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Notice 

This is not an official policy and standards document. The opinions and selections are 

those of the author and not necessarily those of the Environmental Protection Agency. 

Every attempt has been made to represent the present state of the art as well as subject 

areas still under evaluation. Any mention of products or organizations does not constitute 

endorsement by the United States Environmental Protection Agency (USEPA). 
 

Usage of This Manual 

The Central States Air Resource Agencies Association (CenSARA) is one of several 

multi­ jurisdictional organizations (MJOs) operating for the U.S. Environmental 

Protection Agency (USEPA), through the Air Pollution Training Institute (APTI), to 

update more of the frequently used APTI courses. The primary objectives of the MJOs are 

to: 

 

• Promote the exchange of information between the States; 

• Serve as a forum to discuss regional air quality issues of common concern; 

• Share resources for the common benefit of the member states; and 

• Provide training services to their member air pollution control agencies. 

 

APTI provides courses on air pollution control technology, ambient air and source 

monitoring, and air quality management. Historically, APTI designed courses that meet 

the job training needs of governmental agency personnel and others in the field of air 

pollution. This requires a thorough examination of both the materials for instruction and 

the characteristics of the student audience. Based on studies conducted by APTI of those 

who have participated in the various training courses, courses were developed and revised 

to provide training that enables every student to achieve specific course objectives. A 

basic goal of APTI was to provide training that will enable a student to do specific  jobs in 

his or her home environmental agency. However, recently APTI has taken a new 

direction and has given money to the various MJOs, of which CenSARA is one, to update 

needed training course for their member states. 

 

CenSARA meets these training needs of its member states by identifying, designing, 

developing and delivering needed, cost-effective, responsive, and focused educational 

opportunities for state and local air agency staff. Agenda and course materials are 

obtained from a variety of sources including EPA, colleges and universities, regional 

training consortia, and individual instructors. Yet, due to changes in environmental 

regulations, the implementation of new policies, and the advancement of technologies, 

agendas and course materials become out-of-date. When this happens, staffs' ability to 

enhance skills, knowledge and abilities are constrained, limiting their ability to excel in the 

dynamic field of air pollution control. So by providing up-to-date, high quality 

educational opportunities for staff, their chances to greatly enhance their skills, 

knowledge and abilities is significantly improved. 
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Consequently, CenSARA announced a Request for Proposals (RFP) to the environmental 

training community to solicit technical proposals and cost bids to review current 

compliance test and observation programs within the USEPA and to update as necessary 

the content title, agenda topics, course length, instructor and student manuals, lectures 

involving presentation slides, classroom and homework exercises, and other handouts and 

materials for EPA's APTI Course #450/#468 entitled:  "Monitoring Compliance Test and 

Source Test Observation. " In response to CenSARA's RFP, EnviroTech Solutions, 

William T. "Jerry" Winberry, 1502 Laughridge Drive, Cary, North Carolina 27511, 

jwinberrv@mindspring.com , 919-467-2785, was awarded the contract to update EPA's 

APTI Course #450/#468. Mr. Winberry is the author of this Student Workbook (SW) and 

every attempt has been made to represent the most recent advances in sampling and 

analytical methodology 

 

Disclaimer 

This material has been developed and assembled to provide training associated with EPA's 

APTI Course #450/#468 entitled: "Monitoring Compliance Test and Source Test 

Observation. " It is not intended to be used for regulatory purposes, or to be a substitute 

for, nor interpreted as official Agency policy. Every attempt was made to reflect the 

technical state of art and regulatory information as of the date of this publication. This is 

not an official policy and standards document. The opinions and selections are those of the 

author and not necessarily those of the EPA. Any mention of produces or organizations 

does not constitute endorsement by the EPA. 

mailto:jwinberrv@mindspring.com
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Student Workbook (SW) 

The Central States Air Resource Agencies Association (CenSARA) is one of several 

multi­ jurisdictional organizations (MJOs) operating for the U.S. Environmental 

Protection Agency (USEPA), through the Air Pollution Training Institute (APTI), to 

update more of the frequently used APTI courses. The primary objectives of the MJOs 

are to: 

 

• Promote the exchange of information between the States; 

• Serve as a forum to discuss regional air quality issues of common concern; 

• Share resources for the common benefit of the member states; and 

• Provide training services to their member air pollution control agencies. 

 

APTI provides courses on air pollution control technology, ambient air and source 

monitoring, and air quality management. Historically, APTI designed courses that meet 

the job training needs of governmental agency personnel and others in the field of air 

pollution. This requires a thorough examination of both the materials for instruction and 

the characteristics of the student audience. Based on studies conducted by APTI of those 

who have participated in the various training courses, courses were developed and revised 

to provide training that enables every student to achieve specific course objectives. A 

basic goal of APTI was to provide training that will enable a student to do specific  jobs in 

his or her home environmental agency. However, recently APTI has taken a new 

direction and has given money to the various MJOs, of which CenSARA is one, to update 

needed training course for their member states. 

