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U.S. Chemical Safety and Hazard 
Investigation Board (CSB) Investigation 

Exercises – Facilitator 
 

Purpose 

 

To review facts from an accident investigation conducted by the CSB and discuss 
various actions that might have presented the incident.  This exercise is generally used 
in Industrial Emergency Response training.  

 

Time Requirement:   ½ to 1 hour 

Number of Facilitators:  1   

Materials 

The following materials will be needed: 

• Download from the internet site www.csb.gov copies of the CSB Investigation 
Digest or photocopy the black-and-white versions included in this guide for all 
participants. 

• Copies of the “Key Facts,” “Questions” and “Answers” for each participant. 

• Pencils, note pads and paper block or white board 

 

Facilitator Preparation 

• Read the background provided on the CSB web site. 

 NOTE: if you are using a Report not included in this exercise, develop the Key 
Facts, Questions and Answers Page (using those in this Facilitator Guide as a 
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template). Review with the Program Director.  File final with other program materials 
and forward to UC to include in an update of this exercise.   

 

• Review the fact sheets (Investigation Digest, Key Points) and edit as appropriate. 

• Review the question pages and edit as appropriate. 

• Review the answer sheets and edit as appropriate. Add answers for any question 
you have added. 

 

Procedure 

Have each participant read the articles individually or in groups. Then pass out the “Key 
Points” and “Questions” sheets for the exercise.  

After participants have finished answering the questions, facilitate a discussion.  

Distribute the “Answers” Sheet. 
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Kaltech Industries Building Explosion 
New York, NY, April 25, 2002 

Key Points 

• Thirty-six people were injured as a direct result of an explosion in commercial 
building located in downtown Manhattan. 

• The building housed Kaltech Industries Group, service firms, professional offices 
and other businesses. 

• The tenants were not informed that Kaltech used the basement of the building to 
house hazardous chemicals. 

• Kaltech workers combined the content of unmarked carboys into one large 
carboy, to be disposed. 

• A metal carboy contained nitric acid. 

• Some plastic carboys contained lacquer thinner. 

• The other plastic carboys contained spent etching solution. 

• The workers assumed all the carboys contained only etching solution. 
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Questions 
1. What would have helped the workers at this explosion? 

 

 

 

 

 

 

2. What management decisions/omissions contributed to this situation? 

 

 

 

 

 

3. Why were OSHA regulations and federal hazardous waste laws not put into 
practice? 

 

 

 

 

 

4. What can be done to correct this problem? 
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Answers 
1. The workers were not trained on hazards, so they had no formal instruction on 

the dangers of the materials they were expected to package for disposal. 

2. They did not implement OSHA regulations that require employers to inform and 
train workers about the hazards of chemicals in the workplace. Neither did they 
conform to the federal workplace safety regulations, which require classroom or 
on-the-job training for all personnel involved in disposal operations. Other laws 
that were violated were the city of New York’s Community Right-to-Know law, 
and state hazardous waste regulations. 

3. The New York City Fire Prevention Code has a permitting process for companies 
that store corrosive or flammable materials. However, it lacks requirements for 
employees to be given hazardous materials safety information or training. 
Kaltech failed to realize that the fire prevention code dose not parallel the 
requirements of other federal or state laws and regulations. In fact, when there is 
a conflict between HAZWOPER and the general standard, the most protective 
regulations must be enforced. 

4. The New York City Fire Prevention Code has not been updated since 1918, 
which means it does not include recent developments in hazardous materials 
safety. An update to the code would be necessary for preventing chemical 
accidents. Businesses should be required to submit a hazardous materials 
inventory and management plan, which include worker training in dealing with 
hazardous materials and safety, in order to obtain permits. In addition, a program 
to share hazardous materials safety plans with the other occupants of multiple 
business buildings would also be helpful in preventing exposures/injuries. Finally, 
an increase in inspections by the state of business handling hazardous materials 
in populated areas, will help to ensure businesses are complying with the correct 
regulations for their particular practices. 
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Union Carbide Nitrogen Asphyxiation 
Hahnville, LA, March 27, 1998 

Key Points 

• Asphyxiation due to over exposure to nitrogen gas killed one Union Carbide 
employee and injured another at the Taft/Star plant. 

