[4]  $   3,765 Wage per request 
  x     391.48      Average Requests per year 
     $  1,473,935 
  x           10               Years 
     $  14,739,354    
 
[5] $  (2,850,000*$74.7)      Change(reduction) in labor input due to special approval process (one-person train starts * wage)   
   x               50%                     Input substitution between labor and equipment or materials 
      $   106,574,250  
   x               10%                  Increase technical requirements due to regulatory  intervention 
      $    10,630,050 
 
[6] $  (12825,000)      Change(reduction) in labor input due to special approval process (cumulative one-person train starts )   
   x           $1.00                      Permanent Increase technical requirements due to regulatory  intervention 
      $    12,825,000 
 

 
Existing information does not allow estimating a more definitive cost range.  Regulatory costs 
(and all other related costs for that matter) would largely depend on the number of train crew 
starts that are reduced in size.  It is currently unclear if railroads would be able, and willing, to 
implement an aggressive reduction in crew staffing such as the implementation schedule 
presented in the Oliver Wyman study.  FRA however sought the numbers presented in that report 
to provide a good “high” number to analyze the cost implications of the proposed regulation.   
 
FRA has assessed both co-proposals and concluded that monetary, quantifiable costs under both 
co-proposals are equal.  However, railroads may perceive each option differently, especially as it 
pertains to business risk.  Under co-proposal 1, railroads would have to wait for approval and 
that would delay implementation of crew size reduction in the short-term.  However, once FRA 
grants approval railroads would have spent adequate amount of resources to meet regulatory 
requirements and oversight.  Under co-proposal 2, railroads would be able to initiative crew 
reductions after petition is submitted to the FRA, this means that railroads would be able to take 
reduce costs once petition is submitted.  However, under co-proposal, 2 railroads may assume 
more business risk as it initiated crew reduction would be subject to regulatory action 
(discontinuance or more conditions for approval).  This means that railroads could end up 
acquiring equipment of resources for unapproved crew reductions or to modify initial plans for 
crew reductions.  This would be costly and bring more uncertainty to the railroads business plans 
in the short-term.  FRA seeks comments on the economics of both co-proposals.    
 
In addition, FRA estimates that the proposed § 218.135 would impose some costs on the 
government.  If it takes 10 labor hours to review the incoming requests at an hourly cost of 
$57.70/hour and assuming a 75-percent burden rate, this would translate into $1,009.75 per 
request or about $21,154 per year in each of the next 10 years.  The total over 10 years is 
expected to be $211,542 undiscounted, $180,002 discounted at 3 percent, and $127,851 
discounted at 7 percent.  These costs are not included in the total costs in the following section as 
they are incurred by the government (through FRA). 
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9.10.1 Crew Reduction Implementation Timeline under each Co-proposal 
 
In theory, co-proposal 2 would expedite benefits or avoid regulatory costs by allowing railroads 
to implement crew reductions in a more expedient fashion.  FRA analyzed how the 
implementation timing would affect railroads and it is unclear whether there is in fact any actual 
difference in the monetary impact between the two options.  Implementation of crew reductions 
would require railroads to work on numerous tasks (from the business planning perspective) to 
ensure that crews and supporting staff can carry out train operations safely and efficiently.  Most 
likely, railroads would have to take a project management approach where they ensure every task 
is completed in a certain order before reduced-sized crews are implemented.  If railroads take 
this approach, they would choose a tentative date for implementation and complete all the related 
tasks in the most expeditious order.  This would include tasks such as acquiring the new tools 
and equipment, tailoring labor services for the operation, modifying operating rules, training 
employees, and modifying infrastructure and technology as needed.  FRA assumes that railroads 
would like to carry out these projects in the most cost-effective way.  This would be done by 
signing the appropriate agreements with all production input suppliers in advance of 
implementation.  Regulatory certainty would be key for railroads to be able to acquire the 
appropriate amount of resources to substitute the intended labor inputs.  In FRA’s view, the most 
significant difference between the two options is the date on which a railroad would actually 
submit its application.  Under option 1, railroads would still be completing several tasks while 
the special approval request is under review.  Meanwhile, under option 2, railroads would have 
completed the processes and all relevant tasks prior to submitting their special approval request.  
Thus, the only significant difference between the two options is the submission date of the 
request under option 2 is that it would be concurrent with the start of the operations whereas the 
submission date under option 1 would occur a few months before the planned start of the 
operation both of which would occur on the same time.  This means that the only real impact on 
the railroads’ plan is the order of the tasks in the project but the actual modification in crew size 
will most likely stay the same as it would be originally intended by the railroad.  The RIA 
provides a monetary estimate under the assumption that in some limited cases, railroads might 
take some advantage of expedited implementation under option 2.  However, FRA would 
appreciate comments from railroads asserting whether or not they would exercise that option and 
seeks public input about the cost differential between option 1 and option 2.  FRA is particularly 
interested to learn more from the public about the business and operational risk related to each 
option 1 and 2. 
 
Option 1 would make sense from the business planning perspective because railroads would be 
able to go through regulatory review before implementation and get input from FRA to ensure all 
safety tasks are included in their project plan, ensuring the project is on schedule and no 
additional changes have to be included after the railroad has a new train operation in place.  This 
would come at the expense of not having the flexibility to implement reduced crew size 
operations by the time the special approval request is submitted.  If FRA takes 90 days to review 
and approve the request, railroads would not be able to reduce crew sizes in that time frame.  
However, they would know with certainty what measures need to be taken to meet FRA 
requirements on a permanent basis.  Under proposed option 2, railroads could potentially be able 
to enjoy reduced labor costs in advance for 90 days (however, FRA believes that in reality a 
railroads would just delay the filing of requests until they are actually ready to operate).  This 



 

55 
 

benefit is only realized if a railroad is willing to assume the risk of signing contracts with all 
business suppliers for the new operation and have the possibility that FRA grants approval only 
with additional conditions or denies the special approval request.  In that case, railroads would 
also be assuming operational risk where they may have to revert back to a two person crew or 
modify the newly instituted operation.  Changes like this may prove costly and inefficient, 
trickling down even to the reliability of deliveries.  Railroads might have to renegotiate or 
include specific clauses that address regulatory approval, adding uncertainty and costs onto one 
of the contract parties (most likely imposing the costs on the railroads).  Most likely, railroads 
would be in communication with FRA before they enter any permanent agreement with a 
supplier to minimize the risk of contract renegotiation.    
 
FRA estimated the potential cost difference between option 1 and option 2.  This differential is 
under the assumption that some railroads are willing to assume the operational and contract risk 
related to implementing reduced train crew size operation (20 percent adjustment factor).  Also, 
FRA assumed that, under option 1, FRA would take 90 days to decide whether the special 
approval application can be approved.  Under these assumptions, railroads would have to assume 
between $188,000 and $3.5 million under option 1 while they wait for approval.  Table 12 
provides the discounted values at the 3 percent and 7 percent.   
 
 
Table 12.  Cost Differential between Option 1 and Option 2 (low range and high range) 

Low Range 

 Cost Discounted at 3% Discounted at 7% 
 

Total cost  $  190,016   $ 161,723  $ 132,777  
          12,707 Train starts converted to one-person crew per month 
  x      3                        90 day  review period adjustment 
      38,121 
  x  $74.77       Average labor cost per crew start 
      $2,850,307           Gross monthly  labor costs 
   x      6.6%                Risk adjustment 
     $ 188,000               
 
 

High Range 
 Cost Discounted at 3% Discounted at 7% 

 

Total cost  $ 3,551,575   $ 3,029,565  $ 2,494,477  

          237,500 Train starts converted to one-person crew per month 
  x      3                        90 day  review period adjustment 
      712,500 
 x      $74.77       Average labor cost per crew start 
     $ 53,237,625          Gross monthly  labor costs 
  x      6.6%                   Risk adjustment 
     $ 3,513,683 
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9.11  Total Costs 
 
Table 13 below provides a summary of all the cost impacts.  As can be seen below, net costs 
would range from $7.6 million to $40.8 million undiscounted over the next 10 years for option 2.  
Present values for these estimates are $6.4 million to $34.3 million at the 3-percent level and 
$5.2 million to $27.7 million at the 7-percent level.  Annualized values are $656,933 at the 3-
percent level and $649,595 at the 7-percent level.  Under option 2, the regulation would allow 
railroads to start crew size reductions as they submit a special approval request and while FRA 
reviews these requests.  FRA estimated potential cost difference between option 1 and 2.  While 
estimates are uncertain, they are useful for the public to consider the role of risk under the two 
options.  RIA estimates that option 1 could be between $188,000 and $3.5 million to the special 
approval cost.   
 
Table 13.  Total Net Regulatory Costs of the Proposed Rule (low and high ranges), 10 years 

Low  Total Cost Discounted at 3% Discounted at 7% 
§218.125 All railroads (before applying 

the impacts of the proposed 
exceptions and approval 
processes) 

$ 12,452,712  

$  10,592,097  $  8,689,515 

§218.131 Shortline railroads ($ 4,289,481)  $ (3,648,570)  $ (2,993,204) 
§218.133 Continuance of operations 

Class I railroads ($ 5,495,277) $ (4,598,144) $ (3,684,834) 

§218.135 Cost of 
analyses/submission/processing 

$  788,627  $  671,202  $  551,067  

§218.135 Cost of additional technology $  4,194,220  $  3,411,501   $  2,634,529  
 Total Cost of the Proposed rule  $ 7,650,802.18   $ 6,428,116.00   $ 5,197,072.49  
     
 Option 1 potential costs $188,000 $160,106 $131,449 

 
High  Total Cost Discounted at 3% Discounted at 7% 

§218.125 All railroads (before applying 
the impacts of the proposed 
exceptions and approval 
processes) 

$ 12,452,712  $  10,592,097  $  8,689,515 

§218.131 Shortline railroads ($ 4,289,481)  $ (3,648,570)  $ (2,993,204) 
§218.133 Continuance of operations 

Class I railroads 
($ 5,495,277) $ (4,598,144) $ (3,684,834) 

§218.135 Cost of 
analyses/submission/processing 

$  14,739,354  $  12,572,968  $  10,352,306  

§218.135 Cost of additional technology $   23,455,500  $   19,416,037   $ 15,365,350   
 Total Cost of the Proposed rule $40,862,808  $34,334,388  $27,729,133  
     
 Option 1 potential costs $3,551,575 $3,029,565 $2,494,477 
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10.  Benefits 
 
FRA expects benefits from the proposed rule to originate from three sources:  1) improving the 
ability of train crews to effectively and efficiently manage post-accident/incident emergency 
response, 2) ensuring all operational tasks are not left without a crew member or technological 
device to complete them, and 3) continuing to have the same ability to detect crew members 
under the influence of drugs and alcohol.  The presence of a second crew member also serves as 
a deterrent from the use of prohibited electronic devices that can cause distraction and create 
inappropriate risk to the train operation.  Additionally, the proposal could allow railroads to 
avoid a low-probability, higher-consequence accident as multiple crew members would be 
required for trains carrying crude oil, ethanol, and hazardous materials.  The following three 
sections provide a detailed description of the expected benefits.    
 
10.1  Emergency Handling and Response  
 
Statistical evidence in Section 7.3 shows that shortlines currently performing one-person crew 
operations have a higher accident rate than the non-Class I industry average.  Paired t-tests do 
not provide information regarding the safety performance of one-person crews but do imply that 
train crews in these railroads are more likely to face emergency situations.  This information 
must be considered by railroads that are considering implementation of one-person crews.  While 
accident/incident rates are aggregated and include all causes and not only human factors, 
evidence is relevant in that railroad employees on these railroads would have to manage any 
post-accident situations by themselves.  In some instances, this could be a fairly simple 
procedure, but there may be cases where response would have to be complex, rapid, and precise 
to avoid further loss of life or property damages.  In emergency circumstances, one-person crews 
could be severely limited in their ability to carry out the tasks that are required to mitigate the 
accident’s damage.78   
 
One example of how two-person crews are able to manage these situations efficiently is the 
December 2013 accident in Casselton, where the train crews were able to uncouple a substantial 
number of tank cars loaded with crude oil and move them away from the blaze.  This coordinated 
action diminished the effect of the incident and reduced the size of the subsequent fire.  A 
significant benefit was accrued when fatalities and injuries were prevented, and 70 rail tank cars 
were removed from the accident scene. 79  
 
The crew helped each other through the emergency by issuing appropriate warnings and sharing 
tasks .  First, the locomotive engineer was able to warn the conductor to get down and brace for 
impact four to five seconds before colliding with the derailed grain train railcar , and they both 
were able to get down on the floor and brace themselves.  The conductor admitted that he had 
never been in a situation where a collision was imminent, and he did not know what he was 
supposed to do.  Although a one-person crew would not need to warn another crew member of 
                                                   
78 Rosenhand, Hadar, Emilie Roth, and Jordan Multer, “ Cognitive and Collaborative Demands of Freight Conductor 
Activities Results and Implications of a Cognitive Task Analysis,” Proceedings of the Human Factors and 
Ergonomics Society Annual Meeting, Vol. 55, No. 1, SAGE Publications, p. 30 (2011). 
79 NTSB Accident Report DCA14MR004 
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an impending impact, this is an example of an expert crew working together.  Second, after the 
impact, the crew was able to assess that they were not seriously injured, and it was the conductor 
who first noticed that their train was on fire when he looked out the window and was able to 
warn the locomotive engineer of that fact.   This is a clear example of the benefit a second crew 
member can provide.  Without a second person, the engineer may not have realized that he was 
in immediate danger.  Third, upon hearing this news, the engineer told the conductor to “grab 
your cell phone and run.”   This is another example of effective teamwork during an emergency 
situation.  Some people do not think as clearly as others during an emergency and, in this case, 
the engineer, with about nine years of experience, recognized that it was important for him to 
instruct the conductor with less than two years’ experience that the crew should have their cell 
phones to report information and to leave the locomotive quickly.   
 
