A continuous emission monitoring system, CEMS, is a system used for analyzing the concentration or emission rate of a gas or particulate matter. The assessment of whether the process is in compliance or if emissions are in excess quantities is made using pollutant analyzer measurements and a conversion equation, graph, or computer program to produce results in units of the emission limitation or standard that applies.

Industrial facilities use a continuous emission monitoring system, CEMS, to collect, record, and report emissions data required by the United States Code of Federal Regulations (CFR) standards and regulations under the supervision of the United States Environmental Protection. Title 40 of the CFR addresses emissions of industrial sources and requires CEMS for monitoring oxygen, carbon monoxide, sulfur dioxide, and nitrous oxides under Part 60 for example. Historically a continuous emission monitoring system, CEMS has been used as a tool to monitor and provide information for regulatory compliance under 40 CFR Part 60. Today both CEMS and PEMS are used as a means to document compliance with air emission standards.  

The EPA rules are broken into parts (Part 60 and Part 75) that specify the reference methods and quality assurance standards that are used to confirm the accuracy and precision of the continuous emission monitoring system. A CEMS is evaluated upon installation using performance specifications to establish initial certification as specified in Appendix B. Quality assurance guidelines and methods specified in Appendix F of Title 40 CFR 60 are used to gauge the effectiveness of procedures for quality control of the compliance data. The quality of the data produced by the continuous emission monitoring system, CEMS or predictive emissions monitoring system, PEMS are similarly subject to the methodology in Appendix F. 

An excess emission can be detected by the continuous emission monitoring system, CEMS, and it can generate an alarm, but a CEMS cannot provide an explanation as to why the excess emission occurred. A predictive emissions monitoring system can anticipate a pending excess emission event.  In the event of an improperly functioning CEMS, an instrument technician is notified by the alarm to address the problem. The system may be calibrated or other adjustments may be required.  A predictive emission monitoring system, PEMS, like the CEMS alerts the operator of excess emissions with an alarm, but this typically is not due to performance or calibration issues.  At the same time, a PEMS can also identify the critical parameters that are not within the normal operating range. A CEMS is not capable of providing this data.

Upon detecting excess emissions, the PEMS immediately reports the difference between the current values and the value that was recorded when the unit was in compliance, typically just after installation during initial performance testing. The differences between these historical process values and the current operating state can also simultaneously provide suggestions for actions useful in correcting the discrepancy. Again, a CEMS falls short in this capacity. 

PEMS are becoming the preferred monitoring method for low-emitters regulated by 40 CFR, given these advantages, and others, of PEMS over a continuous emission monitoring system. CEMS will, however, continue to be the predominant technology for monitoring compliance of processes of emission sources that are not readily modeled with PEMS such as coal fired boilers and municipal waste incinerators. 
