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Good morning{next slide}



Crew Performance
Crew had ample opportunity to slow and stop their 
train

Last signal before the accident:
Clearly visible
Crew allowed their train speed to increase

Standing MOW train:
Highly conspicuous
Striking train crew made no effort to slow or stop

Presenter
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As you heard moments ago, the operating crew failed to take any action during the last couple of minutes before the accident, even though they had ample opportunity to slow and stop their train.  The last signal before the accident was clearly visible, and indicated that the crew needed to operate their train at restricted speed.  However, the crew allowed their train’s speed to increase well above a speed that would have allowed them to stop short of another train.  After the train passed the last signal, it traveled around a curve and headed toward the standing MOW train.  The rear of this train was highly conspicuous and could be clearly seen 46 seconds before the collision. Again, the crew made no effort to slow or stop their train.     The focus of the Human Performance investigation, then, was to determine why the crew did not respond during this critical period.{next slide}



Crew Work Schedules & Fatigue 
Each crewmember’s start time often varied by 2 to 10   
hours on consecutive days

Conductor’s start times Engineer’s start times

April 7:  2:16 p.m. April 8:    12:40 a.m.
April 8:  10:15 p.m. April 9:    2:00 p.m.
April 9:  4:40 p.m. April 10:  9:21 a.m.

Staff found that the crewmembers’ irregular work schedules 
contributed to their fatigue

Presenter
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The investigation examined the work schedule of the crewmembers, examining factors that might result in fatigue.   Over the last month, both the engineer and the conductor had very irregular work schedules.   What was particularly problematic was the variance of the crew’s shift start times from one day to the next.  During the last month before the accident, each crewmember’s start time often varied by 2 to 10 hours on consecutive days.  The table on this slide is just a snap-shot of each crewmember’s start times during a similar 3 day period.  As you can see, over this 3-day period, each crewmember rotated working during the day and at night.  It is very difficult, if not impossible, to adapt to or get adequate rest when working irregular schedules such as these.  Staff thus concluded that the crews’ irregular work schedules were fatigue inducing{next slide}



Medical Factors & Fatigue
Engineer High Body Mass Index (BMI) 

High Blood Pressure (BP)
Type 2 diabetes 

Conductor         High BMI 
Difficulty controlling High BP
Restless Legs Syndrome
Insomnia 

Staff found that both crewmembers were at risk for 
Obstructive Sleep Apnea (OSA)

Presenter
Presentation Notes
Staff examined the operating crew’s medical history.  The engineer had a high Body Mass Index (BMI), along with high blood pressure and type 2 diabetes. All these factors are associated with a risk for Obstructive Sleep Apnea.  Obstructive sleep apnea is a condition in which the flow of air pauses or decreases during breathing while you are asleep because the airway has become narrowed or blocked. As a result, many people wake up unrefreshed and feel sleepy or drowsy.  Similarly, the conductor also had a high BMI.  She had difficulty controlling her High blood pressure. Moreover, she had other diagnosed sleep disorders including restless leg syndrome and insomnia. These factors also are associated with a high risk for OSA.  Neither crewmember had been to a sleep clinic to formally diagnose or treat this condition.   Staff concluded that both crewmember medical histories suggest that both crewmembers were at high risk for OSA and consequently to fatigue.{next slide}



Staff Finding

Based on the conductor’s and the engineer’s, 
irregular work schedules, medical conditions, and 
their lack of action before the collision, both 
crewmembers had fallen asleep due to fatigue.  
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In sum, based on the conductor’s and the engineer’s irregular work schedules, medical conditions, and their lack of action before the collision, staff concluded that both crewmembers had fallen asleep due to fatigue.  {next slide}



Rail Safety Improvement Act
Congress enacted this Act following September 12, 
2008, head-on collision between a passenger train 
and a freight train in Chatsworth, California

Risk reduction programs required, including  methods to manage 
and reduce fatigue

• Fatigue educational programs, medical conditions, and crew 
scheduling

Presenter
Presentation Notes
There are some fairly recent developments in the Railroad industry related to some of the issues present in this accident.  Specifically, In 2008, Congress enacted the Rail Safety Improvement Act (RSIA) in response to the Sept 12, 2008 head-on collision between a passenger train and a freight train in Chatsworth, CA.  The ACT requires railroads with passenger service and class 1 railroads to develop a Risk Reduction Program – including methods to manage and reduce fatigue.  Several elements affecting fatigue are addressed, and I’d like to discuss 3 which are particularly relevant to this accident:Fatigue educational programs, medical conditions, and crew scheduling.  {next slide}



Fatigue Educational Programs
Require employee education  programs

BNSF has a web-based fatigue training program

• Less than 2% of BNSF transportation employees 
have taken course

• Self assessment for sleep disorders
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The RSIA requires employee education on the physiological  and human factors that affect fatigue, as well as strategies to reduce or mitigate the effects of fatigue -- something which the NTSB has recommended in the past.   At the time of the accident, BNSF had a web-based fatigue educational program available to its employees.  It contains scientifically based information, including information about sleep disorders. It is a voluntary program, however less than 2% of BNSF employees in their transportation department have taken this training. A valuable component of this training is the self assessment for sleep disorders – a series of questions to help determine if an employee may have a sleep disorder, and if so, encourages them to contact a physician for a professional diagnosis.  Neither crewmember had taken this training – and thus may have missed an opportunity to learn more about their conditions.   Staff has proposed a recommendation to address this issue.{next slide}



Medical Conditions and Fatigue
RSAC Medical Standards working group underway 
since 2006

Revised medical form (health history) to include 
questions about sleep disorders and other conditions

FRA to produce guidelines for industry
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The RSIA also discusses medical conditions that may affect alertness or fatigue.  This issue is currently being addressed in the railroad industry.Specifically, in response to NTSB recommendations made from the 2001 freight train collision in Clarkston, Michigan, the FRA formed a Rail Safety Advisory Committee (or RSAC) committee on medical standards to examine the role of OSA and other medical factors in accidents.  One of the products being developed in the committee is a revised medical form that includes a comprehensive health history section asking questions about sleep disorders and other conditions that could lead to crew members being seriously impaired or incapacitated.   The final product of this RSAC group will be guidelines to the industry discussing the railroad’s response to crewmember’s potentially serious medical conditions.  {next slide}



Scheduling and Fatigue

NTSB has recommended use of scientifically 
based principles when creating work schedules 

Biomathematical models of fatigue recently 
introduced to rail industry 

• Developed to evaluate the risk of fatigue 
associated with work schedules

• Effectiveness of these models should be evaluated 
as part of a railroad’s risk reduction program
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Another element of the RSIA is scheduling practices that would reduce employee fatigue and cumulative sleep loss.  The NTSB has previously recommended the use of scientifically-based principles when creating work schedules.Biomathematical models of fatigue have been recently introduced to the railroad industry.  In short, these models were developed to evaluate the risk of fatigue associated with work schedules. Passenger railroads have or will be implementing this technology; some freight railroads are also using them.  However, it’s too soon to assess their effectiveness in reducing accidents or incidents due to fatigue. Staff concludes that the effectiveness of these models needs to be evaluated as part of a railroads overall Risk Reduction Program.  Staff has proposed a recommendation to address this. {next slide}
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This concludes my presentation, Mr. Turpin will now discuss operating issues.{next slide}
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