Fourth, the engineer announced the collision by radio.  Reporting the incident as quickly as 
possible is always crucial to getting first responders to the scene of an accident.  By contacting 
the dispatcher on the railroad’s radio, the engineer was taking an important precaution to ensure 
other railroad operations were not adversely impacted.  Had this been a one-person crew, there is 
a question of whether the engineer might have desired to exit the locomotive first and then notify 
the dispatcher, assuming the engineer believed his life was in immediate danger.  Having a 
second crew member present working to exit the locomotive may have freed the engineer to 
report the accident.  Fifth, the conductor attempted to exit the front door while the engineer was 
reporting the accident over the radio, but finding it jammed shut, the conductor departed the 
locomotive through the back door located behind the engineer’s seat.  The engineer soon 
followed the conductor as it was clearly determined to be the only viable way to exit the 
locomotive.  As the crew escaped from the locomotive, the conductor described the heat from the 
fire as “intense.”  The crew could not get away from the locomotive quickly as they found 
themselves in knee-deep snow immediately upon exiting the locomotive.  About a minute after 
exiting the locomotive, it was engulfed in flames.   
 
Sixth, they ran together away from the train with the engineer using his cell phone on the run to 
call 911 and the conductor answering the dispatcher’s call on the conductor’s cell phone.  Thus, 
the two crew members were able to simultaneously assist with providing different officials with 
information that would assist the railroad and first responders.  Seventh, when the engineer found 
out local citizens were at the crash site, he strongly informed the local police that they needed to 
get those citizens away from the site because his oil train was just like that one in (Lac-
Mégantic) Canada, and the deputy sheriff recognized the danger.  These two crew members 
worked as a team in an emergency situation to divide up tasks, warn the dispatcher and local 
emergency responders, and protect each other’s safety.   
 
Fortunately, both crew members did not suffer any serious injuries preventing them from 
escaping the damaged locomotive or running to safety.  Certainly, with two crew members, there 
is the potential that both crew members could be hurt, but there is also the possibility that one 
crew member could physically assist an injured colleague.  FRA believes that, from a post-
accident risk mitigation standpoint, this accident is illustrative of the safety benefits a second 
crew member can provide and that railroad operations, railroad crew members, the environment, 
and the general public are better served by the availability of a second crew member.  The 
benefits of a second crew member following an accident may be especially useful when the 
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commodities hauled pose significant risks, or a single crew member is injured or is simply 
unable to perform as many tasks as quickly as two crew members.  
 
This information about the Casselton’s accident shows that there are situations where 
coordinated actions result in prevention of fatalities or injuries and other benefits related to the 
mitigation of equipment, the freight, and the environmental damages. 
 
In other situations, train crews are the first to inspect and assess the nature of the accident.  Their 
sole presence allows emergency response services to learn about the emergency, nature of 
accident, and type of train so they can plan the response based on the information provided by 
the crew.  This was the case in the accident that occurred in Oneida, New York in March 2007, 
in which the train went into emergency stop, crew notified the dispatcher, and the conductor 
detrained to inspect the problem.  The conductor also notified and made contact with the 
emergency responders.  The conductor shared information about the consist of the train, allowing 
for a reduction in the evacuation radius from 1 mile to half a mile.  In an emergency situation, a 
train crew is obligated to keep the railroad dispatcher informed of the situation, to the extent 
possible, while also assisting emergency responders and safeguarding the train, equipment, the 
general public, and the environment from greater harm.  Obviously, it is easier for two crew 
members to share those duties than for all of those duties to fall to a single person.  When a train 
crew can quickly share information with emergency responders, there is a greater likelihood that 
the severity of the accident can be reduced.  Train crews are key in providing this information to 
emergency responders.  Firefighters may not able to tailor their response to the materials that are 
carried by the train, which affects their ability to act in order to reduce the damage related to the 
accident.    
 
FRA performed a break-even analysis for this section and estimated the benefits that would be 
needed to cover the regulatory costs.  These benefits would be generated by the accident 
mitigation carried when a second member remains on the crew.      
 
FRA screened the rail accidents that were investigated by the NTSB to examine the benefits that 
can be attributed to the intervention of train crews post-accident.  FRA is confident that the 
benefits could come from improved emergency handling and response.  This rule would break 
even through prevention of a single critical, or fatal injury or high-consequence accident, either 
of which alone occurring over a 10-year period would justify the costs.  Avoiding six moderate 
injuries (almost always requiring treatment, but not ordinarily life threatening or permanently 
disabling, $432,400 each) or 3 serious injuries (having the potential for major hospitalization and 
long-term disability, but not generally life-threatening, $966,000 each), or 2 severe injuries 
(often permanently disabling, but survival is probable, $2,447,200 each) over a 10-year period 
(far less than one per year) would also result in at least break even.  Other accident damages may 
also be contained.  As discussed above, there are several post-accident situations in which the 
actions of a second crew member resulted in more timely and appropriate emergency response, 
which in turn likely contained the damages resulting from the accident. Given the extent of 
property damages, environmental damages, and casualties resulting from accidents, and 
particularly those involving high-risk commodities, it is reasonable to expect that $259,000 in 
annual benefits would result.   Please see 2013 DOT’s Guidance on the Economic Value of a 
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Statistical Life in U.S. Department of Transportation Analyses for detailed explanation of the 
monetization of casualty prevention.   
 
Under the proposed regulatory action, railroads would still implement more one-person crew 
operations but they would do so more slowly and in a targeted manner.  It is also possible that 
with the rule railroads would identify more one-person crew operations from the conduct of risk 
analysis than they would otherwise.   
 
It is also probable that in some instances railroads might take greater advantage of new 
technologies and practices to reduce train crew size given the process for doing so is now clear 
and given the experience gained from compliance with analysis and mitigations necessary to 
obtain exceptions for existing operations. 
 
10.2  Drug and Alcohol Regulation Enforcement  
 
An important component of railroad safety is the enforcement of drug and alcohol regulations.  
Since its inception, drug and alcohol testing has been credited with successfully deterring the use 
of impairing substances by employees while they perform safety sensitive duties.  Federal 
regulations currently require four types of tests:  post-accident, for cause or by reasonable 
suspicion, pre-employment, and random.  Part 219 also provides a process to identify and refer 
troubled employees for testing and rehabilitation.  FRA is concerned that reducing train crews 
unilaterally would affect the effectiveness of the drug and alcohol program as some elements in 
the enforcement of Part 219 depend on the interaction between crew members.  While train 
engineers in one-person crews would still have to interact with others to some degree when 
accessing the railroad’s property and preparing the train for mainline operations, the interaction 
with other crew members while operating the train would be eliminated.  Crew interaction has 
proven to be a valuable opportunity for the detection of troubled employees.  This not only 
provides an opportunity to send troubled employees for testing for cause but also serves as a 
conduit for voluntary referral and for coworker report.  The referral program has proven 
successful in reducing substance abuse and rehabilitating troubled employees.  A good portion of 
the success can be attributed to the peer pressure generated by colleagues who notice symptoms 
of substance abuse.  Changes in train staffing practices would certainly change this factor and 
reduce participation in the voluntary referral program.  The corollary of this happening would be 
that some of the employees with substance abuse problems would not be entering the 
rehabilitation program and potentially operating trains under the influence of an impairing 
substance.  Potentially, in the absence of the proposed regulation, it could be a unit train loaded 
with crude oil or other hazardous material.   
 
The proposed rule would generate benefits by preventing the erosion of FRA’s drug and alcohol 
program.  Continuing all of the components in the drug and alcohol program would prevent 
accidents, save lives, and prevent injuries.  FRA analyzed the risk that can be attributed to drug 
and alcohol use by using historical data on drug testing and positive rate.  As can be seen in 
Table 11, random tests are widely used in the industry and the positive rate has trended down 
from 0.71 percent in the early 2000s to about 0.38 percent in 2013.  While these data shows that 
substance abuse in the railroad industry has trended down in the last 12 years, it is difficult to 
determine the role of alcohol and drugs on railroad safety performance.  As a result, FRA carried 
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out a case-control analysis to determine the role of drug violations and the attributable risk to 
drug and alcohol violations.  The association between a drug violation and the risk of an accident 
involvement was measured by the odds ratio (OR).  The contribution of drug violations to 
railroad accidents was measured by the attributable risk (AR).80  Formulas in Table 12 were used 
to estimate the odds ratio and the attributable risk.  The case-control analysis uses data for the 
overall rail operations and not just train accidents with a specific number of members in the train 
crews.  While, most train accidents can be expected to have more than one crew members, FRA 
believes this analysis provides useful information regarding the effect of a potential loss of 
efficiency in the FRA drug and alcohol program.  Data for random and post-accident testing 
covers various types of employees and regulated railroads.  This means that risk calculation 
provides information about the average additional risk of having an employee under the 
influence for the overall industry and not just for two-person crews or one-person 
crews.  Assessing what would be the impact on safety of an employee that was not detected 
and/or referred to the voluntary rehabilitation program due to the lack of interaction is illustrative 
for this regulatory initiative.  A non-referred employee would “carry” additional risk around and 
could get into a train accident in a different occasion (e.g., when operating a two-person crew 
train at a later date).   
Table 14.  FRA Drug and Alcohol Testing Data 

Random Testing Data 
 

Post-Accident Data 

 
D B 

  
c A 

 
Year Collections Positive 

Prevalence 
in 

Random 
 

Tested Positive Prevalence 
in pat 

2013 33,636 128 0.38% 
 

229 3 1.31% 
2012 33,858 124 0.37% 

 
184 1 0.54% 

2011 34,093 120 0.35% 
 

195 2 1.03% 
2010 34,494 123 0.36% 

 
208 3 1.44% 

2009 33,473 117 0.35% 
 

200 5 2.50% 
2008 37,585 163 0.43% 

 
201 1 0.50% 

2007 38,071 201 0.53% 
 

275 4 1.45% 
2006 35,539 205 0.58% 

 
253 6 2.37% 

2005 34,324 228 0.66% 
 

310 4 1.29% 
2004 30,842 251 0.81% 

 
302 9 2.98% 

2003 29,021 246 0.85% 
 

249 7 2.81% 
2002 28,342 216 0.76% 

 
189 2 1.06% 

2001 29,942 213 0.71% 
 

210 3 1.43% 

Total 433,220 2,335 0.54% 
 

3005 50 1.66% 

        

Mean 33,325 179.615 0.55% 
 

231 3.846 1.59% 

                                                   
80 Li, Guohua, et al., “ Drug Violations and Aviation Accidents: Findings From the U.S. Mandatory Drug Testing 
Programs.” Addiction, 106.7, pp. 1287–1292 (2011).  
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Standard deviation 3026.21 51.718 0.19% 
 

42.94 2.38 0.01 

CI (95%) 56.043 0.958 0.0035% 
 

0.795276 0.043985 0.015% 

Higher interval 33,381 180.573 0.553% 
 

232 3.890 1.61% 

Lower interval 33,269 178.658 0.546% 
 

230 3.802 1.58% 
 
The OR is one of a range of statistics used to assess the risk of a particular outcome if a certain 
factor is present.  The OR is a relative measure of risk, telling us how much more likely it is that 
someone who is exposed to the factor under the study will develop the outcome, as compared to 
someone who is not exposed.  The OR can be used to assess the risk of a particular outcome if a 
certain factor is present.81  The OR methodology allows FRA to assess several scenarios and 
determine how the regulation will reduce the risk of employees with a substance abuse problem 
getting into an accident.  This means that the presence of a drug or alcohol in a testing sample is 
associated with an accident.82  In this case, FRA measured the relative risk of getting into an 
accident if a railroad worker is using drugs or alcohol.  In other words, railroad workers with a 
substance abuse problem are many times more likely to be involved in an accident.  Table 13 
provides the formulas to calculate the OR and AR.  Positive drug and alcohol testing results and 
accident involvement shows an OR of 3.087 (Table 12a).  Therefore, FRA concluded that 
employees taking regulated substances are at a higher risk of getting into an accident.  In other 
words, railroad workers under the effect of drugs or alcohol are 3.087 times more likely to get 
into an accident.  The OR estimates can be used to calculate the AR.  Table 12b shows the 
estimated AR to be 1.112 percent.  This means that 1.112 percent of accidents in the railroad 
industry can be attributed to drug or alcohol violations.  
 
Table 15.  Odds Ratio and Attributable Risk for Drug and Alcohol Use in the Railroads 

a .Odds Ratio b. Attributable Risk 
 

𝑇𝑇𝑂𝑂 =
(𝐿𝐿 × 𝑇𝑇)
𝐿𝐿 × 𝑐𝑐

 

 
a = number of cases with drug violation (post-accident) 
b = number of control with drug violation (random) 
c = number of cases without drug violation (post-accident) 
d = number of controls without drug violation (random) 

 

𝐴𝐴𝑂𝑂 =
[𝐸𝐸 × (𝑇𝑇𝑂𝑂 − 1)]

[1 + 𝐸𝐸 × (𝑇𝑇𝑂𝑂 − 1)] 

 
OR = odds ratio 
p = prevalence of drug violations detected in random 
testing 

OR = 3.087 AR = 1.112% 
 
FRA used the AR of drug and alcohol usage information to analyze change in the attributed risk 
as fewer employees enter the voluntary referral program.  The proposed rule would ensure that 
the employees would continue to interact with their peers while operating a train.  This is the 
foundation for the volunteer and coworker referrals for rehabilitation.  This program has been 
successful in identifying troubled employees and giving them the opportunity to rehabilitate 
before going back to work.  It is important to note that generally, troubled employees enter the 
voluntary rehabilitation program upon prompting by other crew members.  Maintaining the 
efficiency of Part 219, Subpart E, would prevent some troubled employees from operating trains 

                                                   
81 Westergren, A., et al, Journal of Clinical Nursing, Vol. 10, Issue 2, p. 268 (March 2001). 
82 In this case an accident would be required to meet the FRA threshold for post-accident testing. 
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(potentially with high-risk commodities) and remove the risk attributable to those individuals 
entering covered service.   
FRA analyzed the attributed risk that would be related to continued effectiveness of drug and 
alcohol programs.  This risk analysis is based on the assumption that an average of eight 
employees would continue to enter the volunteer/coworker referral program.  This means that the 
interaction between coworkers would continue and this interaction would lead to identification of 
employees with drug or alcohol abuse problems.  This identification would then result in the 
troubled employee entering one of the Subpart E programs, prevent a train from being operated 
under the influence of a drug or alcohol, and keep attributable risk to drug and alcohol from 
increasing.  Table 13 shows the estimated change in attributed risk related to preventing more 
troubled employees from operating a train.   
 
