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Welcome! 
 

About this Course 
 

Course Description 
This three and a half-day classroom Continuous Monitoring Systems (CMS) Course provides you with a 
basic understanding of CMS. It provides an overview of how to perform regulatory reviews and 
includes key concepts and information on CMS, including types, regulations, analytical techniques, 
systems design and components, performance specifications, quality assurance (QA) requirements, 
commonly used technologies, audits/inspections, and enforcement procedures. In addition to the 
instructor presentation and lecture, you will have opportunities to apply your knowledge through 
practical exercises, facilitated discussions, and knowledge check games.  
 
 

Course Goal(s) 
The CMS course has been designed as a three and a half-day classroom immersion into: 

• Key concepts pertaining to CMS 
• Terminology and techniques that are common in the field 
• Performance specifications and QA procedures 
• How to use the performance specifications and where to locate requirements 
• Different types of audits and enforcement procedures 

 

Course Organization 
There are four modules in this course and an introductory module: 

• Course Introduction 
• Module 1: Introduction to Continuous Monitoring Systems (CMS) 
• Module 2: Overview of CMS and CMS Design and Components 
• Module 3: Performance Specifications, Quality Assurance, and Commonly Used Technologies 
• Module 4: Audits/Inspection and Enforcement  
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Target Audience 
This course is intended for a fairly broad audience and could include participants with non-technical 
backgrounds (e.g., a basic degree in science) as well as technical backgrounds (e.g., a chemical 
engineering degree). No prior knowledge of CMS is presumed. This course is intended primarily for 
new hires or any participants who need an understanding of CMS in their job responsibilities.  
 
Staff who could benefit from the course include, but are not limited to the following: 

• Staff who are inspection and/or enforcement personnel 
• Staff who observe stack test and CMS certifications 
• Staff who are reviewing audit reports 
• Staff who work on permits 

 

Prerequisites 
There are no prerequisites for this course.  
 

Evaluation 
The following types of evaluation will be conducted: 

• Level 1 evaluation (reaction): accomplished through the use of the standard EPA end-of-
course evaluation 

• Level 2 evaluation (learning): accomplished through the completion of a course exam and 
optional activities conducted throughout the course 
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Course Agenda 
 

Scheduled Time Module Duration 
Day 1: Tuesday   
8:00 am – 9:00 am Course Introduction  60 minutes 
9:00 am – 10:00 am Module 1: Introduction to Continuous 

Monitoring Systems (CMS) 
60 minutes 

10:00 am – 10:30 am Break 30 minutes 
10:30 am – 12:00 pm Continue Module 1: Introduction to 

Continuous Monitoring Systems (CMS) 
90 minutes 

12:00 pm – 1:00 pm Lunch 60 minutes 
1:00 pm – 1:30 pm  Wrap-up Module 1: Overview of the Course 30 minutes 
1:30 pm – 2:00 pm Module 2: Overview of CMS and CMS Design 

and Components 
30 minutes 

2:00 pm – 2:30 pm  Break  30 minutes 
2:30 pm – 4:30 pm Continue Module 2: Overview of CMS and 

CMS Design and Components 
120 minutes 

 Total: 510 minutes (8.5 hours) 
Day 2: Wednesday   

8:00 am – 9:30 am Wrap-up Module 2: Overview of CMS and 
CMS Design and Components 

90 minutes 

9:30 am – 10:00 am Break 30 minutes 
10:00 am – 12:00 pm Begin Module 3: Performance Specifications, 

Quality Assurance, and Commonly Used 
Technologies 

120 minutes 

12:00 pm – 1:00 pm Lunch 60 minutes 
1:00 pm – 2:00 pm  Continue Module 3: Performance 

Specifications, Quality Assurance, and 
Commonly Used Technologies 

60 minutes 

2:00 pm – 2:30 pm Break 30 minutes 
2:30 pm – 4:30 pm Continue Module 3: Performance 

Specifications, Quality Assurance, and 
Commonly Used Technologies 

120 minutes 

 Total: 510 minutes (8.5 hours) 
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Scheduled Time Module Duration 
Day 3: Thursday   
8:00 am – 9:30 am Continue Module 3: Performance 

Specifications, Quality Assurance, and 
Commonly Used Technologies 

90 minutes 

9:30 am – 10:00 am Break 30 minutes 
10:00 am – 12:00 pm Continue Module 3: Performance 

Specifications, Quality Assurance, and 
Commonly Used Technologies 

120 minutes 

12:00 pm – 1:00 pm  Lunch 60 minutes 
1:00 pm - 2:00 pm  Continue Module 3: Performance 

Specifications, Quality Assurance, and 
Commonly Used Technologies 

60 minutes 

2:00 pm – 2:30 pm  Break 30 minutes 
2:30 pm – 4:30 pm  Wrap-up Module 3: Performance 

Specifications, Quality Assurance, and 
Commonly Used Technologies 

120 minutes 

 Total: 510 minutes (8.5 hours) 
Day 4: Friday   
8:00 am – 9:30 am Begin Module 4: Audits/Inspections 

and Enforcement 
90 minutes 

9:30 am – 10:00 am Break 30 minutes 
10:00 am – 12:00 pm Continue Module 4: Audits/Inspections 

and Enforcement 
120 minutes 

12:00 pm – 1:00 pm  Lunch 60 minutes 
1:00 pm – 1:45 pm Wrap-up Module 4: Audits/Inspections 

and Enforcement 
45 minutes 

1:45 pm – 2:30 pm Post-Training Assessment (optional) 
and Course Evaluation 

45 minutes 

 Total: 390 minutes (6.5 hours) 
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About the Participant Guide 
 

PowerPoint Slides  
This participant guide contains a copy of the PowerPoint presentation slides that the instructor(s) will 
use to teach this course. This includes PowerPoint slides for the course introduction and for modules 
1-4. This participant guide is yours to keep, so feel free to take class notes on the lines provided 
below each slide.  
 