• Two skilled workers were inspecting the 48-inch open pipe end to ethylene oxide 
unit that was in the process of a major maintenance project. 

• Some of the process equipment from the plant’s ethylene oxide production unit 
had been temporarily removed, which left the pipe connected to the process unit 
at one end, and open to the air at the other. 

• Nitrogen gas was in use to purge air and moisture from the unit, though 150 feet 
away, in an attempt to protect the chemicals that were inside the pipe, an 
operation that was directed by one of the victims the night before. 

• While using a black light to inspect the open end of the pipe after an earlier 
cleaning, the two workers had other workers hold a black plastic sheet over the 
open end to block out the sunlight. 

• 15 minutes later, the men were pulled from the pipe. One was unconscious and 
later died. The other was in a daze, and later hospitalized in critical condition. 
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Questions 
1. What would have helped the Union Carbide employees avoid this situation? 

 

 

 

 

 
 

2. What responsibility did the employer have in this tragedy? 

 

 

 

 

 
 

3. What can be done to correct these problems? 
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Answers 
1. When the workers covered the open end of the pipe with plastic, they 

unknowingly created a temporary confined space. Therefore, permits and 
needed precautions, such as monitoring and personal protective equipment, 
were not utilized. The workers did not realize that dangerous amounts of nitrogen 
were still flowing through the pipes. Although one of the workers had directed the 
process the night before, they failed to look beyond the immediate task and 
anticipate secondary hazards. Had a hazard evaluation been performed prior to 
them entering the pipe, they may have realized the dangers from the nitrogen 
purge to the work being done on the open end of the pipe. Further, 
communications between management and workers is important. Management 
should have been informed of the workers intent to do a black light inspection of 
the pipe. The use of site-specific Standard Operating Procedures (SOPs) would 
have been key to identifying the potential dangers created by covering the pipe 
and taking the necessary precautions and permits before entering the temporary 
confined space they created. 

2. The Union Carbide plant did have procedures for entering confined spaces; 
however, these procedures did not cover temporary enclosures. Open pipes, 
tanks, and other such equipment should have a sign posted to warn 
unauthorized personnel not to enter. Management should have been informed of 
the intent of the worker to do a black-light inspection of the pipe. Management 
should have been aware that the open end of the pipe itself was a potential 
hazard to any worker who was near the pipe, depending on the direction of the 
wind. 

3. Union Carbide should update its safety program to include temporary enclosures, 
and better communications between workers and management. Also, additional 
warning signals could be used such as odorizing nitrogen gas, as this problem is 
reoccurring in many other industrial environments. Comprehensive worker 
training programs, warning systems, and continuous ventilation, atmospheric 
monitoring and planning for emergency rescue operations are other good safety 
practices that could be implemented. 
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Georgia-Pacific Hydrogen Sulfide Release 
Pennington, AL, January 16, 2002 

 Key Points 

• Eight workers were injured and two workers were killed after they inhaled 
hydrogen sulfide gas leaking from a sewer in the Georgia-Pacific Naheola mill. 

• Seventy-five gallons of NaSH solution was drained into a collection pit, which 
was attached to a sewer system being treated with sulfuric acid. 

• To make the pit more accessible to workers, the mill operator drained the pit into 
the waste water system. 

• A hydrogen sulfide cloud formed as a result of the chemical mixture, and quickly 
overtook three workers. 

• Three other workers tried to help the fallen worker to safety, and were overcome 
by the gas. 

• Although they were not hospitalized, six of the paramedics who transported the 
victims reported symptoms associated with hydrogen sulfide exposure. 
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Questions 
1. What errors did Georgia-Pacific Naheola mill management make? 