Table 16.  Attributed Risk Related to Continued Drug and Alcohol Referral Program Effectiveness 
 

𝑇𝑇𝑂𝑂1𝑃𝑃𝑃𝑃 =
(𝐿𝐿 × 𝑇𝑇)
𝐿𝐿 × 𝑐𝑐

 

 
𝐿𝐿1𝑃𝑃𝑃𝑃  = number of cases with drug violation if one-
person crews are implemented (post-accident) 
𝐿𝐿1𝑃𝑃𝑃𝑃= number of control with drug violation if one-
person crews are implemented (random) 
𝑐𝑐1𝑃𝑃𝑃𝑃= number of cases without drug violation if one-
person crews are implemented (post-accident) 
𝑇𝑇1𝑃𝑃𝑃𝑃= number of controls without drug violation if one-
person crews are implemented (random) 

 

𝐴𝐴𝑂𝑂1𝑃𝑃 =
[𝐸𝐸1𝑃𝑃𝑃𝑃 × (𝑇𝑇𝑂𝑂1𝑃𝑃𝑃𝑃 − 1)]

[1 + 𝐸𝐸1𝑃𝑃𝑃𝑃 × (𝑇𝑇𝑂𝑂1𝑃𝑃𝑃𝑃 − 1)] 

 
𝑇𝑇𝑂𝑂1𝑃𝑃𝑃𝑃  = odds ratio if one-person crews are implemented 
𝐸𝐸1𝑃𝑃𝑃𝑃 = prevalence of drug violations detected in random 
testing 

OR 1PC  = 3.0858 AR 1PC  = 1.1607% 

ΔAR = AR 1PC  – AR = 0.0483% 

 
Although FRA is not able to reliably quantify the safety impact of the proposed rule in this area, 
as can be seen above, under a scenario with broader use of one-person crews, OR and AR would 
increase as more risk could be attributed to drug and alcohol use.  This would be a direct result 
from a loss in the efficacy of the rehabilitation programs under Part 219, Subpart E.  As fewer 
employees would enter these programs, a higher number of employees would continue working 
under that situation or have positive results in one of the tests.   
 
The NPRM would maintain the efficacy of all of the components in the drug and alcohol 
program by ensuring that FRA is involved in any initiative to reduce crew size to less than two 
members.  The special approval process would allow FRA and the public to participate, 
guaranteeing that any available and viable measures that could be taken to ensure drug and 
alcohol continues to be effective are used.  This process would ensure the FRA drug and alcohol 
program continues to detect and deter drug and alcohol use.   
 
10.3  Deterrence of Electronic Device Distraction 
 
The issue of electronic device distraction is one that continues to impact the safety of train 
operations.  A cultural change making the use of cell phones and other electronic devices when 
and where prohibited socially unacceptable needs to take place.  Despite regulations and 
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operating rules in place to prohibit use for train crews except in very limited circumstances, this 
issue remains prevalent. 
 
Without a second crew member to monitor the sole crew member’s attentiveness, there is a risk 
that more locomotive engineers will be tempted to use cell phones and other prohibited 
electronic devices when nobody is around to observe them.  When FRA issued a final rule 
restricting railroad operating employees from using cellular telephones and other electronic 
devices, FRA noted that distracted driving impacts all transportation modes because these 
devices have become ubiquitous in American society.  See 75 FR 59580, 59582 (Sept. 27, 2010), 
promulgated at 49 C.F.R. part 220, subpart C.  In the justification for the rulemaking, FRA stated 
that it discovered numerous examples of the dangers posed by distracting electronic devices and 
described five rail accidents indicating the necessity for the restrictions.  FRA’s electronic device 
distraction rulemaking also stated that “it is difficult to identify distraction and its role in a crash” 
if it goes unreported by the operator of the vehicle.  75 FR at 59582 (describing how data on the 
number of motorcoach crashes may potentially understate the true size of the problem because 
“self-reporting of negative behavior, such as distracted driving, is likely lower than actual 
occurrence of that behavior”).  Thus, a second crew member could act as both a deterrent to any 
crew members using electronic devices in a prohibited manner and as a witness reporting such 
inappropriate electronic device usage during an accident/incident investigation. 
 
10.4  Train Task Fulfillment and Overload Prevention  
 
Scientific research notes the uncertainty surrounding the implementation of new train operating 
technologies.  This is especially relevant regarding the impact on train operators’ workload as 
railroads seek to reduce operating costs and increase productivity.  The proposed rule would 
ensure that any attempts by the railroads to reduce labor costs justified by PTC take into 
consideration the safety attributes of crew members.  One-person operations approved by any 
section of the proposed rule would ensure that all tasks are completed in every plausible situation 
by either a crew member or a technological device.  In addition, the NPRM proposal would 
allow FRA to review the railroads’ operational one-person crew proposals and ensure remaining 
crew members are not overloaded with tasks.  There is evidence that this could happen if crew 
size is reduced unilaterally to less than two people, as some of the new instruments would 
require additional time and attention from train engineers.83  Although it is still unclear what 
additional tasks would be required by PTC technology and the impact of these changes on 
railroad safety, it is paramount for FRA to ensure these changes are implemented after arising 
risks are analyzed in a systematic and meticulous manner.  Other modes of transportation 
established crew size regulations as vehicles become more technologically advanced and more 
instruments were added to the cabin or cockpit, as operators could be engulfed by numerous 
tasks that require their attention and a coordinated response.  While train crew members 
currently have significant coordination skills and requirements, research reports highlight the 
uncertainty related to the implementation of PTC on train crews’ job demands.   
 

                                                   
83 Roth, Emilie, Hadar Rosenhand, and Jordan Multer, Using Cognitive Task Analysis to Inform Issues in Human 
Systems Integration in Railroad Operations, No. DOT/FRA/ORD-13/31 (2013). 
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FRA considers that preventing worker overload and ensuring train task fulfillment in one-person 
train crews would be a benefit from the proposed rule.  The regulation would provide the agency 
with another level of scrutiny on one-person operations, ensuring that locomotive engineers are 
not burdened with an unsafe level of tasks.  This benefit, however, is difficult to estimate as there 
is very limited data on the actual risk because PTC is not yet implemented.  It is clear is that 
shortline railroads with one-person operations are, on average, less safe than the industry.  This 
fact entails that locomotive engineers in these shortline railroads may not only be busier as they 
carry out one-person crew operations, but also with the management of train emergencies that 
are more prevalent on these railroads.   
 
10.5  Public Confidence in the Safety of Rail Operations 

One of the qualitative benefits of this rulemaking would be the confidence that the regulation 
will give the public on the operation of high-risk trains.  It will provide the fact that there is a 
Federal regulation that requires rail operations with two-person crews unless certain 
requirements are met and approved.  Thus, there will be no operations that evolve into those with 
one-person or even no-person crews without regulatory oversight. 
 
This fact would generate several tangible benefits for the railroads, passengers, railroad shippers, 
and the public at large.  Although the proposed rule may increase regulatory costs in the short 
term and prevent railroads from freely engaging in cost-reducing practices related to labor costs 
of operating trains, in the long term the industry would be subject to a formal process that would 
provide confidence in its safety.  This formal process would officially recognize the existence of 
technologies that can be used to reduce the crew size in some specific cases.  This would 
generate confidence from investors as operations risk is reduced and the potential for larger 
productivity gains is maintained and even enhanced.  The proposed rulemaking would also 
assure rail passengers about their continued safety on trains as all commuter railroads must 
comply with existing regulations.   
 
10.6  Maintaining Safety of Existing Rail Operations 
 
To the extent that second crew members are sometimes the ones that take timely action to 
prevent an accident, retaining this crew member could retain that external benefit.  For instance, 
a conductor in a cab may be the first to detect a trespasser on the right-of-way or other hazard 
and take action to sound the horn in time to serve as an effective warning device and avert a 
potentially fatal accident.   
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11.  Results 
 
FRA expects the proposed rule to have a positive impact as the regulation would ensure that 
railroads consider the safety attributes of train crews in determining crew size for trains.  The 
regulation also would help ensure that train crews are able to respond to train emergencies and 
help reduce the severity of train accidents.  In addition, the proposed regulation would provide 
confidence in the safety of the railroad industry to employees in the industry and the public.  
High-risk commodity trains would be subject to the minimum crew size requirements, railroads 
would be able to use the special approval process to implement new one-person crew operations, 
and most of the existing one-person crews would be able to obtain exception to the requirements 
for the continuance of their existing one-person operations.  This regulatory flexibility provides 
FRA with regulatory control over an emerging concern and allows the reduction of risk as 
additional measures are taken to ensure all Federal regulations can be followed by one-person 
crews.  The special approval process would establish the framework for FRA to analyze and 
approve new one-person crew operations.  This process allows railroads to continue increasing 
productivity in a safe manner.   
 
FRA estimated a 10-year cost range which would be between $7.65 million and $38.19 
undiscounted.  Discounted values of this range are $5.19 and $25.72 at the 7 percent level.  FRA 
is confident that the benefits outlined in this document would exceed the costs. This rule is 
expected to at least break even.  Preventing a single fatal injury would exceed the break-even 
point in the low range and 5 fatalities at the high range.  Eighteen moderate injuries or four 
severe injuries or 2 critical injuries would also result in at least break even at the low range.  
Seventeen severe or eight critical would be the break-even minimum at the high range.  The 
proposed rule will help ensure that train crew staffing does not result in inappropriate levels of 
safety risks to railroad employees, the general public, and the environment, while allowing 
technology innovations to advance industry efficiency and effectiveness without compromising 
safety.  The proposal contains minimum requirements for roles and responsibilities of second 
train crew members on certain operations and promotes safe and effective teamwork. 
 

Table 17.  Break Even Point per Injury Type 

Type of Injury 

Low Range Break Even Point 
-number of injuries/fatalities 

per injury type 

High Range Break Even Point 
-number of injuries/fatalities 

per injury type 

Minor 278 1481 

Moderate 18 95 

Serious 8 42 

Severe 4 17 

Critical  2 8 

Fatalities 1 5 
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12.  Sensitivity Analysis  
 
12.1  20 Year Sensitivity Analysis 
 
Table 18.  Co-proposal Sensitivity Analysis Cost for 20 years 
COST SAP  = Σ(SAR t  x COST REQ) 
COST REQ = HOURS x WAGE = (40 hours x $94.13) = $3,765 
SAR t  = Special approval requests in year t ≈ 22 requests per year  
 

 Cost Discounted at 3% Discounted at 7% 
 

Cost of submission/processing $ 1,653,523[1]   $  1,218,947  $  858,300  

Cost of additional technology 
(resulting from regulation) $ 16,023,054   $ 10,718,720   $  6,585,417  

Total cost $17,676,577  $11,937,667  $7,443,717  
[1]  $   3,765 Wage per request 
  x   21.96 Average Requests per year 
     $   82,679 
  x           20               Years 
     $    1,653,588   
 
[2] $  (3,454,980*$74.77)      Change(reduction) in labor input due to special approval process (one-person train starts * wage)   
   x               50%                  Input substitution between labor and equipment or materials 
      $  258,328,863  
   x               10%                  Increase technical requirements due to regulatory  intervention 
      $    12,916,443 
 
[3] $  (3,106,611)      Change(reduction) in labor input due to special approval process (cumulative one-person train starts )   
   x           $1.                      Permanent Increase technical requirements due to regulatory  intervention 
      $  3,106,611 
 
 
 

 Cost Discounted at 3% Discounted at 7% 
 

Cost of submission/processing  $  15,727,247   $                 13,200,010   $  10,705,026  

Cost of additional technology 
(resulting from regulation) 

$ 51,955,500[2]  $  37,505,763   $  25,541,084    

Total cost $  67,682,747 $  50,705,773 $  36,246,110 

[4]  $   3,765 Wage per request 
  x     4177      Requests over the next 20 years 
     $  15,727,247    
 
[5] $  (2,850,000*$74.7)      Change(reduction) in labor input due to special approval process (one-person train starts * wage)   
   x               50%                     Input substitution between labor and equipment or materials 
      $   106,574,250  
   x               10%                  Increase technical requirements due to regulatory  intervention 
      $    10,630,050 
 
[6] $  (41,040,000)      Change(reduction) in labor input due to special approval process (cumulative one-person train starts )   
   x           $1.00                      Permanent Increase technical requirements due to regulatory  intervention 
      $   41,040,000 
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Table 17 above shows the cost estimated for the special approval process for a 20 year period.  
These estimates are based on a 20 year period and a 4 percent growth rate on the share of one-
person crew starts of the total existing one-person crew starts.  This would entail an average of 
21.96 requests for special approvals.  Special approval costs would be $6.18 million when 
discounted using a 7 percent rate, and $9.88 million when discounted using a 3 percent rate.    
 
12.2 Value of Statistical Life  
 
The sensitivity analysis describes how the benefit estimates change assuming different values of 
statistical life.   
 

• Variation in Assumption 1:  The value for statistical life (VSL) is $5.2 million per 
life saved in the low scenario and $13 million in the high scenario (Source:  DOT, 
2014). 

Applying a VSL of $5.2 million to the low range, avoidance of two fatalities, or 4 severe 
injuries, or 14 serious injuries would justify the 10-year implementation costs.  In contrast, 
applying a VSL of $13 million, avoidance of one critical injury, or one fatality, or 2 severe 
injuries, or 4 serious injuries, combined with the quantified benefits would justify the 10-year 
implementation costs.  FRA believes that these casualty prevention levels would be achievable 
under the proposed rule. 
 

Applying a VSL of $5.2 million to the high range, avoidance of 8 fatalities, or 30 severe injuries, 
or 75 serious injuries would justify the 10-year implementation costs.  In contrast, applying a 
VSL of $13 million, avoidance of 6 critical injuries, or four fatalities, or 12 severe injuries, or 30 
serious injuries, combined with the quantified benefits would justify the 10-year implementation 
costs.  FRA believes that these casualty prevention levels would be achievable under the 
proposed rule. 
 
 
Given the risk associated with single train crews operating trains carrying high risk commodities, 
FRA believes it is reasonable to expect that consideration of crew staffing level impacts on 
safety and implementation of any necessary mitigation to help ensure risk is appropriately 
mitigated will yield safety benefits that will exceed the costs.   
 

