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INTRODUCTION 
The Massachusetts Emergency Management Agency (MEMA) engaged TRC 
Environmental in partnership with Hildebrand and Noll Associates, Inc. (HNA) to develop 
a comprehensive ethanol rail transport incident response plan and response guide for 
state and local first responders. 

To facilitate TRC’s development of a credible plan for MEMA, HNA studied eleven ethanol 
train derailments that occurred between 2006 and 2015. All of the derailments involved 
railroad tank cars transporting ethanol in DOT 111 and/or CPC 1232 tank cars. The focus 
of the study was on the number of cars derailed, approximate train speeds at the time of 
the derailment, number of cars breached, amount of product released, and whether or 
not a subsequent fire ensued. 

This report summarizes the lessons learned from studying ethanol train derailments. The 
key findings are summarized and a narrative summary of each major incident is provided. 

Reviewing the narrative description of actual incidents and the accompanying photos and 
maps provides emergency planners and responders with some perspective of what 
challenges the typical ethanol tank train derailment presents to urban and rural 
communities. 

RESEARCH METHODOLOGY 
National Transportation Safety Board (NTSB) and Federal Railroad Administration (FRA) 
databases were researched. While there were other train derailments in the 10 year 
period studied that involved ethanol tank cars mixed with the general freight cars, only 
derailments involving unit trains or general freight trains that included multiple ethanol 
tank cars coupled in sequence were selected for examination. 

In addition to NTSB and FRA reports, various local news media articles covering 
derailments were reviewed. Every effort was made to validate data such as number of 
cars derailed vs. number of cars that breached, but it should be noted that there was 
minor variation in the way the data was reported and recorded by the originator of the 
information. These differences had little effect on the averages. 

Some of the narrative descriptions of incidents included in this report are more detailed 
than others. The reason for this is that NTSB is selective in the accidents it investigates 
and reports on. While NTSB may conduct a field investigation of an accident, not every 
incident is selected as a major investigation; consequently, some reports are more 
detailed than others. NTSB issued major reports on five of the eleven derailments studied 
for this report. FRA reports were available in five of the eleven accidents studied. These 
were supplemented by examining local and regional media reports. 

In addition to identifying the location, date, and responsible railroad, the study focused on 
four key areas to guide emergency response planners. These include: 
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1. Number of cars derailed vs. Number of Cars Breached – Ethanol tank trains 
are made up of 60 to 100 tank cars coupled in sequence. Understanding the 
average number of tank cars involved in a derailment provides a credible 
perspective for emergency planners in terms of resource requirements. The 
ethanol tank trains studied were made up of either the DOT 111 and/or the CPC 
1232 tank cars. Understanding the relationship of cars derailed vs. cars breached 
provides a useful reference point for emergency planners and responders for 
developing strategy and tactics. 

2. Derailments that resulted in tank car fires – Understanding the number of 
derailments that resulted in tank cars breaching and a subsequent fire provides 
perspective on the need for fire suppression exposure protection requirements. 

3. Total gallons released – Understanding the potential for product release allows 
emergency planners and responders to consider credible spill control and recovery 
scenarios. 

4. Track speed at time of derailment – Track speed at the time of the derailment 
provides a useful perspective when compared to the number of cars that derailed 
and breached.  

OBSERVATIONS FROM RESEARCH 
Based on the eleven ethanol tank train derailments studied, the following general 
observations have been made to guide planners.  

Observation #1:  

In the 11 train derailments examined, a total of 165 ethanol cars derailed with 110 cars 
breached. This represents a 67% failure rate. Tank car breaching may occur from initial 
head punctures but may also occur due to damaged fittings, or heat induced tears. Head 
punctures on ethanol cars usually result in an immediate loss of volume and a fire of great 
intensity (see Figure-1). 

 

Figure-1. Head punctures can be 
caused by impact from another rail 
car’s coupler or by a puncture caused 
by another object like a broken rail. 
Photo Credit: NTSB Castleton, North 
Dakota derailment. 
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Fire from punctured tank cars can impinge upon adjacent cars and cause thermal failure. 
Direct flame impingement or radiant heat can cause splits and tears in the tank shell (see 
Figure-2). 

 

Figure-2. Thermal exposure can result in linear cracking or tearing. Photo Credit: 
NTSB Columbus, Ohio. 

Tank car failure can also be caused by energetic ruptures which result in a rapid release 
of energy producing a large fireball and separation of the tank car. The sections that 
separate can travel short distances but do not fragment (see Figure-3). 

Figure-3. DOT 111 and CPC 1232 
cars are equipped with pressure 
relief devices but if there is a rapid 
rise in pressure due to increased 
temperature insufficient pressure 
relief can result in a dynamic 
failure increasing risk. Photo 
Credit: NTSB Arcadia, Ohio. 
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Planning Assumptions based on Observation #1:  
a) Planners can expect that most ethanol tank train derailments will ultimately result in 

car failures regardless of whether or not they are of the DOT 111 or CPC 1232 design;  
b) Tank shell punctures can release a large volume of ethanol in a short time frame and 

increase the risk of fires and spills migrating. Planners can expect a rapid escalation 
in the incident requiring a rapid response and the need for Incident Management 
Teams. 

 

Observation #2:  

Of the 110 breached tank cars involved in the 11 incidents studied, 9 incidents (82%) 
resulted in ethanol fires with one or more tank cars burning. Only two derailments did not 
result in ethanol fires. 

Ethanol tank train fires are hot and intense. They usually overwhelm local fire 
departments. Large quantities of alcohol resistant foam concentrate are required as well 
as an established water supply. Experience on actual derailments indicates that the 
window of opportunity to attack and extinguish this type of fire remains open for the first 
two hours on the timeline. After the second hour the fire grows in intensity until it reaches 
equilibrium 12 to 14 hours down the timeline. Some fires have burned over 24 hours until 
the fuel is consumed (see Figure-4). 

 
Figure – 4. This incident at Arcadia, Ohio show the fireball generated by a dynamic 
energy release. Photo Credit: NTSB. 

