Regulated by the EPA, CEMS, or continuous emission monitoring systems, are used to monitor exhaust stacks for oxygen, carbon monoxide, oxides of nitrogen, sulfur dioxide, carbon dioxide and particulate matter in industrial settings. EPA mandated CEMS are used to document compliance with air emission standards like the United States Environmental Protection Agency's federal emission programs under 40 CFR Part 60 and state or local air emission standards. As the name indicates, facilities use CEMS to continuously monitor, collect, record, and report the required emissions data.

Section 112 of the Clean Air Act addresses emissions of hazardous air pollutants. According to the EPA, CEMS is required to measure the concentration or emission rate of hazardous air or primary pollutants in stack gas. With the use of this emissions data from the analyzer and the data acquisition system, the status of the source can be continuously determined - whether or not the unit is in compliance with the regulations at any particular point in time.
Individual subsections of the EPA rules specify the reference methods that are used to validate the accuracy and precision of the CEMS. Data collected as a result of Quality Assurance (QA) and Quality Control (QC) measures required in this procedure are to be submitted to the EPA. CEMS is a means by which a representative sample of the exhaust emissions may be collected from the exhaust stream in the stack by use of a probe, an umbilical, and a sample conditioning system and measured by a specific analyzer for a specific gas.  A data acquisition system (DAS) is typically used to collect the sample, to collect the data from the analyzer and calculate emission rates, alarm unit operators of excesses or malfunctioning equipment, and store historical data from these continuous emissions monitoring systems. If the CEMS itself is out of calibration, it could give false readings and report the unit to be in compliance when it is not, and vice versa.

To meet compliance with regulations set forth by the EPA, a CEMS is evaluated at installation and at regular intervals thereafter using strict performance specifications. Methods that are to be used for evaluating the effectiveness of QC and QA procedures and the quality of data produced by any CEMS that is used for assessing compliance with the EPA emission standards on a continuous basis are outlined in Appendix F of Title 40 CFR 60. These evaluations provide a benchmark for future readings and allow operators to detect when emissions exceed government standards. 

To maintain compliance with emission requirements of the EPA, CEMS are set up to alert the operator when an excess emission occurs or is approaching. The system can detect the excess emission and generate an alarm, but it cannot provide an explanation as to the cause of the excess emission. Given this advantage among others, PEMS over CEMS, it is expected that PEMS will become the preferred monitoring method for low-emitters regulated by 40 CFR. CEMS will, however, continue to be the dominant technology for emission monitoring for sources burning solid fuels such as coal and municipal waste.
CEMS replacement with a SmartCEM PEMS by CMC Solutions will keep a source in compliance with the EPA and create better profitability by dropping expenses directly to the bottom line. 