13.  Alternatives Considered 
 
FRA invites public comments on alternatives to the co-proposals and information collection 
proposals.  One alternative is for FRA to not require railroads using or aspiring to use less than 
two person crews to attest but establish a data collection process in which FRA would collect the 
data necessary to identify problematic one-person operations, conduct further review of an 
operation if warranted by the data, and use existing emergency authority to take action against an 
unsafe one-person crew operation.  The advantages of this alternative is that it would provide 
FRA comprehensive information about one-person crew operations and allow railroads the 
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flexibility to continue or start-up less than two person crews without incurring the cost of FRA 
approval.  
 
Another alternative is to adopt the above alternative and also require FRA approval only for one-
person operations carrying certain amounts of hazardous materials.  Transport Canada adopted a 
similar approach except that it banned use of less than two-person crews on all trains carrying 
dangerous goods.  The advantage of this alternative is that it would provide FRA comprehensive 
information about one-person crew operations and require FRA approval of the most high risk 
trains: those carrying hazardous materials. 
  
A third alternative is to adopt the first alternative and also require a special approval process for 
all aspiring less than two person crew operations operating in high-threat urban areas and 
carrying certain amounts of hazardous materials. The advantages of this alternative is that it 
would provide FRA comprehensive information about one-person crew operations, allow FRA to 
intervene against problematic crews, and allow one-person crew operations to continue or start 
up without FRA approval as long as they do not operate in places where large numbers of people 
congregate .  
 
The RSAC considered the proposed rule.  During the TCSWG meetings, FRA heard different 
proposals from industry stakeholders.  Unfortunately, RSAC was not able to reach consensus on 
a proposed rule.  However, the meetings were useful in allowing the participants to better 
understand different perspectives and share information regarding impacts of alternatives 
considered.  Some of the proposals brought before the TCSWG were mostly relevant to specific 
thresholds in the proposed rule or requirements for special approval of new train size operations.  
Some of these alternatives considered are the following; 

 
• AAR proposal – AAR stated that PTC is a necessary and sufficient condition for 

implementation of new one-person crew operations.84  FRA is reluctant to rely solely on 
the presence of PTC to ensure new one-person crews are safe because there are a number 
of situations where PTC technology will demand more tasks from the train crew, not 
substitute for the tasks that would be carried out by a second crew member, or fail to 
make full use of crew resource management principles.  In the background section, 
research is described that explains how PTC cannot account for all the physical and 
cognitive functions that a conductor currently provides.  Based on the research already 
described and FRA’s understanding of PTC systems, PTC does not: (1) check the 
engineer’s alertness, which includes ensuring that the engineer is not fatigued, under the 
influence of any controlled substance or alcohol, or distracted by using a prohibited 
electronic device; (2) fill in the knowledge or experience gaps of the sole crew member 
about the physical characteristics of the territory the train is operating over, how to 
address a particularly difficult operating problem, or help in diagnosing and responding 
to train problems and other exceptional situations; (3) review, comprehend, and accept 
consist and authority data while the train is in motion; (4) assist in the physically 
demanding task of securing a train with hand brakes, typically at the end of a tour of duty 
when the crew is looking forward to going off-duty; (5) assist in protecting highway-rail 

                                                   
84 RSAC minutes TCGW-14-03-31-09 at p. 24.   
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grade crossings or breaking up the train at such crossings to avoid blocking them from 
highway users for extended periods; (6) update train consist information arising from the 
set out and pickup of cars; (7) protect the point, i.e., the leading end of the train 
movement, during shoving or pushing movements where the locomotive engineer is not 
operating from the leading end of the leading locomotive in a position to visually 
determine conditions in the direction of movement; (8) assist a locomotive engineer when 
complying with “restricted speed,” which requires a locomotive engineer to stop the train 
within one half the engineer’s range of vision to avoid on-track equipment and 
misaligned switches; and, (9) assist the train if the PTC system fails en route or enters 
non-PTC territory.  Furthermore, the research described previously suggests that because 
the PTC technology may require locomotive engineers to focus more of their attention on 
in-cab displays, it will reduce their ability to monitor activity outside the cab and raises a 
question about whether the engineers will lose any situational awareness in relation to the 
coherent mental picture (i.e., the situation model) of where the engineer perceives the 
train to be based on prior experience. 

 
• ASLRRA proposal – ASLRRA proposed to increase the speed threshold from 25 mph to 

40 mph for one-person operations in § 218.131.85  FRA considers a 40-mph threshold to 
be too high for the particular exception in § 218.131 because this exception does not have 
any additional technological requirements and only grants the exception based on the 
assumption that trains under § 218.131 would be lower risk.  FRA believes that a train 
running at 40 mph would significantly entail more risk and is therefore proposing a 25-
mph threshold.     

• Brotherhood of Locomotive Engineers and Trainmen (BLET) proposal – the BLET 
representative proposed to limit exceptions under § 218.131 to railroads with less than 
30,000 labor-hours per year (as opposed to the proposed 400,000 labor-hours) and to 
lower the speed limit from 25 mph to 10 mph.86  FRA is proposing a threshold of 
400,000 labor-hours to be consistent with other railroad safety regulations that have this 
threshold for small railroads.  This labor-hours threshold gives FRA the flexibility to 
enforce the proposed regulation effectively.   
  

 
Status Quo 
One of the alternatives is the status quo, which would have no regulatory burden on the railroads 
as they would have total discretion to determine the optimal crew size without appropriate 
consideration of safety risk.  This means that the market failures presented throughout this RIA 
would remain in the railroad industry and the public would be at risk of suffering either higher- 
consequence accidents or a series of smaller accidents with their consequent cost in human life 
and property.  As the railroads and market evolve, more demand for rail service by crude oil 
producers will increase the number of trains moving this commodity in high volumes.  Also, 
implementation of new technology could increase the ability of the railroads to lower labor 

                                                   
85 RSAC minutes TCGW-14-03-31-09 at p. 18.   
86 RSAC minutes TCGW-14-03-31-09 at p. 19. 
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productive inputs without considering the safety attributes of train operations.  Consequently, 
this could lower the price of rail transportation for high-risk commodities, increasing the demand 
for rail service at an “unsafe” low price, inflicting the compounded risk described in Section 8.  
The public could see risk increase on a per-train basis as trains are operated by less than two 
people, and also see an increase in the number of high-risk trains in the railroad system as rail 
transportation is able to offer lower rates due to reduced labor costs.  The NPRM attempts to 
address this market failure by ensuring that railroads consider the safety attributes of train crews 
and invest enough resources (labor, equipment, or materials) to maintain a safe operation.   

14.  Conclusion 
 
Economic evidence presented in this RIA supports the proposed rule.  FRA concludes that the 
existence of two market failures, together with the current situation and forecast changes in the 
railroad industry, warrant regulatory action.  The proposed rule would establish general 
minimum crew size and location of second person requirements for trains that are too risky to be 
operated.  Lower risk trains would be granted exceptions to allow most of the existing one-
person operations to continue in operation and for railroads to implement new one-person 
operations in the future through the special approval process proposed in § 218.135.  The special 
approval process would ensure that future one-person operations take into account the safety 
attributes of train crews, maintaining a comparable level of safety in railroad operations.  
Additionally, FRA would expand its regulatory coverage, filling a vacuum that became evident 
after the catastrophic accident of a one-person crew train that derailed in Quebec in July 2013 
and caused enormous damage to life and property in Lac Mégantic, a town situated only 22 miles 
from the U.S. border.  The proposed rule would also allow FRA to collect data and information 
to have a better understanding of one-person operations and future developments on this subject.  
Benefits in this RIA are related to continued effectiveness of the FRA drug and alcohol program 
and ensuring that train crews continue to be effective in the management of emergency situations 
after train accidents/incidents occur.  Costs would be related to additional labor costs for trains 
carrying hazardous materials and regulatory expenses related to the submission of information 
for an exception or special approval request.  FRA also expects that some railroads would have 
to invest more resources in their technological or material inputs to ensure train operations are 
safe with a crew of less than two people.   
 
FRA requests comments on all aspects of this analysis, including its inputs, assumptions, and 
methodologies used to estimate costs and benefits.      
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Appendix A:  FRA Survey Results 
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Appendix B:  Costs Tables 
 
Annual costs related to the general requirements (§ 218.125)  

Year 
Short lines cost to add 

crew members 
Class I cost to add crew 

members Total undiscounted Total discounted at 3% Total discounted at 7% 

1  $  486,116.70   $  694,452.43   $  1,180,569.14   $  1,146,183.63   $  1,103,335.64  
2  $  491,852.88   $  702,646.97   $  1,194,499.85   $  1,125,930.68   $  1,043,322.43  
3  $  497,656.75   $  710,938.21   $  1,208,594.95   $  1,106,035.59   $  986,573.49  
4  $  503,529.09   $  719,327.28   $  1,222,856.37   $  1,086,492.05   $  932,911.27  
5  $  509,470.74   $  727,815.34   $  1,237,286.08   $  1,067,293.84   $  882,167.87  
6  $  515,482.49   $  736,403.56   $  1,251,886.05   $  1,048,434.86   $  834,184.54  
7  $  521,565.19   $  745,093.12   $  1,266,658.31   $  1,029,909.12   $  788,811.14  

8  $  527,719.66   $  753,885.22   $  1,281,604.88   $  1,011,710.72   $  745,905.71  
9  $  533,946.75   $  762,781.07   $  1,296,727.81   $     993,833.89   $  705,334.01  

10  $  540,247.32   $  771,781.88   $  1,312,029.20   $     976,272.95   $  666,969.12  
Total  $  5,127,587.56   $  7,325,125.09   $  12,452,712.65   $  10,592,097.33   $  8,689,515.22  
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Cost savings related to the specific freight exception (§ 218.231) 

Year 

Excepted cost 
savings for Short 

Lines discounted at 3% discounted at 7% 

1  $  (406,660.72)  $  (394,816.23)  $  (380,056.75) 
2  $  (411,459.32)  $  (387,839.87)  $  (359,384.50) 
3  $  (416,314.54)  $  (380,986.78)  $  (339,836.67) 
4  $  (421,227.05)  $  (374,254.78)  $  (321,352.10) 
5  $  (426,197.53)  $  (367,641.73)  $  (303,872.95) 
6  $  (431,226.66)  $  (361,145.54)  $  (287,344.53) 
7  $  (436,315.13)  $  (354,764.13)  $  (271,715.14) 

8  $  (441,463.65)  $  (348,495.48)  $  (256,935.86) 
9  $  (446,672.92)  $  (342,337.60)  $  (242,960.47) 

10  $  (451,943.66)  $  (336,288.53)  $  (229,745.24) 

 
 $  (4,289,481.17)  $  (3,648,570.66)  $  (2,993,204.21) 
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Cost savings related to continuance of existing operations (§218.233) 

Year Exception amount 
Cost for 

submission total cost 
discounted costs at 

3% 
discounted costs at 

7% 
1  $  (580,943.88)  $  632,553.60   $  51,609.72   $  50,106.52   $  48,233.38  
2  $  (587,799.02) -  $  (587,799.02)  $  (554,056.95)  $  (513,406.43) 
3  $  (594,735.05) -  $  (594,735.05)  $  (544,266.82)  $  (485,480.96) 
4  $  (601,752.92) -  $  (601,752.92)  $  (534,649.68)  $  (459,074.43) 

5  $  (608,853.61) -  $  (608,853.61)  $  (525,202.47)  $  (434,104.21) 
6  $  (616,038.08) -  $  (616,038.08)  $  (515,922.20)  $  (410,492.19) 
7  $  (623,307.33) -  $  (623,307.33)  $  (506,805.90)  $  (388,164.48) 
8  $  (630,662.36) -  $  (630,662.36)  $  (497,850.69)  $  (367,051.23) 
9  $  (638,104.17) -  $  (638,104.17)  $  (489,053.72)  $  (347,086.39) 

10  $  (645,633.80) -  $  (645,633.80)  $  (480,412.18)  $  (328,207.49) 

 
 $  (6,127,830.24)  $ 632,553.60   $  (5,495,276.64)  $  (4,598,114.09)  $  (3,684,834.42) 
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Cost related to the special approval process (§ 218.135) in dollars 

Year 
cost of the 
requests 

Cost of 
additional tech 
required 

discounted cost 
of the requests 
(3percent) 

discounted 
cost of the 
requests 
(7percent) 

discounted 
cost of 
additional tech 
required 3% 

discounted 
cost of 
additional tech 
required 7 % total costs 

total cost 3 
percent 

total cost 7 
percent 

1 
                 

75,624  
                  

54,664               73,421               70,677  
                     

53,072  
                 

51,088  
               

130,288  
               

126,493  
               

121,764  

2 
                 

76,326  
                

110,343               71,945               66,666  
                   

104,009  
                 

96,378  
               

186,669  
               

175,953  
               

163,044  

3 
                 

77,035  
                

167,051               70,498               62,883  
                   

152,875  
               

136,363  
               

244,085  
               

223,373  
               

199,246  

4 
                 

77,750  
                

224,802               69,080               59,315  
                   

199,733  
               

171,500  
               

302,552  
               

268,813  
               

230,815  

5 
                 

78,472  
                

283,611               67,690               55,949  
                   

244,645  
               

202,211  
               

362,082  
               

312,335  
               

258,160  

6 
                 

79,200  
                

343,492               66,329               52,774  
                   

287,669  
               

228,883  
               

422,692  
               

353,998  
               

281,658  

7 
                 

79,935  
                

404,461               64,995               49,780  
                   

328,864  
               

251,878  
               

484,397  
               

393,859  
               

301,658  

8 
                 

80,677  
                

466,533               63,687               46,955  
                   

368,285  
               

271,526 " 
               

547,210  
               

431,972  
               

318,481  

9 
                 

81,426  
                

529,721               62,406               44,290  
                   

405,987  
               

288,133  
               

611,148  
               

468,394  
               

332,424  

10 
                 

82,182  
                

594,043               61,151               41,777  
                   

442,024  
               

301,981  
               

676,225  
               

503,175  
               

343,759  

 

               
788,627              3,178,721             671,202             551,067  

               
2,587,164  

           
1,999,942  

           
3,967,348  

           
3,258,366  

           
2,551,009  
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Table 19.  Special Approval Data and Estimates 
Year one-

person 
operation 
requests 

cost of the 
requests 

Cumulative 
Change in 
one-person 
operations 

Marginal 
Change 
in one-
person 
operation
s 

Train 
Operations 

Trains Train starts per 
year 

train starts 
with one-

person crews 

Regulatory 
Technical 

Substitution 

0 - - 0.00% 0.00%         9,476.32    492,768.50         6,898,758.99  - - 

1 20.09  $  75,624  0.21% 0.21%         9,564.29    497,342.96         6,962,801.47          14,621.88   $  54,664 