 

 

 

 

 

 

 

2. What would have helped the workers avoid the situation that contributed to this 
emergency? 

 

 

 

 

 

 

 

3. What can be done to prevent this from happening again?  
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Answers 
1. In 1995 when the drain was originally connected to the sewer, no review of the 

possible hazards that could occur when the chemicals from the drain mixed with 
the content of the sewers was conducted. The material safety data sheet from the 
manufacturer specifically warns about allowing NaSH solution to drain into acidic 
sewers; however, since no risk factors were evaluated prior to connecting the 
drain to the sewer, no gas warning systems were established. Despite previous 
problems with other types of gas leaks coming from the manhole cover, only 
temporary solutions to the immediate problems were corrected. Investigations of 
the previous incidents would have lead management to redesign the sewer 
system—a permanent solution to the problem. Also, the employees were not 
trained on how to respond to the gas leak; and thus, harmed themselves more by 
trying to aid their coworkers without proper protective equipment. 

2. Because they were untrained in how to handle a potential gas leak, the workers 
endangered themselves to save their coworkers. They should have allowed the 
emergency response team to assist the endangered workers, rather than entering 
the life-treating situation unprotected. 

3. The Naheola Mill should establish programs to prevent sodium hydrosulfide from 
entering acidic sewers, adhering to the recommendations on the chemicals MSDS. 
The Mill should also consider installing proper manhole covers where hazardous 
materials are nearby. Proper training for company employees and contractors on 
handling, identifying, and res- cue procedures is also necessary for prevention of 
reoccurrence. 
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Tosco Avon Refinery Fire 
Martinez, CA, February 23, 1999 

Key Points 

• Four Tosco Corporation workers were killed and one injured while in the process 
of trying to replace corroded pipes on an oil fractionator. 

• The fractionator had an exterior temperature of 500°F 

• The project was classified as low-risk routine maintenance. 

• The pipe was leaking Petroleum Naphtha (Hydrocarbon mixture with a flash point 
of 450°F). 

• The workers tried to correct the leak by resealing the pipe, opening a flange 36 
feet above, and redirecting the leaking fuel into a vacuum truck using a plastic 
sheet and a bucket. 

• The workers were 40- to 100-feet high on the still operating fractionator pipe. 
Thirty minutes later vapor pressurized naphtha from the above pipe, sprayed the 
workers and ignited. 
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Questions 
1. Were there any warning signs prior to this incident? 

 

 

 

 

 

2. Were good work practices being put to use? What should have happened? 

 

 

 

 

 

3. Identify what errors were made on the part of the management team? 

 

 

 

 

 

4. What could the workers have done when their supervisor assigned them the task 
of replacing the corroded pipe on the leaking heated fractionator?  
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Answers 
1. The unit operator, maintenance supervisor, and facility management knew the 

pipe was leaking and the shut-off valves were malfunctioning due to severe 
corrosion thirteen days prior to the incident. And although the original leaks were 
treated as emergencies, the maintenance supervisor decided the repairs could 
be done while the fractionator was still running. 

2. No, shutting down the fractionator was the only way to eliminate both the source 
of the naphtha and the potential sources of its ignition. Isolating the equipment 
before opening it for maintenance is good operating practice. The workers were 
unable to isolate the piping as long as the fractionator was operating. 

3. The management team failed to ensure the oil desalter was working within its 
limits using an evaluation system called a management of change (MOC). This 
led to the corrosion of the piping and shut-off valves. The management also 
failed to correct the leakage problem nor did they shut down the fractionator prior 
to corrections. The safety coordinator knew that the liquid ooze had a flash point 
of 450°F, and should have known the exterior of the piping was above 500°F; 
thus, alerting him/her to the potential/ enviable possibility of ignition of the 
flammable gas vapors. Lastly, Avon did not have a systematic job planning and 
authorization process, so no formal hazard evaluation was conducted. 

4. Workers on hazardous work sites also need to be able to identify potential 
hazards. When assigned the task of replacing the corroded pipes on the 
fractionator, they should have questioned the safety of working on the heated 
fractionator while it was still leaking petroleum naphtha. They should have 
insisted the safety specialist and/or OSHA inspect the site for dangers. Citing 
their rights under the OSHAct for inspection of workplace, in this case there 
would be a complaint inspection. 
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