 



Ethanol Tank Train Emergencies 

May 2016  Page 5 

Planning Assumption based on Observation #2:  
a) Planners should prepare for large ethanol fires involving multiple tank cars. Fires 

involving multiple cars typically impinge on other rail cars and these rail cars eventually 
fail. In order to change the outcome of an ethanol tank train derailment involving a fire 
in one of more cars, the fire attack must be successful in the first two hours. After that, 
the window of opportunity usually closes due the intensity and size of the fire. 

 

Observation #3:  

In 11 incidents a total of 2,330,112 gallons of ethanol were spilled. The average size 
ethanol spill was 211,828 gallons. 

Ethanol is a relatively clean burning fuel as compared to hydrocarbons shipped by tank 
train, such as Bakken Crude. In many scenarios, contained burning may be the best 
strategy when public safety and the risk of the fire spreading to structures is not a factor. 

Ethanol’s impacts to surface water are a significant concern because ethanol is water 
miscible. Every effort should be made to contain spilled ethanol to keep it from entering 
waterways (see Figure-5). 

 
Figure-5. 20,000 gallons of ethanol were released into the Missippi River. Photo 
Credit: Dave Kettering, Dubuque Telegraph Herald. 
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Planning Assumption based on Observation #3:  
a) Planners should anticipate large volumes of ethanol to be released or involved in fire. 

The average size spill for 11 derailments was about 211,828 gallons or the equivalent 
of seven (7) fully loaded rail cars. The long term environmental impact of allowing the 
fires to burn off product vs. ethanol pollution of water or soil caused by runoff should 
be considered. The average size of the release and the fact that 9 out of the 11 
derailments resulted in massive fires requires planners to consider the need for 
evacuation plans. 

 

Observation #4:  

In ten incidents where derailment track speed is known, the lowest derailment speed was 
10 mph and the highest 48 mph. The average derailment speed was 31 mph. 

In rural areas where population density is lower, the Federal Railroad Administration 
allows for higher track speeds vs. urban areas where track speeds are regulated to lower 
speeds for public safety. One might assume that a slower derailment speed would result 
in a lower ratio of cars derailed vs. breached. Based on the incidents reviewed, that 
assumption would be incorrect. Note that in Case Study# 3 at Bon Homme, South Dakota, 
the derailment speed was just 10 mph. Of the seven cars that derailed, three of them 
breached and burned. This represents a 43% failure rate (see Figure-6). 

Figure-6. DOT 111 and CPC 1232 tank cars can fail regardless of the derailment 
speed. While lower track speeds provide a better margin of safety than higher 
speeds, lower derailment speeds do not necessarily mean lower tank car failure 
rates. 

Planning Assumption based on Observation #4:  
a) Planners should not overlook the risk that low speed derailments present in urban 

areas where track speeds may be regulated to speeds under 25 mph or 10 mph. 
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CASE STUDIES 
In the subsequent pages, eleven ethanol train derailments are described in detail. 

INCIDENT # 1 

FEBRUARY 4, 2015 
DUBUQUE, IOWA 
CANADIAN PACIFIC RAILWAY 
53,000 gallons of ethanol released 

Sources: FRA Accident Report 1000170207 and Emergency Order No. 30 Notice 1; The 
DOT-111 Reader 

Summary of Incident #1 

At 11:20 am on February 4, 2015, a south-bound Canadian Pacific Railway Company 
train consisting of three locomotives, 1 buffer car loaded with sand, and 80 tank cars 
loaded with ethanol derailed north Dubuque, Iowa. The derailment occurred along the 
frozen Mississippi River between Waupeton and Findlay’s Landings while traveling 24 
mph. Fourteen cars derailed and eight cars breached which resulted in a fire that 
eventually released 53,000 of product. There were no injuries (see Figure-7). 

 
Figure-7. Ethanol tank car in the Missippi River. Photo credit: Dave Kettering. 

The Sherrill Fire Department responded and was eventually supported by railroad 
responders. The derailment happened in a remote stretch of rural property that made 
access to the site difficult (see Figure-8). 
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Figure-8. Access to the site was difficult. The rail line did not reopen until February 
7th. Photo Credit Dave Kettering. 

Environmental Clean-up 
Canadian Pacific engaged environmental contractors to monitor the Mississippi River 
though most of the area was frozen. Air boats were utilized to cover large areas and 
samples of both ice and water were collected. Downstream water quality was monitored 
during the response and following the melting of ice to confirm there were no residual 
issues from ethanol in the water.  

Note: There was limited information available concerning lessons learned. Essentially, 
the fire was allowed to burn out and response options were limited due to the terrain and 
remote area. 

 

INCIDENT # 2 

JULY 11, 2015 
ALMA, WISCONSIN 
BNSF RAILWAY 
20,000 gallons of ethanol released 

Sources: API Wire Service news reports between July 12-16, 2015 and The Winona Daily 
News 
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Summary of Incident #2 

On Saturday July 11, 2015, at 8:52 a.m, 32 ethanol tank cars derailed in Buffalo County, 
Wisconsin near Highway 35 and County Road 1, about 2 miles north of Alma. Five of the 
derailed DOT-111 tank cars carrying ethanol were breached. The subsequent spill flowed 
into the Mississippi Rivers (see Figure-9). 

 
Figure-9. Ethanol cars derailed in the Mississippi River. The incident shut down 
Highway 35 and forced boats off the Mississippi River. Photo Credit Fox 6 News. 

 

The Buffalo County Sheriff's office requested the La Crosse Regional Hazardous 
Materials Response Team to assist with containment and confinement of the spill. The 
BNSF also dispatched emergency response specialists.   

There was no fire involved in the derailment; however, as a precaution, the Incident 
Commander ordered a half-mile evacuation area. About 150 people in the small town of 
Alma were placed under a voluntary evacuation order. The Alma American Legion was 
set up as an Evacuation Shelter. Residents were allowed to return to their homes shortly 
after 1 pm the same day.  

Crews from BNSF stopped the leaks from all five cars, placed a containment boom along 
the shoreline and removed ethanol from the cars. The BNSF reopened the rail line ffour 
days after the derailment on July 15th.  