2 20.27   $  76,326  0.42% 0.21%         9,653.07    501,959.89         7,027,438.47          29,515.24   $  110,343  

3 20.46   $  77,035  0.63% 0.21%         9,742.69    506,619.68         7,092,675.51          44,683.86   $  167,051  

4 20.65   $  77,750 0.84% 0.21%         9,833.13    511,322.73         7,158,518.16          60,131.55   $  224,802  

5 20.84   $  78,472  1.05% 0.21%         9,924.41    516,069.43         7,224,972.03          75,862.21   $  283,611  

6 21.03   $  79,200 1.26% 0.21%       10,016.54    520,860.20         7,292,042.81          91,879.74   $   343,492  

7 21.23   $  79,935  1.47% 0.21%       10,109.53    525,695.44         7,359,736.22        108,188.12   $  404,461  

8 21.43   $  80,677  1.68% 0.21%       10,203.38    530,575.57         7,428,058.04        124,791.38   $  466,533  

9 21.63  $  81,426  1.89% 0.21%       10,298.10    535,501.01         7,497,014.11        141,693.57   $  529,721  

10         21.83   $  82,182  2.10% 0.21%       10,393.70    540,472.16         7,566,610.31        158,898.82   $  594,043  
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Appendix C:  Grouping details in t-tests 
Appendix D:  Safety Performance of Railroads with One-Person Crew 

Operations 
 
Results presented in Section 7.3 provide more statistical information about the safety 
performance of railroads with one-person operations.  However, there are three types of t tests to 
compare the difference between two means.  The common assumptions for all three tests are 
that: (a) the underlying distributions are normal; 87 and (b) within a population the individuals are 
selected at random.  Differences in assumptions concern (a) equality of the variances σ21 and σ22, 
and (b) independence of the two samples. When the sample sizes n 1  and n 2 are equal, the 
accompanying table is a guide for choosing the appropriate t test.88  
 
Table 20.  Appropriate t-test Guide 
 Independent Samples Not Independent Samples 

Equal variances Two sample t-test with equal variances Paired t-test 
Unequal variances Two sample t-test with unequal variances Paired t-test 
 
As can be seen in Table 14, one of the paired t-tests underlying assumptions is the correlation of 
samples.  Due to the possibility that sample independence can occur in the data,89 FRA estimated 
two-sample t-tests assuming unequal variances.  This type of test assumes samples are 
independent.   
 
The two sample t-test assuming unequal variances has a null hypothesis of; 
 
H0 : μ 1 − μ 2 = δ  against  H1 : μ 1 − μ 2 = δ, μ 1 − μ 2 > δ, or μ 1 − μ 2 < δ, 
 
The test statistic is; 

𝑇𝑇0 =
�̅�𝑥1− �̅�𝑥2 − 𝛿𝛿

�𝐸𝐸1
2

𝑇𝑇1
+ 𝐸𝐸2

2

𝑇𝑇2

 

 
Where; 
 
n 1 = the number of observations of the first sample 
n 2 = the number of observations of the second sample 

𝐸𝐸𝑖𝑖2 =  
1

𝑇𝑇𝑖𝑖 − 1
��𝑥𝑥𝑖𝑖𝑖𝑖 − �̅�𝑥𝑖𝑖�

2
𝑛𝑛𝑖𝑖

𝑖𝑖=1

 

For i = 1, 2, and 
x ij = the jth observation of the ith sample. 
                                                   
87 Per quantiles in Figure 4, data used in the analysis can be considered to be normally distributed. 
88 The two-sample t test with equal variances is not discussed in this document. 
89 Under the independence assumption, railroads analyzed would dissimilar in their characteristics so that groups 
could not be paired. 
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Under H0, t 0 has an approximate Student’s t distribution for large independent samples. The 
approximate number of degrees of freedom is; 
 

𝜐𝜐 = 
�𝐸𝐸1

2

𝑇𝑇1
+ 𝐸𝐸22
𝑇𝑇2
�
2

𝐸𝐸1
4

𝑇𝑇1
2(𝑇𝑇1 − 1) + 𝐸𝐸2

4

𝑇𝑇2
2(𝑇𝑇2 − 1)

 

 
 
 
 
The decision criterion is; 
 

Table 21. Decision Criterion for Two Sample t-test with Unequal Variances 
One-tail test 
Reject H0  if |t 0 | > t ν,α 
Not Reject H0  if |t 0 | < t ν,α 
Two-tail test 
Reject H0  if |t 0 | > t ν,α/2 
Not Reject H0  if −t ν,α/2  < |t 0 | < t ν,α/2 

 
 
Where α is the significance level, usually 5%, and 𝑃𝑃�𝑇𝑇 > 𝑇𝑇𝜐𝜐,𝛼𝛼�=  𝛼𝛼. 
 
Results are presented below in Table 16.  Railroads with one-person operations (Group U) have a 
statistically higher accident rate than shortlines in Groups D and F.   
 
(1)  LS = average of all non-Class I railroads with more than 400,000 labor-hours  
(2)  SS = average of all non-Class I railroads with less than 400,000 labor-hours 
(3)  OP = average of all non-Class I railroads with one-person crews 
(4)  ALL  = average of all non-Class I railroads 
 
 

Table 22.  Two Sample t-test with Unequal Variances Results 
 

n 

 
df t-value 

 
P( T ≤ t ) 
one-tail 

P( T ≤ t ) 
two-tail 

Null Hypothesis 
(5% level) 

LS-
SS 

120 150 -3.734636 0.000133 0.000266 Reject 

OP-
LS 

120 130 3.427183 0.000408 0.000817 Reject 

OP-
SS 

120 196 0.950717 0.171459 0.342918 Not reject 

OP-
ALL 

120 131 2.886404 0.002279 0.004559 Reject 

SS-
ALL 

120 153 2.867322 0.002361 0.004723 Reject 
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Again, results in Tables 16 and 17 show that, statistically, railroads in OP have a higher accident 
rate than railroads in Groups LS and ALL.  Similar to the results in the paired t-tests, null 
hypothesis for OP-SS cannot be rejected at the 5 percent of statistical significance.  The two 
sample t-test assuming unequal variances confirm that the proposed regulation would impact an 
industry segment that is more prone to have an accident where multiple member crews may be 
better able to manage difficult situations in a coordinated manner (Section 10.1).   
 

Table 23.  Two Sample t-test with Unequal Variances Critical Values and Significance 
 Average 

Difference  
𝑇𝑇𝑖𝑖 

Critical 
Value  
One tail 

Critical 
Value 
Two Tail 

Statistical 
Significance 
Results – 5% 

Data Points 
(n) 

LS-SS -3.55 1.655075 1.975905  (SL) Lower 120 
OP-LS 5.19 1.656659 1.978380 (SH) Higher 120 

OP-SS 1.64 1.652665 1.972141 

(NS) No 
statistical 
significance 120 

OP-
ALL 4.38 1.656568 1.978238 (SH) Higher 120 

SS-ALL 2.74 1.654873 1.975590 (SH) Higher 120 
 
It is also important to note that data used in these analyses (Section 7.3 and 12.2) does follow 
approximately a normal distribution.  Normal quantile-quantile plots are used to assess whether 
the data follow a specified normal distribution.90   If the two distributions are the same, the QQ-
plot should lie close to the straight line.  As can be seen in Figure 4, data in all groups is near the 
diagonal.  This means the assumption of normality is valid. 
 

                                                   
90 Cleveland, W. S. "The elements of graphing data, 1994." AT&T Bell Laboratories, Murray Hill. 
Chambers, John M., et al. "Graphical methods for data analysis. 1983."Wadsworth, Belmont, CA. 
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Figure 4.  Normal Quantile-Quantile Plots for Groups D, E, F, and U 
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12.2.1  Detailed results of the two sample t-tests with unequal variances 
 
 

Table 24.  Two Sample t-test with Unequal Variances Detailed Results from LS-SS 

t-test: two-sample assuming unequal variances 
 

 
LS SS 

   Variable 1 Variable 2 
 Mean 31.61324773 35.1627674 -3.54952 

Variance 12.72404198 95.67459448 
 Observations 120 120 
 Hypothesized Mean Difference 0 

  df 150 
  t Stat -3.73463619 
  P(T<=t) one-tail 0.000133228 
  t Critical one-tail 1.6550755 
  P(T<=t) two-tail 0.000266456 
  t Critical two-tail 1.975905331   

  
Group D is SL (significant lower) in both of one-tail or two-tail test: since |-3.73463619| > 
1.6550755 and also > 1.975905331 at 5% significant level. 
 
 
 
 

Table 25.  Two Sample t-test with Unequal Variances Detailed Results from OP-LS 
t-test: two-sample assuming unequal variances 

 

 
OP LS 

   Variable 1 Variable 2 
 Mean 36.8058437 31.61324773 5.192596 

Variance 262.7467887 12.72404198 
 Observations 120 120 
 Hypothesized Mean Difference 0 

  df 130 
  t Stat 3.427183404 
  P(T<=t) one-tail 0.000408533 
  t Critical one-tail 1.656659413 
  P(T<=t) two-tail 0.000817065 
  t Critical two-tail 1.978380405   

  
Group U is SH than Group D in both of one-tail or two-tail test: since |3.427183404| > 
1.656659413 and also > 1.978380405 at 5% significant level. 
 
 



 

86 
 

 
 

Table 26.  Two Sample t-test with Unequal Variances Detailed Results from  OP-SS 
t-test: two-sample assuming unequal variances 

 

 
OP SS 

   Variable 1 Variable 2 
 Mean 36.8058437 35.1627674 1.643076 

Variance 262.7467887 95.67459448 
 Observations 120 120 
 Hypothesized Mean Difference 0 

  df 196 
  t Stat 0.950717305 
  P(T<=t) one-tail 0.17145938 
  t Critical one-tail 1.652665059 
  P(T<=t) two-tail 0.342918759 
  t Critical two-tail 1.972141222   

  
Groups OP and SS are not significantly different from each other: since |0.950717305| < 
1.652665059 and < 1.972141222 at 5% significant level. 
 
 
 
 
 

Table 27.  Two Sample t-test with Unequal Variances Detailed Results from OP-ALL 
t-test: two-sample assuming unequal variances 

 

 
OP ALL 

   Variable 1 Variable 2 
 Mean 36.8058437 32.42402795 4.381816 

Variance 262.7467887 13.80411064 
 Observations 120 120 
 Hypothesized Mean Difference 0 

  df 131 
  t Stat 2.886404535 
  P(T<=t) one-tail 0.002279564 
  t Critical one-tail 1.656568649 
  P(T<=t) two-tail 0.004559128 
  t Critical two-tail 1.978238539   

  
Railroads in group OP is SH than railroads in group ALL in both of one-tail or two-tail test: 
since |2.886404535| > 1.656568649 and also > 1.978238539 at 5% significant level. 
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Table 28.  Two Sample t-test with Unequal Variances Detailed Results from SS-ALL 

t-test: two-sample assuming unequal variances 
 

 
SS ALL 

   Variable 1 Variable 2 
 Mean 35.1627674 32.42402795 2.738739 

Variance 95.67459448 13.80411064 
 Observations 120 120 
 Hypothesized Mean Difference 0 

  df 153 
  t Stat 2.86732232 
  P(T<=t) one-tail 0.002361927 
  t Critical one-tail 1.654873847 
  P(T<=t) two-tail 0.004723854 
  t Critical two-tail 1.975590315   

  
Group E is SH than Group F in both of one-tail or two-tail test: since |2.86732232| > 
1.654873847 and also > 1.975590315 at 5% significant level. 
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Appendix E:  Grouping Details in t-tests 
 

All non-Class I railroads with more than 400,000 labor-hours (LS) 

n = 31 railroads  

ENTITY Employee Hours 

Metro North Commuter RR Co. [MNCW] 12,911,635 

Long Island Rail Road [LI  ] 12,544,745 

New Jersey Transit Rail Operations [NJTR] 9,487,052 

Northeast IL Regional Commuter Rail Corp. [NIRC] 5,207,062 

Massachusetts Bay Transit Authority [MBTA] 4,599,858 

Southeastern Pennsylvania Transp. Authority [SEPA] 3,743,361 

Union Pacific Metra [UPME] 2,769,958 

Montana Rail Link [MRL ] 2,156,501 

Consolidated Rail Corp. (CRSH] 2,094,613 

Port Authority Trans Hudson [PATH] 2,086,988 

Pan Am Rwys/Guilford System [GRS ] 1,877,016 

Indiana Harbor Belt RR Co. [IHB ] 1,380,867 

Alaska RR Corp. [ARR ] 1,216,357 

Florida East Coast Railway, LLC . [FEC ] 1,195,559 

Southern California Regional Rail Authority [SCAX] 910,414 

Belt Rwy Co. Of Chicago [BRC ] 854,720 

Caltrain Commuter Railroad Company [PCMZ] 779,481 

Burlington Northern Santa Fe Suburban Oper [BNSO] 776,024 

Wheeling & Lake Erie Rwy Co. [WE  ] 746,876 

Union RR Co. [URR ] 684,632 

Port Term. RR Association [PTRA] 664,078 

MARC Train Service [MACZ] 570,427 

Paducah & Louisville Rwy Co. [PAL ] 568,957 

Northern Indiana Commuter Transp. District [NICD] 566,046 

Dallas Area Rapid Transit [DART] 527,037 

Wisconsin & Southern Rairoad, L.L.C.. [WSOR] 514,543 

Buffalo & Pittsburgh RR, Inc. [BPRR] 479,499 

Iowa Interstate RR [IAIS] 454,963 

Gary Rwy Co. [GRW ] 443,438 

Terminal RR Association Of St. Louis [TRRA] 440,307 

Portland & Western RR, Inc. [PNWR] 433,249 
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All non-Class I railroads with less than 400,000 labor-hours (SS) 

