[Organization]
EXPOSURE CONTROL PLAN – CARBON MONOXIDE

PURPOSE OF EXPOSURE CONTROL PLAN
Internal combustion engines produce localized high-hazard quantities of carbon monoxide, particularly in confined spaces or areas where there is poor ventilation.   Once inside a human body, carbon monoxide binds to the blood and reduces the body’s ability to carry oxygen to the brain and muscles.  [Organization] has a duty to protect its workers from carbon monoxide exposure in the workplace.  
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Potential sources of CO include emissions from:

· Vehicles

· Portable generators 
· Gasoline-powered tools (for example, K-12 saws) 
· Natural gas space heaters

· Kilns, furnaces and boilers

· Welding

	CO levels emitted by construction equipment

	Equipment
	Concentration in parts per million (ppm)

	Propane floor polisher
	155

	Water pump
	200 to 400

	Air compressor
	320

	Chainsaw
	455

	Pressure washer
	450 to 575

	Chop Saw
	Up to 900


Effective controls will be implemented to control worker exposure to carbon monoxide.

RESPONSIBILITIES

The employer is responsible for
· Ensuring workers are not exposed to CO levels above the occupational exposure limits.  In British Columbia, the OEL’s for CO are an 8 hour time weighted average of 25 parts per million and a 15-minute short-term exposure limit of 100 parts per million. 

· Ensuring that the materials (e.g., tools, equipment, personal protective equipment) and other resources (i.e., worker training materials) required to fully implement and maintain this exposure control plan (ECP) are readily available where and when they are required.
· Providing a job-specific ECP for each project, which outlines in detail the work methods and practices that will be followed on each site. Considerations will include
· Availability and delivery of all required tools/equipment
· Scope and nature of work to be conducted
· Control methods to be used
· Coordination plan

· Conducting a periodic review of the effectiveness of the ECP. This would include a review of the available exposure-control technologies to ensure these are selected and used when practical. 
· Initiating sampling of worker exposure to carbon monoxide 

· Ensuring that all required tools, equipment, and personal protective equipment are readily available and used as required by the ECP.
· Ensuring supervisors and workers are educated and trained to an acceptable level of competency.  
· Maintaining records of training, fit-test results, crew talks, and inspections (equipment, PPE, work methods/practices).
· Coordinating the work with the prime contractor and other employers to ensure a safe work environment.
The supervisor (foreman and lead hand) is responsible for

· Obtaining a copy of the ECP from the employer, and making it available at the worksite

· Selecting, implementing, and documenting the appropriate site-specific control measures

· Providing adequate instruction to workers on the hazards of working with gas-powered engines which emit carbon monoxide, and on the precautions specified in the job-specific plan covering hazards at the location

· Ensuring that workers are using the appropriate personal protective equipment, if appropriate

· Directing the work in a manner that ensures the risk to workers is minimized and adequately controlled

· Communicating with the prime contractor and other sub-contractors to ensure a safe work environment

The worker is responsible for

· Knowing the hazards of carbon monoxide exposure
· Knowing the signs and symptoms of exposure to carbon monoxide in themselves and others

· Leaving the work area or ensuring co-workers leave the work area, if over exposure to carbon monoxide is evident
· Using the assigned protective equipment in an effective and safe manner

· Setting up the operation in accordance with the site-specific plan

· Following established work procedures as directed by the supervisor

· Reporting any unsafe conditions or acts to the supervisor

· Knowing how and when to report exposure incidents

CARBON MONOXIDE WARNING SIGNS AND SYMPTOMS
The effects of CO poisoning vary from worker to worker, but there are certain predictable responses that result from the lack of oxygen available to the body tissue as the level of CO increases.  The progression of signs and symptoms of CO poisoning depends on muscular activity, time of exposure and concentration of CO.
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· Headaches – particularly a frontal headache

· Dizziness

· Nausea/vomiting

· Fatigue

People who have been exposed to extremely high concentrations might:

· Faint/lose consciousness

· Have cherry red lips and/or fingertips

The following table describes the signs and symptoms that may occur at specific CO levels.   Tobacco smoking and pre-existing medical conditions can increase the risk of workers being exposed to unsafe levels of CO.

	CO Warning signs and symptoms

	Concentration in parts per million (ppm)*
	Observations and health effects

	1 to 3
	Normal.

	25
	Occupational exposure limit averaged over a period of up to 8 hours.

	30 to 60
	Exercise tolerance reduced.

	100
	15-minutes short-term exposure limit (STEL).

	60 to 150
	Frontal headache.  Shortness of breath on exertion.

	150 to 300
	Throbbing headache, dizziness, nausea, and impaired manual dexterity.

	300 to 650
	Severe headache; nausea and vomiting; and confusion and collapse.

	700 to 1000
	Coma and convulsions

	1200
	Immediately dangerous to life and health (IDLH).

	1000 to 2000
	Heart and lungs depressed.  Fatal if not treated.

	Above 2000
	Rapidly fatal


* 1 ppm = 1 part of gas per million parts of air by volume

HOW TO PREVENT EXPOSURE

· Use powered equipment in well-ventilated areas

· Avoid using generators and other gasoline, diesel or LP powered equipment indoors
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Provide additional ventilation in areas where powered equipment is in use
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· Use carbon monoxide monitoring equipment to assess the worker exposure to carbon monoxide.  Establish procedures for workers to follow if the gas detector alarms

PERSONAL PROTECTIVE EQUIPMENT
Do NOT use quarter or half-face piece respirators fitted with chemical cartridges.  If there is prolonged exposure to CO or a high concentration of CO, workers must wear one of the following two types of breathing protection:

· Positive-pressure, self-contained breathing apparatus (SCBA)

· Positive-pressure, supplied-air respirator (PAPR or SAR)

All workers must understand the proper use and limitations of the respirator equipment available to them.

FIRST AID AND RESCUE

In the event of a poisoning, follow these guidelines:

· Summon the first aid attendant for your worksite

· If a worker must be rescued from an area with high CO levels, rescue workers must be wearing SCBA or SAR.  Only qualified persons should perform rescue.

· If available, give 100% oxygen through a tight-fitting mask.  Continue oxygen therapy for at least two hours.

· If the worker is having trouble breathing or is not breathing, start assisted ventilation using a pocket mask.  Add oxygen to the mask, if available.  If the worker has no pulse, begin CPR.

· Get the worker to a hospital while continuing first aid treatment.

Workers who are accidentally exposed to CO usually recover fully, if the exposure has not caused unconsciousness.
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