By July 16th, the U.S. fish and Wildlife Service managers reported that the nearby 
National Wildlife Refuge for waterfowl, had been contaminated with ethanol. 
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Note: There was limited news coverage of this incident and there were no official federal 
agency reports issued 

INCIDENT # 3 

SEPTEMBER 19, 2015 
BON HOMME, SOUTH DAKOTA 
BNSF RAILWAY 
Property Damage: 49,748 gallons of ethanol released 

Sources: FRA Accident Report F 6180.54 and Open Source News Media Reports 

Summary of Incident #3 

At 6:15 am on Saturday, September 19, 2015 a 98 car BNSF ethanol tank train traveling 
to Deer Park, Texas derailed traveling at 10 mph. The derailment occured between the 
towns of Scotland and Lesterville just north of Highway 46. The train derailed over a small 
bridge that spans a dry creek (see Figure-10 and Figure-11). There were no injuries. 

 
Figure-10. The southbound train derailed on a small bridge over a dry creek, 
shown in the center of the photo. Photo Credit: Dakota Aerials. 

 



Ethanol Tank Train Emergencies 

May 2016  Page 11 

 
Figure-11. Shows fire still burning in the middle car. Photo Credit: Dakota Aerials. 

 

Three of the seven derailed cars were breached and burned. The Scotland Fire 
Department responded and assumed command. Their operations were supported by 
firefighters from the towns of Lesterville, Menno, Tabor, and Tyndall, the South Dakota 
Highway Patrol and the Bon Homme Couny Sheriff’s office. 

The Scotland Fire Chief reported in news interviews that due to the lack of an available 
water supply and the fact that there were no exposures, the fires in the three burning cars 
were not extinguished and a defensive strategy was employed. Responding fire 
companies arrived on scene with a combined total of 5,000 gallons of water which was 
used to protect the tank shells of other tank cars to prevent failure from thermal exposure.  

After the fire subsided the BNSF railroad injected foam into the burning cars to do final 
extinguishment. It took five days to clear the wreckage and open the rail line (see Figure-
12). 
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Figure-12. Photo Credit: Bon Homme County Sheriff’s Department 

 

INCIDENT # 4 

MAY 2, 2013 
CHARLES CITY, IOWA 
CANADIAN PACIFIC RAILWAY 
49,000 gallons of ethanol released 

Source: FRA Accident Report F 6180.54 and Global Gazette News 

Summary of Incident #4 

On May 2, 2013, at 11:30 pm, an eastbound 80-car Canadian Pacific ethanol tank train 
going 24 miles per hour derailed east of Charles City, Iowa. A locomotive and five tank 
cars went into the Little Cedar River following heavy rains. Three tank cars and 
locomotives were submerged in the flood waters. There was no fire involved. 

Two of the ethanol tank cars breached releasing 49,000 gallons of ethanol.  The damaged 
ethanol tanks cars were removed from the Site on Wednesday May 22nd and early 
Thursday May 23rd.  Efforts were made to secure the ethanol cars prior to removing them 
from the Site.  Two of the three damaged cars were transported to the Canadian Pacific 
Charles City Yard for removal of residual product or product/water mixture. The third car 
was removed from the derailment Site and cleaned onsite prior to scrapping. In addition, 
an estimated 300 to 400 gallons of diesel fuel and approximately 100 pounds of lubricating 
oil went into the river, as a result of the locomotive fuel tank being punctured (see Figure-
13). 
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Figure-13. Flooding trapped the locomotive engineers and the fire department was 
able to rescue them at 1:30 am. Photo Credit: Arian Schuessler. 

Environmental Response 
Environmental consultants conducted surface water sampling and monitoring of the Little 
Cedar and Cedar Rivers for one week following the derailment.  Minor amounts of ethanol 
were detected in the Little Cedar River, however no evidence of fish kill or long term 
impacts were observed.  Ethanol was not detected in soil or ponded surface water near 
the Site following the derailment.  

INCIDENT # 5 

AUGUST 5, 2012 
PLEVNA, MONTANA 
BNSF RAILWAY 
245,335 gallons of ethanol released 

Source: FRA Accident Report F 6180.54, FRA Report RIN 2130-AC47, Christian Science 
Monitor, Montana Standard News 

Summary of Incident #5 

At 2:45 pm  August 5, 2012 a 106 car BNSF tank train going 23 miles per hour derailed 
near highway 12, two miles west of Plevna, Montana. Eighteen ethanol cars derailed and 
12 cars breached and burned (see Figure-14 and Figure-15). 



Ethanol Tank Train Emergencies 

May 2016  Page 14 

 
Figures-14 and 15. Firefighters allowed the fire to burn and withdrew ½-mile. 
Photo Credit: Kelley Gray (left) and Roger Meggers (right). 

Volunteer fire departments from Plevna, Baker, Ekalak, Marmarth, and Wilbaux 
responded to the incident. A decision was made early in the incident to withdraw and let 
the tank cars burn. 

The train’s engine was undamaged and was able to pull the front cars that remained on 
the track away from the derailed and burning tank cars. 

INCIDENT # 6 

JULY 11, 2012 
COLUMBUS, OHIO 
NORFOLK SOUTHERN RAILWAY 
Property Damage $1.2 million, 1 Injury, 54,748 gallons of ethanol released 

Source: NTSB Railroad Accident Brief #DCA12MR006 

Summary of Incident #6 

On July 11, 2012, at 2:03 am, an eastbound Norfolk Southern Railway Company (NS) 
freight train derailed 17 cars on the NS Sandusky District at milepost S2.2 on main track 
1.1 The derailment occurred on the NS Lake Division and within the city limits of 
Columbus, Ohio. 