n = 723 railroads  

ENTITY 
Railroad 

Code 
Number of  

Employee Hours 
New Orleans Public Belt RR  NOPB 360,571 

Indiana Rail Road INRD 345,343 

Birmingham Terminal Railway LLC  BHRR 338,995 

Pacific Harbor Line Inc.  PHL 315,717 

Providence & Worcester RR Co.  PW 296,608 

San Diego Trolley Inc.  SDTI 272,161 

Durango & Silverton Narrow Guage RR Co.  DSNG 254,807 

Missouri & Northern Arkansas RR Co., Inc.  MNA 249,924 

Lake Superior & Ishpeming RR Co.  LSI 233,667 

Reading Blue Mountain & Northern RR Commission  RBMN 232,921 

Terminal Rwy Alabama State Docks  TASD 228,762 

South Florida Regional Transit Authority  SFRV 227,166 

South Kansas & Oklahoma RR Co.  SKOL 226,775 

Dakota, Missouri Valley & Western RR, Inc.  DMVW 219,864 

Kansas and Oklahoma RR  KO 217,595 

New York, Susquehanna & Western RR Co.  NYSW 215,869 

Red River Valley & Western RR  RRVW 214,277 

Virginia Rwy Express  VREX 205,295 

Southern New Jersey Light Rail Group  SNJX 200,648 

Trans-Global Solutions, Inc  XTGS 198,638 

Fort Worth & Western RR  FWWR 189,125 

Nebraska Central RR  NCRC 188,913 

Grand Canyon Rwy  GCRX 186,629 

Southwestern RR Co., Inc.  SW 186,050 

UTA FrontRunner Commuter Rail  UFRC 183,244 

Iowa Northern Rwy Co.  IANR 181,380 

Buckingham Branch RR Co.  BB 180,774 

Connecticut Department Of Transportation  CDOT 178,780 

Northern Plains RR, Inc.  NPR 177,073 

Minnesota Commercial Rwy  MNNR 176,113 

New England Central RR  NECR 173,866 

Vermont Rwy, Inc.  VTR 173,452 

Cleveland Works Rwy Co.  CWRO 170,582 

Alabama & Gulf Coast Rwy LLC  AGR 168,583 

Conrad Yelvington Distributors, Inc.   CNYX 167,545 

Bay Line RR, L.L.C., The  BAYL 164,754 

Napa Valley RR  NVRR 163,587 
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Arkansas Midland RR Co., Inc.  AKMD 159,620 

Indiana & Ohio Rwy  IORY 159,384 

Illinois & Midland RR Inc.  IMRR 156,394 

Montreal, Maine and Atlantic Rwy, Ltd.  MMA 153,882 

Chicago Rail Link  CRL 150,604 

Great Smoky Mountains Rwy, The  GSM 150,204 

Cedar Rapids & Iowa City Rwy Co.  CIC 149,544 

Ohio Central RR Co.  OHCR 149,118 

Twin City & Western RR  TCWR 148,130 

Huntsville & Madison county RR Authority  HMCR 145,368 

Colorado & Wyoming Rwy Co.  CW 145,033 

Altamont Corridor Express Authority  ACEX 143,924 

South Central Florida Express, Inc.  SCXF 137,862 

Kiamichi RR Co. LLC  KRR 137,196 

Chicago Southshore & South Bend RR  CSS 136,494 

Eastern Idaho RR  EIRR 136,062 

Lake State Rwy Co.  LSRC 135,902 

San Joaquin Valley RR Co.  SJVR 135,197 

Dallas, Garland & Northeastern RR  DGNO 132,511 

Arkansas & Missouri RR Co.  AM 127,449 

Stillwater Central RR Co., Inc.  SLWC 126,223 

Ann Arbor RR  AA 124,095 

Tallyrand Terminal Railroad  TTR 123,662 

Huron & Eastern Rwy  HESR 121,834 

Finger Lakes Rwy Corp.  FGLK 121,475 

Utah Rwy Co.  UTAH 119,533 

Winchester & Western RR Co.  WW 118,269 

Strasburg RR Co.  SRC 117,625 

Georgia & Florida Rwy  GFRR 117,371 

Tacoma Municipal Belt Line Rwy  TMBL 116,509 

Columbus & Ohio River RR  CUOH 115,750 

SMS Rail Service, Inc.  SLRS 114,040 

Central Oregon & Pacific RR, Inc.  CORP 113,623 

Kyle RR Co.  KYLE 112,716 

Delray Connecting RR Co.  DC 111,267 

Timberrock RR Co., Inc.  TIBR 110,547 

Watco Switching  WATX 107,713 

Great Western Rwy of Colorado, LLC  GWR 107,349 

Copper Basin Rwy, Inc.  CBRY 104,863 

Rescar Location 715 Switching  RCXM 104,712 

Arizona Central RR, Inc.  AZCR 103,617 
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Northstar Corridor Rail  NSCR 103,003 

R. J. Corman RR Co./Memphis Line  RJCM 101,127 

Illinois Rwy, Inc.  IR 100,092 

Arizona Eastern RR  AZER 99,816 

New York & Atlantic Rwy Co.  NYA 97,449 

Western New York & Pennsylvania RR LLC  WNYP 97,221 

DeQueen & Eastern RR Co.  DQE 96,685 

St. Lawrence & Atlantic RR Co.  SLR 96,480 

R. J. Corman RR Co/Central Kentucky Lines  RJCC 94,866 

Modesto & Empire Traction Co.  MET 94,129 

Louisiana Southern  LAS 93,420 

Regional Transportation District  RTDZ 92,915 

Appalachian & Ohio RR  AO 92,011 

Texas & Northern Rwy Co.  TN 91,565 

Canon City And Royal Gorge RR, LLC  CRRX 91,231 

Panhandle Northern RR Co.  PNR 90,809 

Lycoming Valley RR Co.  LVRR 90,469 

Louisville & Indiana RR Co.  LIRC 89,421 

Grainbelt Corp.  GNBC 89,357 

Nebraska, Kansas, Colorado Railnet  NKCR 88,095 

GITM Intermodal Yard  GIMY 87,811 

Great Lakes Central RR  GLC 87,656 

Sounder Commuter Rail  SCR 86,569 

Grand Elk RR, LLC  GDLK 86,237 

Pacific & Arctic RR & Navigation Co.  PARN 84,743 

Intermodal Services of America  IMSA 84,624 

Columbus & Greenville Rwy Co.  CAGY 84,572 

R. J. Corman RR Co./Pennsylvania Lines, Inc. [RJCP RJCP 84,342 

Nimishillen & Tuscarawas, LLC  NTRY 83,801 

Indiana Southern RR Co., Inc.  ISRR 83,346 

CHICAGO, FT. WAYNE & EASTERN  CFE 82,421 

Alabama Southern RR  ABS 80,113 

Seminole Gulf RR  SGLR 79,905 

Puget Sound & Pacific RR Co.  PSAP 79,379 

Alabama & Tennessee River Rwy LLC  ATN 78,662 

Maine Northern Railway Company  MNR 78,059 

American Rail Dispatching Center ARDJ 77,541 

Louisiana & Delta RR  LDRR 77,377 

Livonia, Avon & Lakeville RR Corp.  LAL 77,342 

Mississippi Export RR Co.  MSE 77,019 

Texas, Gonzales & Northern Rwy Co.  TXGN 76,229 
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Ashland Rwy Inc.  ASRY 76,000 

Texas Northwestern Rwy Co.  TXNW 75,707 

Georgia Central Rwy, L.P.  GC 75,703 

Brownsville & Rio Grande International RR  BRG 73,245 

North Shore RR  NSHR 72,832 

Burlington Junction Rwy  BJRY 72,809 

Wisconsin Northern RR  WN 72,771 

Texas Pacifico Transportation Limited  TXPF 72,632 

Arkansas-Oklahoma RR Inc.  AOK 71,284 

Allegheny Valley RR Co.  AVR 70,513 

Tennessee Valley RR  TVRM 70,101 

Alliance Term. RR LLC  ATR 69,975 

California Northern RR Co.  CFNR 69,684 

Rail Serve  RASX 69,504 

Sandersville RR Co.  SAN 68,972 

National Switching Services  NSWS 68,943 

M & B RR LLC  MNBR 68,044 

Progressive Rail Inc  PGR 68,000 

Toledo, Peoria & Western Rwy Corp.  TPW 66,904 

South Buffalo Rwy Co.  SB 66,023 

Austin Western RR  AWRR 65,807 

Aberdeen, Carolina & Western RR  ACWR 65,803 

Farmrail Corp.  FMRC 65,608 

Massachusetts Coastal RR LLC  MCRL 64,996 

Ineos Olefins and Polymers  ZIOF 64,972 

Bighorn Divide & Wyoming RR, Inc.  BDW 64,683 

Valley RR Co.  VALE 64,642 

Rochester Southern RR, Inc.  RSR 64,114 

Tazewell & Peoria RR, Inc.  TZPR 62,136 

Marquette Rail LLC  MQT 62,052 

Kettle Falls International Rwy LLC  KFR 61,243 

Carolina Coastal Rwy, Inc.  CLNA 60,228 

Steamtown National Historic Site  SNCX 59,741 

Nashville & Eastern RR Corp  NERR 59,403 

Morristown & Erie Rwy, Inc.  ME 59,326 

Kaw River RR  KAW 58,805 

New Orleans & Gulf Coast Rwy Co. Inc.  NOGC 58,520 

Sierra Northern Rwy  SERA 55,614 

Conway Scenic RR  CONW 55,080 

Housatonic RR Co., Inc.  HRRC 54,344 

Arizona & California RR Co.  ARZC 54,089 
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Lake Michigan & Indiana RR Co.  LMIC 53,669 

Savannah Port Term. RR, Inc.  SAPT 53,442 

Florida Central RR Co.  FCEN 52,134 

West Tennessee RR Corp.  WTNN 51,931 

Knoxville & Holston River RR Co., Inc.  KXHR 51,383 

North County Transportation District- Coaster  NCDX 51,285 

Pennsylvania Southwestern RR, Inc.  PSWR 51,071 

Minnesota, Dakota & Western Rwy Co.  MDW 49,745 

Eastern Maine RR Co.  EMRY 49,698 

Columbia & Cowlitz Rwy Co.  CLC 49,527 

Cass Scenic  CASS 49,501 

Central California Traction Co.  CCT 49,454 

Tennessee Southern RR Co., Inc.  TSRR 49,327 

Great Northwest RR, Inc.  GRNW 49,276 

Columbia Basin RR Co. Inc.  CBRW 49,231 

Lehigh Valley Rail Management  LVRX 48,944 

Keokuk Junction Rwy  KJRY 48,109 

Columbus & Chattahoochee Railroad, Inc.  CCHA 48,070 

Utah Central Rwy Co.  UCRY 47,473 

Winston-Salem Southbound Rwy  WSS 46,947 

SANTA CLARA VALLEY TRANSPORTATION 
AUTHORITY  

VTAZ 46,819 

Western RR Co.  WRRC 46,799 

Cimarron Valley RR L C  CVR 46,652 

Trona Rwy Co.  TRC 46,580 

Delaware Lackawanna RR  DL 45,876 

Georgia Southwestern RR Inc.  GSWR 45,809 

New Hope & Ivyland Rail Road  NHRR 45,357 

Cloquet Term. RR Co., Inc.  CTRR 44,737 

SGS Petroleum Service Corp.  SGSC 44,550 

Baton Rouge Southern RR  BRS 44,199 

Brandywine Scenic RR Co.  BSRX 43,190 

Louisiana & North West RR Co.  LNW 42,953 

Pioneer Valley RR Co., Inc.  PVRR 42,269 

Port of Shreveport-Bossier, The  PSBX 42,225 

Longview Switching  LS 42,008 

Idaho Northern & Pacific RR Co.  INPR 41,363 

Sabine River & Northern RR Co.  SRN 41,273 

Arkansas Louisiana & Mississippi RR Co.  ALM 40,498 

ITS Technologies & Logistics, LLC.  ITSL 40,489 

Madison Terminal Railway LLC  MDSN 40,262 

Black Hills Central RR  BHC 40,086 



 

94 
 

Baltimore Industrial Railroad  BDR 39,897 

Lake Term. RR Co.  LT 39,289 

Tomahawk Rwy, L.P.  TR 39,276 

Rio Valley Switching Co.  RVSC 38,911 

East Brookfield & Spencer RR LLC  EBSR 38,183 

R. J. Corman RR Co./WV Line  RJCV 38,180 

Wichita Term. Association  WTA 38,057 

Brandywine Valley RR Co.  BVRY 37,813 

Lancaster & Chester Railroad, LLC  LC 37,614 

South Carolina Central RR Co., Inc.  SCRF 37,175 

First Coast RR Inc.  FCRD 37,155 

Kansas City Term. Rwy Co.  KCT 36,780 

Steelton & Highspire RR  SH 36,488 

York Rwy Co.  YRC 36,364 

North Carolina & Virginia RR Co.  NCVA 36,302 

Connecticut Southern RR Inc.  CSO 35,927 

Alabama Warrior Railway, LLC  ABWR 35,546 

Western Maryland Scenic RR  WMSR 35,448 

Heber Valley RR Utah  HVRX 35,119 

Green Mountain RR Corp.  GMRC 33,706 

Corpus Christi Term. RR Inc.  CCPN 33,199 

Clarendon & Pittsford RR Co.  CLP 33,103 

Indiana Northeastern RR Co., Incorporated  IN 32,711 

Yadkin Valley RR Co.  YVRR 32,360 

San Manuel Arizona RR Co.  SMA 31,988 

Palouse River & Coulee City RR Inc.  PCC 31,788 

Gardendale Railroad, Inc.  GRD 31,124 

Adrian & Blissfield RR  ADBF 30,947 

Richmond Pacific RR Corp.  RPRC 30,638 

Rail Link Inc.  RLIX 30,174 

Washington County RR Corp.  WACR 29,727 

Central RR Co. Of Indiana  CIND 29,554 

Nittany & Bald Eagle  NBER 29,511 

Squaw Creek Southern RR  SCS 29,310 

Georgia Northeastern RR Co.  GNRR 29,118 

Boise Valley Railroad, Inc. BVRR 29,002 

Wichita, Tillman & Jackson Rwy Co., Inc.  WTJR 28,530 

Heart of Georgia RR, Inc.  HOG 28,300 

Eastern Washington Gateway RR Co.  EWG 28,279 

Delta Southern RR Co.  DSRR 28,264 

El Dorado & Wesson Rwy Co.  EDW 28,107 
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Yellowstone Valley RR Inc.  YSVR 27,533 

