CARBON MONOXIDE TESTING:
TEST PROTOCOL 

by Jim Davis
There's much more to CO testing than meets the eye. This second of a series provides a step-by-step protocol to ensure testing is done properly.
What do you do first when testing for carbon monoxide (CO)? Where do you test, what do you test, how long do you test, and just what are acceptable CO levels? It's these types of questions and the need to answer them COrrectly that make an organized testing method imperative.

To date, there are dozens of protocols throughout the country &emdash; a fact that often leads to more confusion. My protocol deals with normal or routine, non-suspect CO inspections. It doesn't address how emergency personnel should respond to phone calls, or how utilities need to address procedures for testing. This protocol is designed to protect the health and life of occupants.

There are four steps to my process of CO testing: 1. Prior to arrival, 2. Upon arrival, 3. Initial space testing, and 4. Equipment testing.

Prior To Arrival:
· Advise homeowner or occupants that the building must be closed during testing. All windows and doors will be closed, and the heating equipment will be tested, along with other appliances. 

· Normal operation of furnace or air-COnditioning is acceptable until testing begins. 

· I recommend the use of digital CO analyzers as the testing equipment of choice. These devices should be calibrated, or "zeroed," 24 hours prior to use. Most analyzers need this done every 2-3 weeks. 

Note: analyzers riding in vehicles absorb fumes in transit and require waiting on the job before they can be properly zeroed. Cold temperatures and weak batteries cause analyzers to drift, but once warmed or batteries replaced, they should return to zero.

Upon Arrival:
· Make an external overview that includes outside temperature, wind COnditions, location and heights of chimneys, attached garages, adjacent driveways, nearby structures and trees. These can all effect equipment operation, CO testing, and the subsequent results. 

· If there's an attached garage, always ask the occupants if a vehicle has been pulled in or out in the last few hours. Carbon monoxide can infiltrate a building for hours after a vehicle was used. 

Initial Testing:
What level of carbon monoxide is acceptable? How should you react to unacceptable levels?

Here are some rules of thumb to go by. If CO readings are:

· 1 to 9 ppm &emdash; These can be considered normal, and further testing can continue without immediate concern.

· 10 to 35 ppm - These readings are marginal, but are considered normal when unvented appliances are used. It's okay to continue to test, but building occupants should be questioned about symptoms. If small children, elderly adults, or anyone with a health condition is present, they should be advised, and told to seek a cleaner environment until testing is concluded. 

It's important to note that the standards for CO alarms allow people to be exposed to these levels indefinitely. Turning off all the HVAC equipment at this time only makes it more difficult to locate the actual source, as would opening all the windows. The actual time spent in locating the source shouldn't expose hvac service technicians to unhealthy levels.

· 35 to 99 ppm &emdash; These readings are excessive, but not initially life threatening. Occupants should be asked to leave the building, and asked about any symptoms, or respiratory conditions they might have. At this point windows and doors should be opened and equipment turned off to reduce the CO levels. Once again the standard for CO alarms does not require them to activate at this level. 

Each piece of HVAC equipment needs to be tested individually to determine whether it's the CO source. Unvented appliances should always be tested last. If an appliance is found to be the source, it shouldn't be operated until serviced and tested by a qualified service technician.

· More than 100 ppm &emdash; This is a dangerous situation! Entry into the building should be avoided. All occupants should be immediately evacuated. Only doors or windows that can be opened without entering should be opened. Call the local utility to turn off any appliances. People need to be checked for symptoms immediately. Medical attention may be required. 

Once the area has returned to safe levels, entry is allowed to test all equipment and locate the source. It's important to monitor the space you're working in the entire time testing is taking place. If equipment is determined to be the source of the CO leak, it must be repaired before being operated. Personal safety must always be addressed when testing.

Any time spillage from vented equipment is detected or suspected, that equipment shouldn't be operated until repaired.

Equipment Testing
· All areas around equipment or in the mechanical room must be tested before proceeding with equipment testing. Carbon monoxide levels can be greater near the equipment than in other parts of the building. 

· Equipment room doors and windows must be closed prior to testing, if that's their normal position. Equipment in small closets can't be properly tested with doors opened. Other doors and windows in the building must also be closed, even if not near the equipment, if that's their normal position. 

Equipment Area or Mechanical Room Testing
Testing the equipment area or the mechanical room requires the same safety COncerns as does the initial testing. In that light, as you test the area, if you get CO readings of:

· 0 to 9 ppm &emdash; It's okay to test equipment with minimal concern.

· 10 to 35 ppm &emdash; It's okay to continue testing equipment, but monitor the area during testing. Proper testing should find potential problems without undo exposure or any harm. Remember it's considered normal to some for the occupants of a building to breathe these levels all the time.

· 35 to 99 ppm &emdash; All appliances should be turned off and the windows and doors opened to reduce CO levels. Once levels are reduced, appliances should be tested one at a time until the leakage source is determined. Any piece of equipment or appliance that's determined to be a source of CO leakage must be turned off until repaired. Space must be monitored during testing to maintain safe conditions.

· More than 100 ppm &emdash; Don't test any further and evacuate the area immediately. Don't attempt to open windows and doors other than those needed to exit. Call the local utility to turn off appliances. Only when levels in the space are reduced should testing continue, then you should test one appliance at a time while monitoring the space continuously. 

Please note that vented appliances must always be checked first. Unvented appliances should only be operated and tested while attended.

Using this general methodology will help you to obtain correct CO readings and will enable you to better pinpoint the actual cause of the leakage. In future articles, I'll cover the step-by-step procedures for testing vented furnaces.
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