The train consisted of 2 leading locomotives, 97 loaded freight cars, and 1 empty freight 
car. The locomotives and first 2 cars stopped on the tracks and the next 17 cars derailed. 
Three tank cars contained ethanol. One of these tank cars was punctured during the 
derailment. Ethanol from the punctured tank car fueled a large pool fire. The two adjacent 
cars split open from heat-induced failures. Witnesses observed multiple energetic fire 
eruptions when these tank cars ruptured (see Figure-16 for an aerial view of the accident 
scene). 
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Figure-16. Photo Credit: Columbus Police Department) 

The train crew was not injured; however, one person near the derailment site sustained 
minor burns. About 100 people in a 1-mile radius of the derailment were evacuated. The 
damages were estimated to total $1.2 million. At the time of the accident, the sky was 
clear, and the temperature was 70°F. 

Wreckage Description 
The locomotives and the first two cars in the train did not derail. The third car derailed 
one axle. The 4th through the 19th cars derailed and overturned. Tank cars 12 through 
14, which were general service specification (DOT-111A-100W1 [DOT-111]) tank cars, 
contained ethanol. These three tank cars were identified as NATX 364017, NATX 
364083, and NATX 364118. Tank car NATX 364083 was breached during the derailment, 
and its cargo caught on fire. The other two tank cars, NATX 364017 and NATX 364118, 
eventually experienced thermal tears resulting from exposure to the pool fire that resulted 
from the breach of tank car NATX 364083 (see Figure-17). 
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Figure-17. Derailed tank cars exhibiting breach and thermal tears. (Photo by 
Columbus Police Department) 

The three DOT-111 tank cars that breached contained about 87,000 gallons of ethanol. 
The total volume of product consumed by fire or otherwise released to the sewer 
(sanitary/storm drain), soil, or air was estimated to be 54,748 gallons. Environmental 
contamination from the denatured ethanol was negligible. All the other derailed cars 
contained non-hazardous materials, such as corn syrup and grain, which were collected 
and shipped to a waste disposal facility. 

Inspection of tank car NATX 364083 indicated that it was punctured by a coupler or an 
object on an adjacent tank car. Tank car NATX 364118 exhibited a tear in the top 
longitudinal weld metal of a shell ring, and tank car NATX 364017 exhibited a longitudinal 
tear through three shell rings. The NTSB Materials Laboratory found that the tank wall 
thickness of NATX 364118 in the area of the longitudinal fracture was reduced and 
contained an outward bulge deformation consistent with release of internal pressure. 
Investigators found no evidence of a preexisting crack on the fracture faces of the tank 
car, and the welds showed no evidence of anomalies (such as weld defects). 

Emergency Response Action Taken 
On July 11, 2012, about 2:04 a.m., the Columbus Fire Department received several 911 
calls reporting a large fire with flames that reached 60 to 70 feet. At 2:07 a.m. Columbus 
firefighters responded to the main entrance of the Central Ohio Transit Authority (COTA) 
bus terminal to the south of the derailment site. After assessing the scene, the firefighters 
realized that the fire involved a train derailment on the tracks adjacent to the COTA facility. 
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At 2:18 a.m., the Columbus Fire Department Hazardous Materials Unit was dispatched 
to assist. By 2:30 a.m., Norfolk Southern faxed a copy of the train consist to the Columbus 
Fire Dispatch; at the same time, the train conductor gave the on-scene emergency 
responders a copy of the train consist. Soon after, firefighters established an initial 
command post south of the derailed train (see Figure-18). 

At 2:51 a.m., the incident commander established a 1-mile evacuation radius as a 
precaution against a possible catastrophic tank car rupture. 100 homes were evacuated. 

Early on in the incident it was determined by the fire department that it might take several 
days to resolve the emergency, so the incident command post was relocated to the 
nearby Ohio State Fairgrounds, to the north of the derailment site (see Figure-18 at the 
top of the photo). 

 
Figure-18. Satellite view of the accident site. (Image courtesy of Google Earth.) 

By about 7:00 a.m., firefighters had extinguished the fire; clean-up operations started 
shortly thereafter. Overall, the NTSB found that the measures taken during the 
emergency response were adequate and appropriate. 
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INCIDENT # 7 

OCTOBER 7, 2011 
TISKILWA, ILLINOIS 
IOWA INTERSTATE RAILWAY 
Property Damage $1.6 million, 162,000 gallons of ethanol released 

Source: NTSB Accident Report NTSB/RAB-13/02, 8/14/2013 

Summary of Incident #7 

On October 7, 2011, at 2:14 a.m. central daylight time, 26 cars in an eastbound Iowa 
Interstate Railroad (IAIS) train derailed in Tiskilwa, Illinois. Ten of the derailed cars 
contained ethanol, which released from the damaged tank cars, ignited and burned. 
Property damage was estimated to be $1.6 million. The engineer and the conductor were 
not injured. No emergency responders were injured during the fire suppression and 
cleanup efforts (see Figure-19). 

 
Figure-19. Aerial photograph of the derailment looking east. Photo Source: NTSB. 

The first 26 cars behind the locomotives derailed. The first 15 derailed cars were covered 
hopper cars carrying corn mash followed by a hopper car carrying sand and 10 tank cars 
carrying ethanol. The 10 tank cars that derailed were general service specification DOT-
111A non-insulated tank cars. Nine of the ten derailed ethanol cars were damaged and 
lost product, and burned (see Figure-20). 
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Figure-20. The intense fire caused three of the tank cars to fail and erupt in 
massive fireballs. Photo Source: Tiskilwa Fire Department. 

Damage to seven of the nine tank cars that were damaged included four head punctures, 
three shell punctures, and three shell tears. The head punctures were caused by car-to-
car coupler strikes or contact with a rail or another object. The shell punctures resulted 
from car-to-car impact, and the shell tears resulted from the high temperatures of the pool 
fire. The damage to these DOT-111 tank cars is similar to the tank car damage that has 
occurred in several derailments over the years. 