Vicksburg Southern RR, Inc.  VSOR 27,471 

Pend Oreille Valley RR, Inc.  POVA 27,368 

East Erie Commercial RR  EEC 27,113 

Rescar Industries - Beaumont  RCIB 26,914 

Michigan Shore RR  MS 26,815 

Southwest Pennsylvania RR Co.  SWP 26,208 

Pittsburgh & Ohio Central RR Co., The  POHC 25,798 

Terminal Switching Services  TSWS 25,702 

Maryland Midland Rwy, Inc.  MMID 25,686 

No. Cal Switching Services  NCSS 25,584 

Aberdeen & Rockfish RR Co.  AR 25,416 

South Branch Valley RR  SBVR 25,367 

Transkentucky Transportation RR, Inc.  TTIS 25,230 

The Youngstown Belt RR Co.  YB 25,056 

Georgetown RR Co.  GRR 24,942 

Adirondack Scenic RR  ADCX 24,674 

Otter Tail Valley RR Co., Inc.  OTVR 24,557 

Tri-City RR Co.  TCRY 24,290 

Chattahoochee Industrial RR  CIRR 24,209 

Maryland & Delaware RR Co.  MDDE 24,078 

Cargill Inc Iowa Falls  CGIF 24,061 

West Virginia Central RR  WVC 23,976 

R J Corman RR Co./Tennessee Term. LLC  RJCK 23,960 

Mohawk, Adirondack & Northern RR Corp.  MHWA 23,906 

Boone Scenic Valley  BSVY 23,865 

Eastern Alabama Rwy Co.  EARY 23,553 

Golden Isles Term. RR, Inc.  GITM 23,408 

Port Utilities Commission Of Charleston, S.C.  PUCC 23,333 

Texas & New Mexico RR Co.  TNMR 23,145 

Florida Northern RR Co., Inc.  FNOR 22,882 

Autauga Northern Railroad LLC AUT 22,821 

Massena Term. RR Co.  MSTR 22,802 

Buckeye Terminal BERR 22,765 

East Cooper & Berkeley RR  ECBR 22,088 

Tyner Terminal Railway Company  TNTX 21,993 

GITM Savannah Wharf Yard  GSWY 21,809 

Central Washington RR Co.  CWA 21,421 

East Jersey RR & Term. Co.  EJR 21,323 

Angelina & Neches River RR Co.  ANR 20,962 

Palmetto Railways  PR 20,913 
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Dardanelle & Russellville RR  DR 20,896 

Sand Springs Rwy Co.  SS 20,626 

Stockton Term. & Eastern RR  STE 20,368 

Kankakee, Beaverville & Southern RR Co.  KBSR 20,349 

Everett RR Co.  EV 20,287 

Port Bienville RR  PBVR 20,260 

Fort Smith RR Co.  FSR 19,920 

Port Term. RR Of South Carolina  PTR 19,826 

Commonwealth Rwy, Inc.  CWRY 19,448 

Acadiana Rwy Co.  AKDN 19,347 

Maine Eastern RR  MERR 19,337 

N C Transportation Museum Foundation  NCMX 19,215 

Santa Maria Valley RR Co.  SMV 19,188 

River Port RR  RVPR 19,081 

Grapevine Vintage RR  GRVV 18,974 

San Luis Central RR Co.  SLC 18,953 

West Texas and Lubbock Rwy Co.  WTLC 18,497 

Wilmington Term. RR Inc.  WTRY 18,347 

Rarus Rwy Co.  RARW 18,326 

Ohio Southern RR Co.  OSRR 18,168 

Bauxite & Northern Rwy Co.  BXN 17,980 

Indiana Rwy Museum  IRM 17,965 

Falls Road RR Co. Inc.  FRR 17,853 

Buffalo Southern RR, Inc.  BSOR 17,801 

Regional Transportation Authority-Nashville, TN  NRTX 17,470 

Port of Montana Port Authority  POMT 17,443 

Cuyahoga Valley Scenic Rwy  CVSX 17,401 

Akron Barberton Cluster Rwy Co.  AB 17,334 

Bay Coast RR  BCR 17,227 

Point Comfort & Northern Rwy Co.  PCN 17,123 

Dakota Southern Rwy Co.  DSRC 17,113 

Tri-Met Westside Express Service  TMEV 16,728 

Wabtec Global Services- Houston WGSH 16,642 

SMS Rail Lines of New York City LLC  SNY 16,606 

Carolina Piedmont Division-South Carolina Central  CPDR 16,562 

Georgetown Loop RR  GLRX 16,561 

D & I RR Co.  DAIR 16,482 

St. Maries River RR Co.  STMA 16,482 

Washington & Idaho Rwy, Inc.  WIR 16,309 

East Camden & Highland RR Co.  EACH 16,225 

New York New Jersey Rail LLC  NYNJ 16,184 
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Coos Bay Rail Link  CBR 16,178 

Georgia Southern Railway Co. GS 16,095 

Wilmington & Western RR Co.  WWRC 15,999 

Old Augusta RR Co.  OAR 15,981 

R. J. Corman RR Co./Cleveland Line  RJCL 15,978 

Cumbres & Toltec Scenic RR  CTSR 15,794 

Ellis & Eastern Co.  EE 15,791 

Golden Triangle RR Co.  GTRA 15,672 

Lowville & Beaver River RR Co.  LBR 15,598 

Pickens Rwy Co.  PICK 15,526 

Temple & Central Texas Railway, Inc.  TC 15,327 

Bloomer Shippers Connecting RR Co.  BLOL 15,255 

Texas Rock Crusher Rwy Co.  TXR 15,249 

Denver Rock Island RR  DRIR 15,208 

Austin, Todd & Ladd RR Co.  ATLT 15,182 

Plainsman Switching Co.  PMSW 15,057 

Fore River Transportation Corp.  FRVT 14,935 

Alexander RR Co.  ARC 14,916 

Pacific Sun RR, LLC  PSRR 14,916 

Lahaina Kaanapoli And Pacific  LKP 14,887 

Arcade & Attica RR Corp.  ARA 14,871 

North Louisiana & Arkansas Railroad  NLA 14,692 

Mission Mountain RR  MMT 14,652 

East Penn RR LLC  ESPN 14,631 

Port Of Manatee  MAUP 14,613 

Apache Rwy Co.  APA 14,581 

Canton RR Co.  CTN 14,505 

Blue Ridge Scenic Rwy  BLRX 14,258 

Massachusetts Central RR Corp.  MCER 14,083 

Tennken RR Co. Inc.  TKEN 13,979 

Virginia & Truckee RR Co., Inc.  VTRR 13,940 

San Francisco Bay RR  SFBR 13,931 

Texas State RR  TSR 13,865 

Austin & Texas Central RR  ATCX 13,787 

Tulsa-Sapulpa Union Rwy Co. LLC  TSU 13,765 

Little Rock & Western Rwy, L.P.  LRWN 13,678 

Delaware & Ulster Rail Ride  DURR 13,658 

R. J. Corman, Western Ohio Line  RJCW 13,532 

Flying J / Big West Oil  FLYJ 13,281 

Ohi Rail Corp.  OHIC 13,278 

Tioga Central RR  TIOC 13,181 
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Wellsboro & Corning Railroad LLC .  WCOR 13,181 

Little Rock Port Authority Railroad   LRPA 13,161 

Cape Cod Central  CCCX 13,107 

San Luis & Rio Grande RR  SLRG 13,029 

Peninsula Term. Co.  PT 12,784 

Jackson & Lansing Railroad Company  JAIL 12,759 

Youngstown & Southeastern RR Co., Inc.  YSRR 12,623 

Rail Logix Ameriport, LLC  RLAX 12,540 

Huckleberry RR  HRR 12,468 

Merchant's Grain Rail, Inc.  MGRZ 12,105 

New York & Ogdensburg Rwy Co. Inc.  NYOG 12,079 

Chicago Term. RR  CTM 12,068 

Florida Midland RR Co., Inc.  FMID 11,899 

Lehigh Rwy, LLC  LRWY 11,869 

Eastern Illinois RR Co.  EIRC 11,867 

Heart of Texas Railroad  HTR 11,786 

Central Montana RR  CM 11,785 

Cascade & Columbia River RR  CSCD 11,746 

Omaha, Lincoln & Beatrice Rwy Co.  OLB 11,660 

San Diego & Imperial Valley  SDIY 11,650 

Sacramento Valley RR  SAV 11,546 

Mount Rainier Scenic RR  MRSR 11,480 

Arkansas Southern RR  ARS 11,397 

Columbia Term. RR Co.  CT 11,350 

K.W.T. Rwy, Inc.  KWT 11,291 

B&H Rail Corp  BHX 11,287 

Blackwell Northern Gateway RR Co.  BNG 11,207 

SCTRR, LLC  SCTR 11,020 

Madison RR Division  CMPA 10,958 

Capital Metropolitan Transportation Auth.   CMTY 10,944 

Foster Townsend Rail Logistics, Inc.  FTRL 10,907 

Chesapeake & Indiana RR  CKIN 10,747 

Gettysburg and Northern RR  GET 10,695 

Hondo Rwy LLC  HHRV 10,559 

Galveston RR, L.P.  GVSR 10,303 

Trinity Rwy Express  TRE 10,160 

Giant Cement  GICX 10,076 

Port Of Los Angeles  PLAX 10,072 

Jacintoport International, LP  JCIV 10,069 

Central Midland Rwy Co.  CMR 10,042 

Hartwell RR Co.  HRT 9,949 
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Port Of Catoosa Term. RR  POCA 9,943 

Caney Fork & Western RR  CFWR 9,910 

Southern Indiana Rwy, Inc.  SIND 9,661 

Minnesota Southern Rwy, Inc.  MSWY 9,658 

Ontario Midland RR Corp.  OMID 9,649 

BG & CM RR  BGCM 9,545 

Minnesota Northern RR Inc.  MNN 9,435 

Middletown & Hummelstown RR Co.  MIDH 9,399 

Natchez Railway LLC  NTZR 9,300 

New Castle Industrial RR  NCIR 9,292 

Great Walton RR Co.  GRWR 9,288 

Batten Kill RR  BKRR 9,221 

South Chicago & Indiana Harbor Rwy Co.  SCIH 9,113 

Blacklands RR, The  BLR 9,105 

Hilton & Albany Railroad, Inc.  HAL 9,021 

Comstock Mountain Lion Railroad  CMLR 8,940 

New Mexico Rail Runner Express  NMRX 8,901 

Fulton County Railway  FCR 8,862 

St. Louis, Iron Mountain, & Southern  SLOI 8,842 

Valdosta Rwy, L.P.  VR 8,836 

Nashville & Western RR Corp.  NWR 8,770 

Rail Term  RRTM 8,760 

Pee Dee River Rwy Corp.  PDRR 8,690 

Michigan Southern RR Co., Inc.  MSO 8,645 

Appalachian Railcar Services, Inc.  APPX 8,507 

Grenada Railway LLC  GRYR 8,472 

Seaview Transportation Co., Inc.  SVTX 8,420 

Nebraska Northwestern Railroad, Inc.  NNW 8,352 

Albany Port RR  APRR 8,302 

Mount Hood Rwy Co.  MH 8,254 

R. J. Corman RR Corp./Bardstown Line  RJCR 8,243 

Whitewater Valley RR  WVRR 8,192 

Plymouth & Lincoln  PLL 8,119 

San Antonia Central Railroad, LLC  SAC 8,072 

Riceboro Southern Rwy LLC  RSOR 8,054 

Grafton & Upton RR Co.  GU 7,992 

Texas South-Eastern RR Co.  TSE 7,976 

Upper Merion & Plymouth RR Co.  UMP 7,953 

Sidney & Lowe RR Inc.  SLGG 7,907 

Meridian Southern Rwy LLC  MDS 7,839 

Raritan Central Rwy LLC  RCRY 7,837 
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Chestnut Ridge Rwy Co.  CHR 7,709 

East Tennessee Rwy, L.P.  ETRY 7,573 

Newburgh & South Shore RR  NSR 7,572 

Ouachita RR  OUCH 7,551 

Frontier Rail Switch Service  FRRV 7,478 

Reader RR  RERX 7,443 

Saratoga & North Creek Railway  SNC 7,331 

Michigan State Trust For Rwy Preservation  MSTP 7,303 

Winamac Southern Rwy Co.  WSRY 7,280 

Hampton & Branchville RR Co.  HB 7,242 

Greenville & Western Rwy Co. LLC  GRLW 7,216 

Hoosier Southern RR  HOS 7,167 

Cargill Inc. GOSCNA  CGIV 7,159 

Nevada Southern Rwy  NVSV 7,158 

Big South Fork Scenic Rwy  BSFX 7,134 

New York & Lake Erie  NYLE 6,998 

Rail Logix L.P.  RLGX 6,919 

Exel Baytown Railroad  EBRR 6,895 

Leadville, Colorado & Southern RR, Co.  LCSR 6,870 

Northern Ohio & Western Rwy, LTD.  NOW 6,747 

South Plains Lamesa RR, Ltd.  SLAL 6,719 

Caldwell County RR Co.  CWCY 6,665 

Pecos Valley Southern Rwy Co  PVS 6,604 

Northwestern Oklahoma RR Co.  NOKL 6,568 

Rock & Rail Inc  RRRR 6,552 

Port of Greater Baton Rouge  PGBX 6,504 

Middletown & New Jersey Railroad LLC  MNJ 6,472 

Tacoma Rail Mountain Division  TRMW 6,397 

Ventura County RR Co.  VCRR 6,389 

Atlantic & Western Rwy, L.P.  ATW 6,385 

Three Notch Railway, LLC  TNHR 6,332 

Mid-Continent Rwy  MCRY 6,314 

Santa Cruz, Big Tree & Pacific RR  SCBG 6,224 

High Point, Thomasville & Denton RR Co.  HPTD 6,176 

St. Croix Valley RR Co.  SCXY 6,171 

Wabash Central RR Corp.  WBCR 6,154 

Kentucky Rwy Museum  KRM 6,145 

Snoqualmie Valley RR  SNVX 6,122 

Oil Creek & Titusville Lines  OCTL 6,079 

Chattooga & Chickamauga RR  CCKY 6,075 

Central Indiana & Western RR Co.  CEIW 6,033 
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Garden City Western Rwy, Inc.  GCW 5,998 

