Release: 1.0

Effective: 10/02/2002

Derby Fire Department

Standard Operating Procedure Number 09

Carbon Monoxide Emergencies

1. Purpose

1.1. The purpose of this procedure is to protect firefighters and the general public from the hazard of carbon monoxide (CO) poisoning, while providing effective guidelines to help mitigate a true CO emergency.  This procedure is also intended to comply with exposure guidelines and limits as promulgated by the Occupational Safety and Health Administration (OSHA).

2. General

2.1. Carbon monoxide is an odorless, tasteless, colorless gas that is toxic when inhaled.  It is a by-product of any fuel burning process, but is usually produced in dangerous amounts due to incomplete combustion.  Defective or improperly vented appliances and heating equipment, such as furnaces, gas stoves, hot water heaters, fireplaces, etc, as well as automobiles left running in garages, can produce carbon monoxide at toxic levels, particularly in a “tight”, energy-efficient building.

2.2. When breathed, CO inhibits the blood’s capacity to transport oxygen to the tissues by readily attaching to hemoglobin (the oxygen carrying mechanism in red blood cells).  Hemoglobin readily accepts carbon monoxide, (up to 200 times as readily as oxygen) forming a toxic compound known as carboxyhemoglobin (COHb).

2.3. Low levels of CO poisoning (COHb of 10%) result in symptoms commonly mistaken for common cold and flu symptoms, such as headache, nausea, fatigue and dizzy spells.  With higher levels of poisoning (COHb of 30%) the symptoms become more severe, including mental confusion, severe headaches, and fainting on mild exertion.  High levels (COHb of 50% or more) can cause unconsciousness and death.  Children and the elderly, as well as individuals with a history of cardio-pulmonary problems are at increased risk.


2.4. The Occupational Safety and Health Administration (OSHA) has established a permissible exposure level (PEL) for carbon monoxide at 35 parts per million (ppm) over an 8 hour time-weighted average (TWA), with a ceiling of 200 ppm.  Temporary excursions are allowed above the PEL, provided the overall 8-hour TWA and ceiling are NEVER exceeded. 

2.5. The American Industrial Hygiene Association (AIHA) has established an Emergency Response Planning Guideline (ERPG-1) of 200 ppm, representing the maximum airborne concentration which it is believed nearly all individuals could be exposed for up to one hour without experiencing more than mild, transient adverse health effects.

3. Nature of Complaint and Response

3.1. Response to carbon monoxide alarms will depend upon information received in the initial dispatch message, or from updates received from other agencies that may already be on-scene.

3.2. Upon receipt of a 911 call, Derby Fire Comm will automatically initiate a CO response (as per protocol) when any of the following conditions are reported:

· A carbon monoxide alarm is sounding.

· Individual(s) are exhibiting/reporting symptoms of CO toxicity.

· On-scene EMS personnel are requesting FD response.

3.3. CO response will be according to the run card in the computer aided dispatch (CAD) system.  Additionally, 4KILO10 will be dispatched if any occupants are showing signs or experiencing symptoms of CO poisoning. Assignments in the CAD will be maintained to insure that at least two pieces of apparatus will be dispatched with operational CO meters.

4. Size-up

4.1. The first arriving officer (or apparatus driver in the absence of an officer) shall establish scene control and conduct an initial size-up per incident command protocol.  Verification will first be made to determine that the alarm is coming from a CO detector.  If the alarm is actually coming from a smoke detector mistaken for a CO detector, than IC will immediately call for a Box Alarm assignment.

4.2. If the alarm is coming from a carbon monoxide detector: 

· Determine if any persons at the scene are exhibiting ANY symptoms of carbon monoxide poisoning; if so, immediately evacuate and ventilate the premises and request EMS (if not already dispatched).

· Radio the initial size-up and then initiate the investigation procedure. 

4.3. Gather information from the homeowner/occupant(s) about what they were doing and what if any combustion appliances were being used, as well as other pertinent information such as:  

· How long has the detector been alarming?

· Has the dwelling been ventilated, and if so, how long? 

· Was a car running in an attached garage?

· What is the location(s) of the detector(s)?