Emergency Response 
The Tiskilwa Fire Department response efforts began at 2:15 a.m. after the department 
had received several 911 calls from citizens reporting the train derailment and fire. About 
2:16 a.m., the locomotive engineer notified the IAIS train dispatcher who notified the 
Bureau County Sheriff’s Department. At 2:20 a.m., the IAIS dispatcher called the sheriff’s 
department again and reported that the hazardous materials placards on the tank cars 
were commodity code UN 1987, which identified the material as Alcohols, NOS (Not 
Otherwise Specified), the proper shipping name for denatured fuel ethanol, a flammable 
liquid, Hazard Class 3. The Tiskilwa fire chief arrived at the scene at 2:21 a.m. and 
ordered a 1/2-mile radius evacuation as recommended in the Emergency Response 
Guidebook. At 2:25 a.m., the fire chief requested assistance from a hazardous materials 
response team from the LaSalle Fire Department. 

The immediate objectives of the fire department were evacuating and sheltering the 
residents in the vicinity of the derailment, securing the perimeter, and using portable water 
reservoirs and fire hoses to cool railroad cars.  Five additional fire departments were 
contacted between 2:21 a.m. and 2:43 a.m. to respond to the incident: Bureau County 
Fire Protection District and Princeton, Buda, Malden, and Wyanet Fire Departments. 
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About 2:56 a.m., responding state and local police departments began a precautionary 
evacuation of the town’s 745 residents. The evacuees were sheltered at Princeton High 
School. 

About 4:00 a.m., responders at the scene reported that one of the tanks had ruptured. 

About 5:00 a.m., the IAIS chief transportation officer reported three tank cars were venting 
and flames could be seen above the pressure-relief devices. Shortly before 7:00 a.m., the 
incident command ordered the back end of the train (nonderailed cars) separated and 
removed from the scene to prevent it from becoming involved in the fire. 

About 8:00 a.m., using thermal imaging cameras, the hazardous materials team 
measured the fire temperatures at more than 1000°F. The incident command ordered 
continued cooling of the derailed cars. 

By 10:00 a.m., only one tank car was venting and on fire. The Bureau County Fire 
Protection District continued the cooling operations until about 11:00 a.m., at which time 
its employees were relieved by firefighters contracted by the railroad. The incident 
command coordinated with the contract firefighters to cool the tank cars to reduce the risk 
of tank rupture. 

Environmental Clean-up 
After the fires were extinguished and the equipment cooled, transloading of the tank car 
contents began. This process took several days and mitigated the release of ethanol into 
the surrounding surface waters; however, a significant amount of water was used to cool 
uninvolved tank cars during the response which may have assisted the ethanol infiltrate 
into the subsurface.   

The IAIS and its contractor, SWS Environmental Services (SWS), delayed clearing the 
wreckage until the transloading of the hazardous liquid was complete. Between October 
8 and October 10, SWS recovered about 97,000 gallons of ethanol, which was about 37 
percent of the original 259,000 gallons of lading from the nine damaged tank cars. The 
162,000 gallons of unrecovered ethanol was consumed by the fire, absorbed into the soil 
and groundwater, or evaporated. 

The Environmental Protection Agency (EPA) was responsible for environmental 
monitoring, wreckage clearing, and contaminated soil remediation.  The EPA oversaw the 
excavation of about 100 cubic yards of contaminated soil underlying the incident footprint 
following the work plan prepared by Center for Toxicology and Environmental Health, 
L.L.C. (CTEH), dated October 9, 2011.  Approximately 50,000 gallons of ethanol impacted 
water was collect through recovery wells near the tracks. Subsequent work indicated that 
a large area of ethanol impacted ground water was present below the railroad roadbed 
as well as under adjacent farmers’ fields and a local highway. As of the end of March 
2016, remediation of the subsurface was ongoing. 
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INCIDENT # 8 

FEBRUARY 6, 2011 
ARCADIA, OHIO 
NORFOLK SOUTHERN RAILWAY 
$1,917,500 in damage 
834,840 gallons of ethanol released 

Source: Federal Register Volume 80, Number 151 (8/6/15, FRA Emergency Order No. 
28, Notice No. 1; OMB No. 2130, USA Today 2/6/11. FRA Accident Report 3.11 

Summary of Incident #8 

Around 2:15 am on February 6, 2011, a Norfolk Southern Railway train with two 
locomotives and 61-cars derailed in Hancock County, near Arcadia, Ohio. Thirty-three 
ethanol tank cars derailed. Thirty-one of the cars breached causing a major fire.  An 
evacuation of a one-mile radius around the derailment was ordered by the incident 
commander. 30 homes were evacuated. There were no injuries.  

Over 100 firefighters from the Arcadia and Washington Township Fire Departments 
responded to the incident. Due to the intensity of the fire and lack of sufficient water 
supply, the tank cars were allowed to burn. The fire burned for 24 hours (see Figure-21). 

 
Figure-21. The derailment occurred in a remote area. When tank cars ruptured 
the fireball could be seen 20 miles away in the night sky. 



Ethanol Tank Train Emergencies 

May 2016  Page 22 

Firefighters were able to successfully contain burning ethanol from entering a nearby 
creek using spill control techniques (see Figure-22). 

 
Figure-22. All 31 ethanol tank cars that derailed breached and burned. 

 

INCIDENT # 9 

JUNE 19, 2011 
CHERRY VALLEY, ILLINOIS 
CANADIAN NATIONAL RAILWAY 
1 fatality and 7 injuries, including two firefighters 
$7.9 million in damage, 323,963 gallons of ethanol released 

Source: FRA Accident Report F6180.54 and PHMSA Incident Report 

Summary of Incident #9 

About 8:36 p.m., on Friday, June 19, 2009, an eastbound Canadian National Railway 
Company (CN) freight train derailed at a highway/rail grade crossing in Cherry Valley, 
Illinois, 10 miles southeast of Rockford. The cause of the derailment was a washed away 
rail bed due to flash flooding. 

The train consisted of 2 locomotives and 114 cars, 15 of which derailed, all of which 
carried ethanol. Thirteen derailed ethanol cars were breached as a result of punctures 
and fractures of the tank heads and shells and subsequently burned. At the time of the 
derailment, several motor vehicles were stopped on either side of the grade crossing 
waiting for the train to pass. 