Rockdale, Sandow & Southern RR Co.  RSS 5,936 

U. S. Rail Corp/Ohio  USRO 5,774 

Belvedere & Delaware River Rwy  BDRV 5,770 

New York Container Term.  NYCT 5,760 

Alamo Gulf Coast RR Co.  AGCR 5,755 

Appanoose County Community RR Co.  APNC 5,636 

Ashtubula, Carson & Jefferson RR  ACJR 5,614 

Claremont Concord RR Corp.  CCRR 5,535 

Redmont Rwy Co.  RRC 5,508 

Juniata Valley RR Co.  JVRR 5,506 

Little Kanawha River Rail  LKRR 5,502 

Willamette Valley Rwy Co.  WVR 5,496 

Mississippi Central RR Co.  MSCI 5,476 

Bay Colony RR  BCLR 5,445 

Swan Ranch Railroad LLC  SRRR 5,419 

Columbia Business Center  CBCX 5,405 

Louisville, New Albany & Corydon RR  LNAL 5,396 

Southern Switching Co.  SSC 5,391 

City Of Prineville Rwy  COP 5,325 

Lone Star Industries  LSIZ 5,279 

Decatur Junction Rwy Co.  DT 5,263 

AAW-San Antonio  XASN 5,241 

Port Harbor Railroad, Inc.  PHRR 5,179 

Owego & Harford Rwy, Inc.  OHRY 5,159 

Luzerene & Susquehanna Rwy Co.  LSX 5,134 

Laona & Northern Rwy  LNO 5,126 

Albany & Eastern RR Co.  AERC 5,060 

Ripley & New Albany RR Co.  RNA 5,026 

Klamath Northern Rwy Co.  KNOR 5,015 

Indiana Eastern RR LLC  IERR 5,008 

Kiski Junction RR  KJR 4,969 

Wiregrass Central Railway, LLC  WGCR 4,954 

Memphis Area Transit Authority  MATA 4,913 

Piedmont & Northern Railway PNRW 4,891 

Lake Charles Harbor District  LCHD 4,882 

Industrial Rwy Switching & Services  IRSS 4,800 

Hiwassee River RR  HWRV 4,797 

Luxapalila Valley RR Inc.  LXVR 4,779 

St. Marys RR Co.  SM 4,776 

Hawaiian Rwy Society  HRSX 4,752 
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Oregon Eastern RR  OERR 4,706 

Big Spring Rail System, Inc. BSR 4,673 

Northern Central Railroad  NCRA 4,671 

COGN Railroad (COGN) COGN 4,657 

Tyburn Railroad, LLC.  TYBR 4,620 

Laurinburg & Southern RR Co.  LRS 4,585 

Central RR Co. Of Indianapolis  CERA 4,560 

Cleveland Commercial RR Co., LLC  CCRL 4,477 

Indiana Transportation Museum  ITMZ 4,465 

V and S Rwy, Inc.  VSR 4,443 

Pennsylvania Northeastern Railroad, LLC  PN 4,439 

Chesapeake & Albemarle RR Co.  CA 4,428 

Landisville RR, LLC  LVR 4,277 

Salt Lake, Garfield & Western Rwy Co.  SLGW 4,224 

AN Rwy LLC  AN 4,190 

Transco Railcar Repair, Inc.  TRRJ 4,154 

Over Land Trucking and Rail  OLTX 4,098 

Mississippi Southern RR  MSR 4,080 

Quincy RR Co.  QRR 4,046 

Iowa Traction Rwy Co.  IATR 4,040 

Conecuh Valley Railway, LLC  COEH 4,037 

C & NC RR Corp.  CNUR 4,033 

Ozark Valley RR Inc.  OVRR 4,026 

Denton County Transportation Authority  DCTA 4,016 

Texas & Oklahoma RR Co.  TXOR 3,948 

New Hampshire North Coast RR  NHN 3,912 

Crab Orchard & Egyptian Railway  COER 3,901 

Sequatchie Valley RR  SQVR 3,890 

Birdsboro Materials/Haines & Kibblehouse  HKGX 3,879 

Southwest Georgia Railroad Excursion Authority  SWGX 3,866 

Depew, Lancaster & Western RR Co., Inc.  DLWR 3,847 

Union County Industrial RR Co.  UCIR 3,821 

Effingham RR Co.  EFRR 3,787 

Aiken Railway Company, LLC  AIKR 3,769 

Sumpter Valley RR  SUVX 3,686 

San Pedro & Southwestern RR Co.  SPSR 3,659 

Dakota Northern RR, Inc.  DN 3,640 

Flats Industrial RR  FIR 3,568 

Brookhaven Rail, LLC BHR 3,539 

Western Fuel Association, Inc.  WFA 3,491 

Nevada Comm. for the Recon of the V&T Rwy  VTRW 3,410 
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Tavares, Eustis & Gulf Railroad  TEVR 3,380 

Mid-Michigan RR Co.  MMRR 3,379 

Georgia Woodlands RR  GWRC 3,345 

Wyoming & Colorado RR  WYCO 3,336 

Savage Bingham & Garfield RR Co.  SBG 3,321 

Iowa River RR Inc  IARR 3,318 

West Chester RR Co.  WCRL 3,232 

Railtown 1897 RR  RTRX 3,216 

Delta Valley & Southern Rwy Co.  DVS 3,120 

California State RR Museum  CSRM 3,107 

Portland Vancouver Junction RR  PVJR 3,097 

R. J. Corman RR Co./Allentown Lines, Inc.  RJCN 3,090 

Rogue Valley Terminal Railroad  RVT 3,062 

AAW-Daytona Bluff  XADB 3,042 

Semo Port RR, Inc.  SE 2,929 

Pittsburgh, Allegheny & Mckees Rocks RR  PAM 2,880 

Hocking Valley Scenic Rwy  HVSR 2,865 

YCR Corp.  YCR 2,852 

Fillmore And Western  FMWX 2,828 

Cincinnati Rwy Co., The  CNRX 2,826 

Indiana Southwestern Rwy Co.  ISW 2,826 

Global Rail Group, LLC  GRGL 2,789 

Oregon Coast Scenic RR  OCSR 2,755 

Moscow, Camden & San Augustine RR  MCSA 2,701 

Delaware Coast Line RR  DCLR 2,686 

AAW-Alliance TX  XAAL 2,678 

Adams-Warnock Railroad, Inc. AWRY 2,643 

New Hope Valley Rwy/NC RR Museum  NHVX 2,436 

New Jersey Rail Carrier, LLC.  NJRC 2,428 

Detroit Connecting RR  DCON 2,375 

Eastern Berks Gateway Railroad  EBG 2,302 

Sisseton Milbank RR  SMRR 2,283 

Abilene & Smokey Valley RR  AVSX 2,243 

Muskogee City-County Port Authority  MCCP 2,193 

St Marys Rwy West LLC  SMW 2,131 

Downeast Scenic Railroad  DESR 2,098 

Freight Car Rail Services  FCRS 2,084 

Western Rwy Museum  WRM 2,080 

Pennsylvania & Southern Rwy, LLC  PSCC 1,960 

Grand Rapids Eastern RR Inc.  GR 1,951 

Alabama RR Co., Inc.  ALAB 1,926 
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Baja California RR Inc.  BJRR 1,915 

Western Washington Railroad LLC  WWR 1,873 

Cape May Seashore Lines, Inc.  CMSX 1,816 

Camp Chase Industrial RR Corp  CCRA 1,800 

Erie Western Rwy  EWR 1,774 

Meeker Southern RR  MSN 1,737 

AAW-Los Vegas  XALV 1,654 

Mississippian Rwy Cooperative, Inc.  MSRW 1,584 

Port Of Palm Beach Term.  PPBD 1,548 

Kaskaskia River Railroad Co  KRRC 1,511 

Walking Horse & Eastern RR Co.  WHOE 1,509 

Youngstown & Austintown RR  YARR 1,508 

Calera & Shelby RR & Museum, Inc.  CSMX 1,502 

Prescott & Northwestern RR Co.  PNW 1,465 

Potomac Eagle Scenic Rail Excursion  PEX 1,432 

Chehalis & Centralia RR Association  CHCX 1,398 

Aliquippa & Ohio River RR Co.  AOR 1,383 

Eastside Freight Railroad  ESFR 1,348 

Ohio Terminal Railway Co.  OHIO 1,334 

Shamokin Valley RR Co.  SVRR 1,333 

Henderson Overton Branch  HOB 1,326 

Vermillion Valley RR Co., Inc.  VVRR 1,313 

Wallowa Union RR Authority  WURR 1,311 

Newport Dinner Train  NPDX 1,288 

Indian Creek RR Co.  ICRK 1,186 

MODOC Railroad Academy  MNRR 1,170 

New England Southern RR Co., Inc.  NEGS 1,161 

Beech Mountain RR Co.  BEEM 1,098 

Mississippi Delta RR  MSDR 1,080 

Warren & Saline River RR Co.  WSR 1,070 

Chicago Port RR Co.  CPC 1,056 

Mineral Range, Inc.  MRA 1,052 

Thermal Belt Rwy  TBRY 1,047 

Lapeer Industrial RR  LIRR 1,029 

Tennessee Central Railway Museum TCRM 1,024 

Pennsylvania Northeast Regional Authority  PNRA 997 

Kendallville Term. Rwy Co.  KTR 939 

Genesis Worldwide Logistics LLC  GWWL 888 

Milford-Bennington RR Co.  MBRX 875 

Missouri North Central RR  MNC 875 

Charlotte Southern RR Co.  CHS 845 
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Johnson County Airport Commission  JCAX 840 

Heritage RR Corp  HR 821 

Drake Switching Company, LLC  DSC 815 

New Hampshire Central RR, Inc.  NHCR 759 

Dubois County RR  DCRR 736 

Santa Teresa Southern Railroad, LLC  STS 707 

Gulf, Colorado San Saba Rwy Corp.  GCSR 616 

Vandalia RR Co.  VRRC 602 

Carolina Southern RR Co., The  CALA 576 

CaterParrott Railnet, LLC  CPR 560 

Ballard Term. RR Co LLC  BDTL 537 

Columbia Star Dinner Train  CSDT 531 

Columbia & Reading Rwy Co  CORY 459 

Sunflour RR, Inc.  SNR 419 

Southern Appalachian Rwy Museum  SPRX 369 

MOR, LLC  MOR 359 

Santa Cruz and Monterey Bay Railway Co,  SCX 273 

WCTU Rwy, LLC   WCTR 272 

Mount Vernon Term. Rwy, Inc.  MVT 210 

Cleveland Harbor Belt Railroad, LLC  CHB 206 

Denver & Rio Grande RR Co.  DRGR 165 

Clinton Term. RR Co.  CTR 159 

Mahoning Valley RR Co.  MVRY 155 

Naugatuck RR Co. Inc.  NAUG 128 

West Michigan RR Co.  WMI 95 

Border Pacific RR  BOP 80 

Camden & Southern Railroad. Inc.  CAMD 77 

Koscuisko And Southwestern Rwy  KSRY 60 

Warren & Trumbull RR Co., The  WTRM 36 

Louisville & Wadley Rwy Co.  LW 24 

East Chattanooga Belt Rwy Co.  ECTB 18 

Athens Line LLC, The  ABR 0 

Battleground, Yacolt & Chelatchie Prairie RR  BYCX 0 

Bee Line RR, Inc.  BLRR 0 

Belton, Grandview and Kansas City Rwy  SHRX 0 

Brandon Corp.  BRAN 0 

Carthage, Knightstown & Shirley RR  CKSI 0 

Catskill Mountain RR  CMRR 0 

Chattahoochee Bay RR  CHAT 0 

Chicago-Chemung RR Corp.  CCUO 0 

CMC RR Inc.  CMC 0 
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Coopersville & Marne RR  CPMY 0 

Fordyce & Princeton RR Co.  FP 0 

Hoosier Valley RR Museum  HVMV 0 

Illinois Rwy Museum  IRYM 0 

Illinois Western RR Co.  ILW 0 

Joppa & Eastern RR Co.  JERX 0 

Lake Shore Rwy  LSRX 0 

Lake Superior & Mississippi RR  LSMR 0 

Lake Whatcom Rwy  LWAT 0 

Litchfield Industrial RR  LFIZ 0 

Lodestar Logistics  LDLV 0 

Los Angeles County Metropolitan Trans Authority  LACZ 0 

Manufacturers' Junction Rwy Co.  MJ 0 

Midlands Rwy  MDRY 0 

Minnesota Transportation Museum  MNTM 0 

Monticello Rwy Museum  MRMZ 0 

Municipality Of East Troy  METW 0 

Niles Canyon Rwy  NICX 0 

North Alabama RR Museum  NARZ 0 

Ohio Valley RR Co.  OVR 0 

Oklahoma Rwy Museum Ltd  OKRX 0 

Orange Empire Rwy Museum  OERY 0 

Pacific SW Rwy Museum  PSRM 0 

Peoria, Peoria Heights & Western RR  PPHW 0 

Pioneer Industrial Rwy Co.  PRY 0 

Placerville & Sacramento Valley Railroad  PSVR 0 

Pueblo RR Museum  PBRF 0 

Regional Transportation District- Commuter (RTDC) RTDC 0 

RTD Denver Union Station  DUT 0 

Sacramento County Regional Transit District  SCRT 0 

Salt Lake City Southern RR Co., Inc.  SL 0 

Shawnee Term. Rwy Co.  STR 0 

Shelbyville Industrial RR  SVIZ 0 

Somerset RR Co.  SOM 0 

South Carolina RR Museum, The  RRWX 0 

Southern Electric RR  SERX 0 

Southern Michigan RR Society  SMRS 0 

Stewartstown RR Co.  STRT 0 

Syracuse Binghampton And New York RR  SBNX 0 

Utah Transit Authority  UTAX 0 

Waccamaw Coast Line RR Co.  WCLR 0 
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Wannamakers, Kempton And Southern  WAKS 0 

West Isle Line Inc.  WFS 0 

Western Kentucky Rwy, LLC  WKRL 0 

Zanesville & Western Scenic RR  ZWSX 0 
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