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Background 
 
Carbon Monoxide (CO) is a colorless, odorless gas which is poisonous to humans. It can be a byproduct of 
any combustion process from any fuel containing carbon, including natural gas, propane, kerosene, fuel oil, 
gasoline, and diesel fuel. Incomplete combustion of a fuel results in CO as a byproduct. The more 
incomplete the combustion process is, the more CO will be produced. Along with CO, incomplete 
combustion generally produces smoky, smelly, or sooty byproducts. While “dirty” combustion is a sure sign 
that CO is being produced, seemingly clean combustion can also produce enough CO to become dangerous. 
 
Health Effects and Exposure Limits 
A small amount of CO is always present in both indoor and outdoor air. The Environmental Protection 
Agency (EPA) Ambient Air Quality Standards limit outdoor CO concentrations to 9 ppm averaged over an 8 
hour period. CO is generally not considered to have adverse health effects in concentrations below 9 ppm. 
The same EPA standard limits outdoor CO concentrations to 35 ppm averaged over a 1 hour period. 
 
Exposure limits to CO in indoor environments have been established by the Occupational Safety and Health 
Administration (OSHA), the National Institute for Occupational Safety and Health (NIOSH), and the 
American Conference of Governmental Industrial Hygienists (ACGIH). OSHA’s published exposure limit is 50 
ppm averaged over an 8 hour period. NIOSH has established a recommended exposure limit of 35 ppm 
averaged over an 8 hour period. The ACGIH has set a limit of 25 ppm for continuous exposure over an 8 
hour period and a 40 hour work week. 
 
Sources 
Typical combustion equipment which can become sources of CO are furnaces, boilers, generators, gas-fired 
water heaters, gas-fired ovens, ranges, lab burners, and other kitchen or laboratory equipment, trucks, 
automobiles, and forklifts, and small engine equipment such as weed eaters, leaf blowers, and pressure 
washers.  
 
Detection 
Because CO is colorless, odorless, and tasteless, it cannot be detected by humans directly. As it is often 
accompanied by other products of combustion such as smoke, soot, or “exhaust smells”, these are often 
used as indicators of CO’s presence, but should not be considered reliable or sufficient for maintaining safe 
conditions. For these reasons, quality CO detectors or sensors are required for reliable CO detection.  
 
Recommendations 
 
It is recommended to install CO detectors per the requirements of North Carolina State Building Code and 
North Carolina Fire Prevention Code (2018) Section 915. Per NC codes, CO detectors are required in: 
 

• Classrooms which contain a fuel-burning appliance.  



General CO Detection Guidelines  February 5, 2020 p. 2 
Durham Public Schools 
 

• Classrooms which have communicating openings between the classroom and a fuel-
burning appliance. 

o  If the room containing the fuel-burning appliance has a ceiling-mounted CO 
detector, the classroom does not need a CO detector.  

• Classrooms which have communicating openings between the classroom and intermediate 
spaces which communicate with a fuel-burning appliance. 

o  If the intermediate space has approved CO detection between the fuel-burning 
appliance and the classroom, the classroom does not need a CO detector. 

•  Classrooms served by a forced-air furnace. 
o  It is permissible for only the first room served by each main duct to have a CO 

detector, contingent on the alarm transmission requirement below. 
 
Per NC code, all CO detectors are required to automatically transmit alarms to an onsite location that is 
staffed by school personnel. Furthermore, the CO alarm devices need to be listed to UL 2034, hardwired to 
the building power supply and without a disconnect switch, which rules out plug-in type devices. Battery 
back-up is also needed. Combination smoke/CO detectors listed to UL 2075 and UL 268 are also acceptable 
to the code and allow utilization of the fire alarm system to transmit the status to a constantly attended 
location.  
 
Guidelines 
 
The 2018 NC code requirements apply to all new schools that are built after the effective date of the code.  
Most of the DPS schools were built prior to the date and are not required to comply with the 2018 code 
requirements.  Updating the school systems to comply will take time and resources.  DPS wished to take 
some immediate temporary actions, in the form of placing pluggable CO detector/alarms in selected 
spaces.  Until the school buildings have been designed and outfitted with CO sensors that meet the current 
building code requirements, the following locations could be of benefit to the building occupants: 
 

1. At ceilings of rooms with fuel-burning appliances or fireplaces including but not limited to the 
following: 

 
• Boiler and furnace rooms 
• Rooms with fossil fuel fired domestic hot water heaters. 
• Labs with burners. 
• Kitchens with gas appliances. 
• Home Economics classrooms with gas fired appliances. 

 
We realize that currently DPS wishes to use plug in type sensors/alarms.   However, for these types 
of spaces, we recommend that the sensors have the capability of generating an output that can be 
wired to, and monitored, in the administrative office of the school.  Data demonstrating the type of 
sensor that can be used for this purpose is given at: 
https://www.homedepot.com/p/Gentex-Hardwired-Interconnected-CO-Alarm-with-Dualink-
and-Relay-Contacts-CO1209F/202934253 
 

2. Any classroom, assembly space, sleeping unit, children’s resting area, or nurse’s office adjacent to a 
space with fuel-burning appliances or served by a forced air furnace. Adjacent in this context means 
separated by a single wall/ceiling/floor from a source of combustion by-products. 