As a result of the fire that erupted after the derailment, a passenger in one of the stopped 
cars was fatally injured, two passengers in the same car received serious injuries, and 
five occupants of other cars waiting at the highway/rail crossing were also injured. Two 
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responding firefighters also sustained minor injuries. The release of ethanol and the 
resulting fire prompted a mandatory evacuation of about 600 residences within a 1/2-mile 
radius of the accident site (see Figure-23). 

 
Figure-23. Aerial view, looking northwest, of derailed tank cars after locomotives 
and first 58 cars have been pulled away from wreckage. 

The investigation determined that the locomotives and the lead 58 cars, roughly the east 
half of the train, separated from the derailed cars near the crossing. Seventeen tank 
cars—the 59th through 75th cars on the train—derailed, with 15 of those cars contributing 
to a 400-foot-long pileup that engulfed the grade crossing. Shortly after the accident, the 
forward portion of the train, including the two derailed tank cars at the rear of the forward 
portion, were pulled away from the wreckage. 

Emergency Response 
At 8:36 p.m., callers began contacting local emergency response authorities to report the 
incident. At 8:36 p.m., a cell phone call reported a bus and truck fire at the crossing. One 
minute later, at 8:37 p.m., several other callers reported the derailment. The Winnebago 
County 911 Emergency Call Center received a total of 19 calls reporting the accident. 

At 8:38 p.m., Rockford 911 dispatch alerted the Rockford Fire Department (RFD). About 
a minute later, Rockford 911 issued a follow-up dispatch for the Cherry Valley Fire 
Protection District (CVFPD), which also responded. The first responding CVFPD resource 
arrived at the scene at 8:46 p.m., followed shortly by additional responding CVFPD units 
and mutual aid resources from neighboring communities. The CVFPD chief subsequently 
determined that the incident had actually occurred within the jurisdiction of Cherry Valley 
rather than Rockford. 
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With his arrival on scene, the CVFPD chief assumed command of the incident. He 
observed from a distance, that there was major fire involvement over a relatively 
widespread area. The characteristics of discharging flame suggested a pressure fire. 
Flames were impinging on several non-burning tank cars in proximity to the burning cars, 
and the chief stated that he heard numerous pressure relief valves opening (see Figure-
24). 

 
 
Figure-24. Looking north along Mulford Road toward burning tank cars at the 
grade crossing. Flames extended several hundred feet into the air. 

 

It was not known if the pressure relief valves on the derailed and overturned tank cars 
were either damaged or inoperable or if any pressure tank cars were involved in the 
wreckage pileup. At that point, responders did not know the contents of the burning cars 
because the placards indicating contents were not readily visible. They also did not know 
if any locomotives or train crew might be involved. 

From the incident commander’s vantage point on the north side of the derailment site, the 
CVFPD chief could see several motor vehicles in the roadway on the north side of the 
tracks near the grade crossing; however, no determination could be made as to whether 
any of the vehicles had been damaged by the derailing railcars or the subsequent fire. 
The fire chief said he assumed that a similar situation (vehicles stopped in a queue that 
may have been directly affected by the derailment and fire) existed on the south side of 
the grade crossing (see Figure-25). 
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Figure-25. The derailment location required managing the incident with a North 
(left screen) and Southside Group (right screen). Note the location of the motor 
vehicle (mid right screen) where the fatality occurred. The vehicle was waiting at 
the grade crossing. 

The nearest dwelling was about 600 feet from the derailed equipment. The closest 
building to the site was a commercial facility on the south side of the tracks about 300 
feet from the crossing. The business was closed at the time of the accident, and the 
building was unoccupied. 

The CVFPD chief requested a mutual aid response to the scene, including an RFD 
hazardous materials response team with a decontamination unit. He also established an 
initial incident command post at the intersection of Mulford Road and Abbington Court, 
about 1,400 feet north of the fire perimeter. By radio, he advised the next responding fire 
department chief, who was an RFD responder, to set up an initial South Division 
command at the intersection of Mulford Road and Sandy Hollow Road, about 900 feet 
south of the fire perimeter. 

A situation report from the South Division to the CVFPD chief indicated major fire 
involvement with multiple railroad tank cars burning. South of the crossing, several 
vehicles were in the roadway near the derailed equipment, with one vehicle on fire. An 
emergency medical services (EMS) crew was attending to several injured persons. 

At 9:09 p.m., RFD Dispatch advised the CVFPD chief that the CN had informed the RFD 
that the tank cars contained ethanol. Based on that information, the CVFPD chief 
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requested that RFD Dispatch locate quantities of fire-suppressing foam. A few minutes 
later, at 9:12 p.m., RFD Dispatch notified the IC that the railroad indicated that only one 
tank car contained ethanol. In order to make a positive identification of the contents of the 
burning rail cars, the IC initiated a search for the train crew. The crew would have a train 
consist (a listing of all the cars and their order within the train) as well as the shipping 
papers for the hazardous materials being carried. Shortly before 9:50 p.m., a firefighter 
notified the IC that the crew had been located and that the two crewmembers were on 
their way to the IC with the train‘s shipping papers. 

At 10:10 p.m., law enforcement officers requested fire department help in implementing 
the mandatory evacuation. Fire companies and an ambulance were dispatched to assist 
in the effort. About 10:30 p.m., two CN dangerous goods officers arrived on scene and 
became hazardous materials liaisons to the fire departments. The officers provided 
additional guidance for the incident response. 

About 10:20 p.m., the two CN crewmembers arrived at the Incident Command Post and 
presented the train consist and the hazardous materials shipping papers documenting 
that the tank cars contained ethanol. Upon receipt of the shipping papers, the IC 
recognized that the car positions shown on the printed train consist were not correct 
based on the visual identification of the cars in the pileup. It was not until 1:22 a.m. the 
next morning that the incident commander received an e-mail from the CN containing the 
correct consist.  

Having learned that the source of the fire was ethanol, the incident commander 
considered the following decision-making factors: 1)The high volume of burning cargo; 2) 
Extinguishing the fire would require large quantities of foam, which were not available on 
short notice; The overall topography of the widespread wreckage pileup and firefighting 
difficult; 3) The fire no longer was an immediate hazard to life or property, and 4) The fire 
would consume the ethanol, which would help reduce the effects of a hazardous materials 
product release into the environment. 

