Barrier Analysis Example/Format
Example A

Barrier Analysis

System/Operation: _____________

Date: ________________________ Revision: __________________

Hazard/Process: Contractor performing a floor cleaning operation using Acetone as the solvent and an electric buffer. Potential Hazards include increasing Acetone Vapor Concentration above the OSHA PEL (1,000 ppm) and possible concentrations that could exceeded the Lower Explosive Limit (25,000 ppm)

Target(s): Contractor Foreman, Painter A and Painter B
	Physical Barriers
	Administrative Barriers
	Management Barriers

	Personal Protective Equipment (PPE)

· BNL PPE specifications for chemicals are planned and approved for use. The Industrial Hygiene Group provides guidance on specific gloves, body protection, and respirator and cartridge types. (Note:  Respirators are not a barrier above the IDLH level or lower explosive limit for Acetone.

· Contractor and BNL (industrial hygiene) will agree on the proper PPE for using Acetone.
	Work Processes

· BNL evaluated the task using procedures for the Work Planning and Control for Experiments and Operations Subject Area, which identified the hazardous nature of the Acetone, hazards and control measures and rated this as a high hazard job.

· A job safety analysis has been developed by BNL with input from the Contractor.

· The JSA defined the job tasks, known and anticipated hazards, control measures to be used, and required approvals should there be a need to change the work plan, equipment, or chemicals used.

· Job requires approximately 1 pint of Acetone per hour of buffing.  Only a one-pint container will be allowed in the facility.  Additional supply (one day's work) will be kept in the flammable storage cabinet in rm. 102.
	Training/Knowledge/Skills

· Training and experience at the Contractor Foreman and painter level was verified prior to initiating the contract.  In addition to verification of experience with this type of application technique, the contractor was required to complete CVO, Hazcom and Basic Electrical Safety Courses at BNL.

· The Contractor Foreman and painters were trained on the specific procedure for this job and the associated JSA.

	Ventilation

· Auxiliary ventilation for the chemicals planned and approved for use will be provided by BNL.

· Contractor will be instructed in the proper use of the ventilation equipment.

· Ventilation equipment must be class 1, division 1 approved and be running during the entire Acetone cleaning operation.
	Work Procedures

· The Contractor is required to obtain BNL approval prior to starting the job.

· The procedure for the job has been approved by BNL.  All subsequent changes must be approved by BNL and the procedure must remain at the job site with the JSA attached.

· The Contractor Foreman is required to submit the Acetone MSDS to the Contractor's Safety Manager, and BNL, before using Acetone.

· The LEL for the acetone will be monitored by Facility Support Personnel during the operation, any excursion >10% of the LEL will shut down the operation
	Line Management Oversight

· BNL will implement an effective contractor work control process to cofirm the selection of qualified contractors and adequate job planning and hazard analysis.

· BNL Project Manager is responsible for properly implementing the necessary project oversight so that the tasks are performed within the established controls.



	Buffing Equipment

· The floor buffer to be used must be class 1, division 1 approved for use with flammable vapors. This must be verified by the Project Manager prior to buffing operations. 

· The buffer must also be protected by a GFCI
	
	


Example B (post accident analysis, illustrates how the Barrier Analysis would be used to evaluate an accident where barriers failed and/or were circumvented)

Barrier Analysis

System/Operation: _____________

Date: ________________________ Revision: __________________

Hazard: Increasing Acetone Vapor Concentration Above the OSHA PEL (1,000 ppm) that eventually exceeded the Lower Explosive Limit (25,000 ppm)

Target(s): Contractor Foreman, Painter A and Painter B
	Physical Barriers
	Administrative Barriers
	Management Barriers

	Personal Protective Equipment;

· BNL PPE specifications for chemicals planned and approved for use, was incomplete, i.e., it did not define specific gloves, body protection, and respirator and cartridge types.

· (Note:  Respirators are not a barrier above the IDLH level or lower explosive limit for Acetone.

· Contractor did not define proper PPE for using Acetone.
	Work Processes

· BNL's work planning was incomplete, which resulted in poor understanding of the tasks, hazards and control measures.

· A job safety analysis could have been developed if BNL and the Contractor had properly conducted work planning and a hazard analysis.  The JSA or project hazard analysis would have defined the job tasks, known and anticipated hazards, control measures to be used, and required approvals should there be a need to change the work plan, equipment, or chemicals used.
	Training/Knowledge/Skills

· Training and experience at the Contractor Foreman and painter level was not adequate to develop and implement appropriate controls for hazardous chemicals, including flammable liquids, and electrical equipment use.

	Ventilation

· BNL did not specify the need for auxiliary ventilation for the chemicals planned and approved for use.

· Contractor did not provide adequate auxiliary ventilation
	Hazard Identification

· OSHA standards require work area assessments to be conducted to identify physical and health hazards of chemicals.  The independent BNL and Contractor hazard analyses for the chemicals planned to be used were inadequate, poorly documented, and not sufficiently comprehensive for defining appropriate controls (e.g., substituting a less hazardous material, limiting the quantity of Acetone used, providing adequate ventilation, eliminating ignition sources, providing continuous explosive vapor monitoring, defining spill response procedures) during floor preparation and painting.

· The floor buffer did not have sufficient labeling to warn the painters of the hazard associate with using the buffer in the presence of flammable vapors.
	Line Management Oversight

· BNL did not implement an effective contractor work control process to confirm the selection of qualified contractors and adequate job planning and hazard analysis.

· BNL relied solely upon the BNL Project Manager to properly implement the necessary project oversight so that the tasks were performed within the established controls.

· The BNL Project Manager and Task Manager failed to identify all chemical hazards and develop specific control measures.

	
	Work Procedures
· The Contractor did not obtain BNL approval prior to using Acetone, as required by the contract.

· The Contractor Foreman did not submit he Acetone MSDS to the Contractor's Safety Manager, nor discuss the Acetone MSDS with him, before using Acetone.
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