5. Investigation and Assessment

5.1. General

5.1.1. Only Certified Interior Structural Firefighters, as per department policy, will be authorized to enter any structure or to operate CO testing/monitoring equipment.  Firefighters must be wearing full turn-out gear, an activated TPASS, and SCBA (ready for immediate donning if need is indicated).  Firefighters will enter in a crew of at least two, fully protected, according to standard accountability and ICS guidelines.

5.2. Procedure

5.2.1. Zero the meter in fresh air (determine zero baseline) and comply with all start up procedures as recommended by the manufacturer of the metering equipment.

5.2.2. Take initial readings just inside the entrance to the building before initiating a survey of the entire premises.  All personnel will immediately don SCBA while in the restricted area if initial or any subsequent reading exceeds 50 ppm of CO.  Sampling strategy should take into account the fact that CO is lighter than air (vapor density = 0.97).

5.2.3. If no one has exhibited symptoms of carbon monoxide poisoning, it will not be necessary to evacuate or ventilate the premises unless a level of over 9 ppm (over the zero baseline) is detected by the CO metering device.

5.2.4. The incident commander will request that the Gas Company respond to the scene if gas fueled heating equipment or appliances are present, if the fuel source is either propane or fuel oil the IC will recommend that the tenant/ homeowner contact their service company to come out and inspect/ service the equipment, and:

· a CO level of over 9 ppm (over the zero baseline) is detected by the metering device, or

· someone is showing signs of being ill due to carbon monoxide, or

· the Incident Commander feels a response by the Gas Company is indicated.

5.2.5. If any appliances fuel supply has to be shut off, the IC shall inform the tenant/homeowner that he/she must sign the ########## form, and that they should have their service company inspect/service the equipment before it is turned back on.

5.3. Readings of 9 ppm or less: 

· Inform the owner/occupant(s) that the Department's CO detection equipment DID NOT detect a dangerous level of CO at this time.

· Recommend the owner/occupant(s) check their CO detector per the manufacturer's recommendations. 

· Attempt to reset the detector. 

· Inform the owner/occupant(s) that if the detector activates again to call 9-1-1. 

5.4. Readings of more than 9 ppm but less than 100 ppm: 

· Any reading above 9 ppm shall be considered an above-normal reading. 

· Inform the owner/occupant(s) that the Department's CO detection equipment DID detect a potentially dangerous level of CO. 

· Recommend that all persons leave the premises and begin ventilation. 

5.5. Readings of 100 ppm or greater: 

· Any reading of 100 ppm or greater shall be considered a potentially lethal reading.  
· Inform the owner/occupant(s) that the Department's CO detection equipment DID detect a potentially lethal level of CO.  
· Order all persons to leave the premises and begin ventilation.
· The I.C. and only the I.C. may call for other resources if he/she deems it necessary.
6. Remediation

6.1. Once the problem has been identified and repaired, and the indoor concentration of CO (all building areas) has been reduced to a safe level, then the premises may be occupied at the discretion of the owner/occupant(s).

6.2. An attempt shall be made to reset the detector and the owner will be informed to call 911 if the detector activates again.

6.3. The owner/occupant(s) shall be informed of the action that has taken place and that the Gas Company (if called) had been requested to respond by the Fire Department.

Under no circumstance will any member of the fire department attempt to adjust or repair suspect appliances and/or heating equipment.

7. Documentation

7.1. Fire personnel shall obtain owner/occupant(s) information for incident reporting purposes.  This should include the brand name and model number of the carbon monoxide detection device(s).  The narrative of the fire report should detail the fire department's actions at the scene.  Note which utility company was contacted and what information was provided to the inhabitants prior to the fire department leaving the scene.

8. Inspection/Maintenance of CO Metering Devices

8.1. Every department owned metering device will be tested monthly and calibrated according to the manufacturer's recommendation.  The monthly inspection and calibration report form (see appendix) will be submitted to the Fire Commissioner within the calendar month of the scheduled activity.

8.2. The Fire Commissioner and/or Fire Chief will be notified immediately when a CO meter does not pass testing procedures and/or has been taken out of service.  Derby Fire Comm will be notified as necessary to temporarily substitute respective apparatus on all CO assignments until proper repairs are made and the metering device has been returned to service.
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