Based on these four factors, the incident commander decided to allow the cargo content 
to burn itself out; the CN dangerous goods officers concurred with this decision. 

After about 1/2 hour at the Incident Command Post, the two train crewmembers were 
asked by IC and CN personnel to return to their locomotive and move the train forward a 
short distance to provide a greater separation between the fire and the remaining (non-
burning) railcars of the train. The two crewmembers returned to the train, and the train 
was subsequently pulled forward a short distance. 

About 11:00 p.m., two CVFPD firefighters, using an off-road vehicle, were assigned to 
check the area southeast of the accident site for fire and to determine the location and 
condition of the remaining railcars of the train. During that mission, the firefighters were 
apparently exposed to toxic fumes, with one of them experiencing disorientation. The two 
firefighters were subsequently transported, as a precautionary measure, to a local 
medical facility for evaluation. 
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By midday on June 20, 2009, the ethanol was substantially burned off, and it was 
expected that the fire would self-extinguish within a few hours. At 5:00 p.m. on June 20, 
the IC declared that all fires were extinguished. At 5:30 p.m., the IC suspended the 
mandatory evacuation, and about 8:00 p.m., released mutual aid resources. The CVFPD 
firefighting resources stood by, monitoring the situation throughout the night and through 
the following day in case the fire rekindled. 

At 5:00 p.m. on June 21, after conferring with principals of the CN, the shipper, and other 
responding organizations about the status of the event, the incident commander 
terminated the on-scene operations. 

A total of 35 separate fire department’s with 250 personnel and about 80 vehicles 
responded or were part of the mutual aid response. Additionally, the Winnebago County 
Sheriff‘s Department responded with 20 units which were supported by resources from 
31 other law enforcement agencies. 

 

INCIDENT #10 

OCTOBER 10, 2007 
PAINESVILLE, OHIO 
CSX RAILWAY 
Property damage #1.4 million. Environmental cleanup $7.08 million 
52,200 gallons of ethanol released 

Source: NTSB Investigation DCA08FR001, Report, 6/1/2009 and PHMSA 

Summary of Incident #10 

On Wednesday, October 10, 2007, about 12:02 p.m., an eastbound CSX Transportation 
(CSX) freight train derailed 31 cars in Painesville, Ohio. The train was traveling 48 mph 
at the time of the derailment. The train consisted of 2 locomotives and 112 cars (106 
loaded and 6 empty). The 31st through 61st cars in the train derailed. The derailed cars 
included seven tank cars carrying ethanol, one tank car carrying liquefied petroleum gas, 
and one tank car carrying phthalic anhydride. Also among the 31 cars that derailed were 
covered hoppers carrying corn, wheat, feed, plastic, and lumber. The ethanol tank cars 
and many of the other freight cars caught on fire. Twenty-six of the derailed cars were 
destroyed (see Figure-26). 
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Figure-26. Derailment site. Note the remote access. 

 

As a precaution, about 1,400 area residents were evacuated from an area of 
approximately 3 square miles. There were no reported injuries. The temperature at the 
time of derailment was 51° F, and it was daylight.  

Emergency Response 
The initial call for emergency assistance came from a local resident about 12:02 p.m., 
immediately after the accident. The first responders—2 chief officers and 17 firefighters— 
arrived at 12:09 p.m. The chief of the Painesville City Fire Department assumed 
command of the incident. The Fire Chief established an Incident Command Post located 
at Cherrywood, Ohio. Command, operations, hazardous materials personnel, and the 
police all used different radio channels which complicated communications. After the 
initial response, most of the responders communicated via cellular telephone.  

The derailment was not accessible from a public road. The emergency responders 
accessed the derailment from the south; they used ladders to cross the ditches. The 
closest hydrant was approximately 1,500 feet south of the derailment. The chief of the 
Painesville City Fire Department officially declared the fire under control on October 12, 
2007, at 6:00 p.m. (see Figure-27). 
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Figure-27. The derailed cars included 7 tank cars carrying ethanol, 1 tank car 
carrying liquefied petroleum gas, and 1 tank car carrying phthalic anhydride. A total 
of 26 derailed cars were destroyed. (Photo Source: Cleveland Plain Dealer.) 

 

INCIDENT # 11 

OCTOBER 20, 2006 
NEW BRIGHTON, PENNSYLVANIA 
NORFOLK SOUTHERN RAILWAY 
$5.8 million in damage 
485,278 gallons of ethanol released 

Source: NTSB Accident Report, NTSB/RAR-08/02, 5/13/2008 

Summary of Incident 

About 10:41 p.m. on Friday, October 20, 2006, an eastbound Norfolk Southern Railway 
Company (NS) train en route from the Chicago, Illinois to Sewaren, New Jersey, derailed 
while crossing the Beaver River railroad bridge on main track 1 near New Brighton, 
Pennsylvania. The train consisted of a three-unit locomotive pulling 3 empty freight cars 
followed by 83 tank cars loaded with ethanol. Twenty-three of the tank cars, the 23rd 
through 45th, derailed near the east end of the bridge, with several of the cars falling into 
the Beaver River (see Figure-28). 
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Figure-28. Burning cars fell into the Beaver River. The train was traveling left to 
right. 

Of the 23 derailed tank cars, about 20 released ethanol, which subsequently ignited and 
burned for about 48 hours. Some of the unburned ethanol liquid was released into the 
river and the surrounding soil. Homes and businesses within a seven-block area of New 
Brighton and in an area adjacent to the accident were evacuated for 2 days. 

Emergency Response 
The Beaver County Emergency Services Center received the first 911 notification of the 
accident at 10:42 p.m. from an unidentified cell phone caller. The caller reported that a 
train had derailed off the bridge into the river and that there was a massive fire. The New 
Brighton Borough fire chief was at a nearby residence; he stated that he heard two large 
“swooshes” and responded to the area immediately.  

