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11.
Chemical overexposure



A worker at a chemical manufacturing facility was killed when a leak exposed him to very hazardous chemicals.  He was sent to bring on line a heat exchanger needed to help a distillation process remove iodine from the chemical stream.  The heat exchanger was normally in operation for less than half the production time and had not been used for over 10 months.  It contained steam and several liquid chemicals.  While working on the valve to bring the heat exchanger on line, the victim radioed a co-worker and told him there was a bad leak and he needed help.  He managed to get out of the building by himself where he was found by a co-worker.  He was transported by ambulance to a hospital and lost consciousness that night.  He never regained consciousness and died 11 days later.  An autopsy blamed the cause of death on methyl iodide exposure, probably exacerbated by other chemical exposures.   When workers wearing SCBAs and chemical resistance suits entered the area where the victim had been working, they found four-to-five finger-sized streams of chemicals leaking from the heat exchanger.  It was discovered later than one of the heads on the heat exchanger had been assembled to the body upside down and 180 degrees out of phase.  Therefore, the head could not be seated properly on the body no matter how much the flange bolts were torqued.

TOSHA Citation(s) as Originally Issued

Citation 1
	Item 1a
1910.119(f)(1)(i)(C)
	The employer did not develop and implement written operating procedures that provided clear instructions for safely conducting activities involved in each covered process consistent with the process safety information and which addressed temporary operations.

	Item 1b
1910.119(f)(1)(i)(G)
	Written operating procedures that provided clear instructions for safely conducting activities in the covered process which addressed startup after a turnaround were not implemented.

	Item 1c
1910.119(f)(1)(iii)(A)
	The employer did not develop and implement written operating procedures that addressed safety and health considerations such as properties of, and hazards presented by, the chemicals used in the process.

	Item 2a
1910.119(f)(4)
	The employer did not develop and implement safe work practices, for employees and contractor employees, to provide for the control of hazards during operations such as lockout/tagout and opening process equipment or piping.

	Item 2b
1910.147(c)(4)(i)
	Energy control procedures were not utilized for the control of potentially hazardous energy when employees were engaged in activities covered by 29 CFR 1910.147.

	Item 2c
1910.147(c)(4)(ii)(C)
	The energy control procedures did not clearly and specifically outline the techniques to be utilized for the control of hazardous energy, including, but not limited to, specific procedural steps for the removal of lockout devices or tagout devices and the responsibility for them.

	Item 2d
1910.147(e)(1)
	Before lockout or tagout devices were removed and energy was restored to the machine or equipment, authorized employees did not inspect the work area to ensure that equipment components were operationally intact.

	Item 3
1910.147(e)(3)
	Each lockout or tagout device was not removed from each energy isolating device by the employee who had applied the device.

	Item 4
1910.119(g)(2)
	Refresher training was not provided at least every three years, and more often if necessary, to each employee involved in operating a process to assure that the employee understands and adheres to the current operating procedures [specified in 29 CFR 1910.119(f)] of the process.

	Item 5a
1910.119(j)(6)(ii)
	Appropriate checks and inspections were not performed to assure that equipment was installed properly and consistent with design specifications and the manufacturer’s instructions.

	Item 5b
1910.119(j)(2)
	The employer did not establish and implement written procedures to maintain the on-going mechanical integrity of process equipment.

	Item 5c
1910.119(j)(4)(i)
	Inspections and tests were not performed on process equipment [to maintain its mechanical integrity].

	Item 5d
1910.119(j)(4)(ii)
	Inspections and testing procedures performed on process equipment to maintain its mechanical integrity did not follow recognized and generally accepted good engineering practices.

	Item 5e
1910.119(j)(4)(iv)
	The employer did not document each inspection and test that had been performed on process equipment [to maintain its mechanical integrity].

	Item 6a
1910.119(m)(3)
	An incident investigation team did not include a contract employee if the incident involved work of the contractor, and other persons with appropriate knowledge and experience to thoroughly investigate and analyze the incident.

	Item 6b
1910.119(m)(4)(iv)
	The report prepared at the conclusion of an incident investigation did not include factors that contributed to the incident.

	Item 7
1910.119(o)(4)
	The employer did not promptly determine and document an appropriate response to each of the findings of a [process safety management – PSM] compliance audit, and document that deficiencies had been corrected.

	Item 8a
1910.120(q)(2)(ii)
	The emergency response plan did not address personnel roles, lines of authority, and communication.

	Item 8b
1910.120(q)(2)(x)
	An emergency response plan did not address critiques of response and follow-up.

	Item 9a
1910.120(q)(3)(i)
	All emergency responders and their communications were not coordinated and controlled through an individual in charge of an ICS [Incident Command System], assisted by the senior official present for each employer.

	Item 9b
1910.134(g)(3)(ii)
	Visual, voice, or signal line communication was not maintained between the employees in the IDLH [immediately dangerous to life or health] atmosphere [or unknown concentration atmosphere as per 29 CFR 1910.134(d)(1)(iii)] and the employees located outside the IDLH atmosphere.

	Item 10a
1910.120(q)(3)(vi)
	During emergency response operations, backup personnel did not stand by with equipment ready to provide assistance or rescue.

	Item 10b
1910.134(g)(3)(iii)
	The [“backup” or “standby”] employees located outside the IDLH [immediately dangerous to life and health] atmosphere were not trained and equipped to provide effective emergency rescue.

	Item 11a
1910.120(q)(6)(iii)
	Hazardous materials technicians (individuals who responded to releases or potential releases for the purpose of stopping the release) had not received at least 24 hours of training equal to the first responder operations level.

	Item 11b
1910.120(q)(6)(iii)(C)
	Hazardous materials technicians (individuals who would respond to releases or potential releases of hazardous materials for the purpose of stopping the release) did not have competency, with the employer so certifying, in being able to function within an assigned role in the Incident Command System [ICS].

	Item 12
1910.134(c)(1)(iv)
	Where a respirator was necessary to protect the health of an employee, the employer did not establish and implement a written respiratory protection program with worksite-specific procedures which included procedures for proper use of respirators in reasonably foreseeable emergency situations.

	Item 13
T.C.A. 50-3-105(1)
	The employer did not furnish employment and a place of employment which were free from recognized hazards that were causing or likely to cause death or serious physical harm to employees.



Heat exchanger head that leaked at the head/body flange