Appendices 
There are three appendices in this guide:  
 

• Appendix A: Master Glossary – The glossary encompasses a complete list of terms and 
definitions for all of modules in this course. 

• Appendix B: Master Resources – A list of resources, including helpful website links, are 
provided per module.  

• Appendix C: Pre and Post Self-Assessment – Your instructor may direct you to complete a 
self-assessment prior to and after the course. These self-assessments will help you to establish 
a baseline of what you may already know about the information contained in this course. 
Then, a post self-assessment will allow you to compare how your knowledge and skills have 
changed as a result of completing the course. 
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Course Introduction  
 
 
Course Introduction Description:  
 
The course introduction serves as an overview of the CMS course. This overview includes the course 
goal, as well as an outline of the modules covered in the course. The course introduction also gives 
you a chance to meet the instructors, as well as the other participants taking the course. Instructors 
also use this time to cover administrative aspects of the course including a review of the course 
materials and course agenda.  
 
 
 
Estimated Time: 60 minutes 
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Module 1: Introduction to CMS 
 
Module 1 Description: 
  
In Module 1, you will gain a basic understanding of continuous monitoring systems (CMS), including 
learning about the four different types of CMS. You will learn the reasons why CMS are important, as 
well as their many uses. Additionally, you will learn about the inclusion of CMS into Federal 
regulations. This module will introduce performance specifications and quality assurance as it relates 
to continuous emission monitoring systems (CEMS) and the use of CEMS data for enforcement. 
 
 
Module 1 Objectives: 
 

• Recognize the different types and uses of CMS 
• Identify the regulations that contain CMS requirements 
• Recognize, in general, what performance specifications are and how they are used 
• Recall enforcement aspects of CMS 

 
 
Estimated Time: 180 minutes (3 hours) 
 

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
16 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
17 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
18 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
19 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
20 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
21 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
22 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
23 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
24 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
25 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
26 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
27 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
28 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
29 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
30 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
31 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
32 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
33 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
34 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
35 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
36 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
37 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
38 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
39 

 

 

 

   

   

   

  

 

 

   

   

   

  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
40 

 

 

 

   

   

   

 
  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
41 

 
 
 

 

 

 

MODULE 2: OVERVIEW OF 
CMS AND CMS DESIGN AND 
COMPONENTS 
 
 
 
 
 
 
  



CONTINUOUS MONITORING SYSTEMS COURSE       PARTICIPANT GUIDE 

 
42 

Module 2: Overview of CMS and CMS 
Design and Components 
 
Module 2 Description: 
  
In Module 2, you will be provided an overview of continuous monitoring systems (CMS) and their 
components and design. You will learn about opacity and how continuous opacity monitoring 
systems (COMS) are used. In addition, you will learn about CMS pollutant parameters, extractive and 
in-situ systems, and CEMS location and siting considerations. This module will also describe how 
continuous emission rate monitoring systems (CERMS) function. 
 
Module 2 Objectives: 
 

• Define opacity and describe how COMS are used 
• Recognize the pollutant parameters measured by CMS 
• Distinguish between extractive and in-situ systems 
• Describe how CERMS function 
• Give examples of CEMS location and siting considerations 

 
 
Estimated Time: 240 minutes (4 hours) 
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Module 3: Performance Specifications, 
Quality Assurance, and Commonly 
Used Technologies 
 
Module 3 Description: 
  
In Module 3, participants will be provided an overview of performance specifications (PS) used for 
evaluating the acceptability of continuous monitoring systems (CMS) at the time of, or soon after, 
installation and wherever specified in the regulation. They will also learn about the associated quality 
assurance (QA) procedures, detailed information about each PS, and commonly used technologies.  
 
 
Module 3 Objectives: 
 

• Define key terms, such as calibration drift (CD), relative accuracy (RA), span value, etc. 
• Compare performance specification (PS) and quality assurance (QA) procedures by pollutant, 

where relevant 
• List relevant QA procedures by PS 
• Provide examples of technologies that can be used for each PS 
• Recognize why predictive emission monitoring systems (PEMS) PS are different from others 

 
 
Estimated Time: 690 minutes (11.5 hours) 
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Module 4: Audits/Inspections and 
Enforcement 
 
Module 4 Description: 
  
In Module 4, you will be provided an overview of audits and inspections used for CMS. You will learn 
about the types of audits and what is involved in an inspection. In addition, you will learn about 
preventative maintenance and failure, as well as enforcement.  
 
 
Module 4 Objectives: 
 

• Distinguish the difference between performance audits and systems/field audits  
• Explain the utility of performance audits and systems/field audits 
• Describe the inspector’s role during an audit 
• Describe the procedures necessary to use CMS data in determining compliance 
• Assess daily, weekly, monthly, quarterly, and annual required preventative maintenance and 

QA requirements 
• Distinguish between CMS as compliance method and CMS data as credible evidence 

 
 
Estimated Time: 255 minutes (4 hours, 15 minutes) 
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