At 10:45, the 911 operator received the call from the train engineer reporting the 
explosion. At 10:47 p.m., the NS Cleveland Line dispatcher called the New Brighton area 
911 to report a train on fire just east of Beaver Falls; the 911 operator advised that 
emergency response personnel were already responding to the accident (a total of 158 
calls were received within a short time of the accident). At 10:52 p.m., the NS police 
communications center confirmed the notification with the 911 operator and, at 11:05 
p.m., faxed a copy of the train consist to the Emergency Services Center. The NS 
assistant division superintendent was notified, and he responded to the Incident 
Command Post with the train consist. He arrived on scene about 11:30 p.m. (see Figure-
29). 
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Figure-29. Burning tank cars hanging off of the Beaver River Railroad Bridge. Note 
the burning cars in the river. 

Emergency responders established a command post, staging area, rehab area, and 
accountability group in the accident vicinity. New Brighton fire and police department 
personnel went door-to-door and evacuated persons in New Brighton. In Beaver Falls, 
emergency responders evacuated residents of Bridge Street. The initial evacuation zone 
in New Brighton was from the river to 5th Street and 5th Avenue. This zone was 
subsequently expanded from the river to 8th Street and 7th Avenue. The evacuation was 
estimated to have affected about 150 people. Evacuees were directed to the First 
Methodist Church, the New Brighton Middle School cafeteria, or the Patterson Township 
Fire Department (see Figure-30).  

 

Figure-30. The map  to the 
left shows the evacuation 
limits and the location of the 
derailment over the railroad 
bridge. (Art by NTSB) 
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The incident commander suspended railroad traffic on the CSX Corporation (CSX) tracks 
north and across the river from the derailment site. The tracks were returned to operation 
at 10:00 a.m. on Saturday, October 21. 

Firefighters staged in a parking lot near the north (railroad west) end of the bridge. From 
this position, they did not have a good view of the cars that fell off the bridge. Firefighters 
began defensive operations by setting up water supply lines and applying an unmanned 
fog spray to the house nearest to the bridge because of the heat generated by the fire. 
Water streams were not immediately sprayed onto the railcars because of concerns about 
the cars’ structural integrity. 

Overnight, fire command decided to continue defensive operations, monitor conditions, 
and allow the fires to burn overnight. On Saturday morning, October 21, two teams 
consisting of firefighters and railroad hazardous materials responders, including NS 
contractors and NS environmental protection and hazardous materials personnel, 
entered the accident area to assess the condition of the site and the tank cars. 

Wreck clearing and off-loading of ethanol from some tank cars began Saturday evening. 
By Sunday morning, October 22, wrecking crews had removed eight cars from the 
riverbank and eight cars from the track area. All fires were extinguished by 11:15 p.m. on 
Sunday. On Monday morning shortly after 9:00 a.m., emergency response activities were 
concluded, and residents were allowed to return to their homes. The last derailed car had 
been removed by 12:50 p.m.  

Of the 660,952 gallons of ethanol that had been loaded into the 23 derailed tank cars, 
about 175,674 gallons were recovered. About 485,278 gallons of product were estimated 
to have been released. A January 2007 report prepared by the environmental consulting 
firm ENSR Corporation and submitted to the Pennsylvania Department of Environmental 
Protection on behalf of the NS stated that the fire consumed most of the ethanol released, 
and that the exact volume of ethanol released to the soil or into the Beaver River could 
not be determined. The report also stated that any release into the Beaver River did not 
result in observable negative effects such as fish kills or sheen on the river, and no 
downstream water treatment facilities were affected. The Department of Environmental 
Protection approved the report on January 31, 2007. 
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SUMMARY OF ETHANOL HIGH HAZARD FLAMMABLE TRAIN DERAILMENT INCIDENTS 
BETWEEN 2006 AND 2015 

LOCATION DATE RAILROAD 
CARS 

DERAILED 
CARS 

BREACHED 
FIRE 

GALLONS 
RELEASED 

SPEED
PRIMARY 
SOURCE* 

1. Bon Homme, SD 9/19/2015 BNSF 7 3 Yes 49,748 10 3 

2. Alma, WI 7/11/2015 BNSF 32 5 No 20,000 Unknown 2 

3. Dubuque, IA 2/4/2015 Canadian Pacific 14 8 Yes 53,000 24 1 

4. Charles City, IA 5/2/2013 Canadian Pacific 5 2 No 49,000 24 4 

5. Plevna, MT 8/5/2012 BNSF 18 12 Yes 245,335 23 5 

6. Columbus, OH 7/11/2012 Norfolk Southern 3 3 Yes 54,748 25 6 

7. Tiskilwa, IL 10/7/2011 Iowa Interstate RR 10 9 Yes 162,000 37 7 

8. Arcadia, OH 2/6/2011 Norfolk Southern 31 31 Yes 834,840 46 8 

9. Cherry Valley, IL 6/19/2009 CN 15 13 Yes 323,963 36 9 

10. Painesville, OH 10/10/2007 CSX 7 4 Yes 52,200 48 10 

11. New Brighton, PA 10/20/2006 Norfolk Southern 23 20 Yes 485,278 37 11 

Total   165 110 9 2.33 million 31 mph (Average) 
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* PRIMARY SOURCES 

1 FRA Accident Report 1000170207 and Emergency Order No. 30 Notice 1 

2 News sources 

3 FRA Accident Report F 6180.54  

4 FRA Accident Report F 6180.54 

5 FRA Accident Report F 6180.54 

6 NTSB Accident Report NTSB/RAB-14/08, 9/18/2014 

7 NTSB Accident Report NTSB/RAB-13/02, 8/14/2013 

8 FRA Accident Report F6180.54 and PHMSA Incident Report 

9 NTSB Accident Report, NTSB/RAR-12/01, 2/14/2012 

10 NTSB Investigation DCA08FR001, Report, 6/1/2009 and PHMSA  

11 NTSB Accident Report, NTSB/RAR-08/02, 5/13/2008 

Notes:  

1. FRA – Federal Railway Administration  
NTSB – National Transportation Safety Board 

2. Some media sources were used to supplement information from 
NTSB and FRA reports. 
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