 

CenSARA meets these training needs of its member states by identifying, designing, 

developing and delivering needed, cost-effective, responsive, and focused educational 

opportunities for state and local air agency staff. Agenda and course materials are 

obtained from a variety of sources including EPA, colleges and universities, regional 

training consortia, and individual instructors. Yet, due to changes in environmental 

regulations, the implementation of new policies, and the advancement of technologies, 
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agendas and course materials become out-of-date. When this happens, staffs' ability to 

enhance skills, knowledge and abilities are constrained, limiting their ability to excel in 

the dynamic field of air pollution control. So, by providing up-to-date, high quality 

educational opportunities for staff, their chances to greatly enhance their skills, knowledge 

and abilities is significantly improved. Consequently, CenSARA has taken the initiative to 

update EPA's APT! Course #450/#468. 

 

The updated Course #450/#468 is targeted primarily at agency personnel who have the 

responsibility to monitor compliance test and source test observation of various FRMs and 

SW- 846 methodologies.   The revised course materials provide the best available and most 

current information as well as relevant example exercises to improve the knowledge and 

expertise of agency observer personnel.  The desired outcome of this effort is that agency 

staff be able to properly observe compliance test and perform source test observations to 

protect public health and the environment by developing an understanding of EPA's stack 

testing programs and strategy, various stack test methodologies for quantifying HAPs from 

industrial processes, and associated quality assurance/quality control activities and 

requirements. 

 

The specific objectives of updating APTI Course #450/#468 materials include: 

 

• Explain why sampling of source emissions for PM and HAPs is important in air 

pollution control agency programs; 

• Define symbols and common terms used in the application of FRMs 1-5 and SW-846 

source sampling; 

• Recognize, interpret and apply sections of the Code of Federal Regulations, 

Appendix A, pertinent to source sampling for particulate pollutants; 

• Understand the construction, operation and calibration of the component parts of the 

FRM 5 particulate matter sampling train; 

• Define "Isokinetic sampling" and illustrate why it is important in sampling for PM; 

• Understanding the "working" isokinetic rate equation and its derivation 

• Learn how to use specific software for determining isokinetic sampling rates; 

• Apply FRMs 1 through 4 in preparation for applying FRM 5 at a source to 

characterize PM emissions; 

• Understand how the "S-type" pitot tube is constructed and standardized and how it is 

applied in source sampling; 

• Understand the difference between systematic error and precision as applied to 

source test measurements; 

• Properly assemble and leak check a FRM 5 sampling train; 

• Describe the operation of the VOST, Semi-VOST, Acid Gas and FRM 201/201A 

sampling trains; 

• Describe what are "condensibles" and how the FRM 202 sampling train operates to 

measure condensibles; and 

• Calculate the "% Isokinetic" value for a source test, and interpret the effect of over or 

under­ isokinetic values on the source test results. 
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One of the products of the #450/#468 update is the Student Workbook (SW). The SW 

provides copies of visuals presented in each technical lecture. Contained in this SW are 

the visuals for each of the Sessions and lessons presented in APT! Course #450/#468. 
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I.  Background 

 

Over the last several years, public awareness of air pollution and its sources has increased 

steadily.  Specifically, since the passage of the Clean Air Act Amendments (the Act) of 1990 and 

the implementation of EPA’s maximum achievable control technology (MACT) program, more 

emphasis has been placed on local, State, and Federal agencies to keep the public informed on 

health effects of various air pollutants and their levels of exposure.  This awareness has required 

industry to become accountable for air pollution emissions as part of their source’s compliance 

strategy and regulatory agencies to become knowledgeable of the methodology used to quantify 

reported emissions. 

 

Traditionally, air pollution control agencies require all sources to quantitate their emissions in 

order to demonstrate compliance. To insure that the source test methods utilized to demonstrate 

compliance are performed according to EPA guidelines, regulatory agencies observe stack test to 

document compliance with the methodology.  This has meant that sources must know how to 

properly sample and report emissions using EPA reference methods and that regulatory agencies 

must know how to properly observe these test to insure that reliable and accurate data is gathered 

and reported. 
 

In addition, with the passage of the Act and Title IV, Acid Rain, those fossil-fueled-fired-steam 

generators (FFFSG) covered must report emissions in units of pollutant mass rate (pmr) as part 

of EPA’s emission trading program.  This required the installation and certification of velocity 

monitors if the continuous emission monitoring system (CEMS) data was to be used as part of 

EPA’s market base-trading program.  These new regulatory requirements have now required 

Agency personnel to know how to observe and verify the proper use and implementation of 

Federal Reference Methods 2F, 2G, and 2H in certification of the velocity CEMS as part of a 

source’s market base-trading emission program. 

  

Consequently, the Act has required regional, state, and local air pollution control agencies to 

better understand the stack test methodologies that are used to quantitate air pollution emissions 

from industrial sources.  Agencies see a need to provide training to it’s personnel on how to 

properly observe stack test used to meet regulatory compliance for criteria and hazardous air 

pollutants (HAPs).   

 

II. Course Objective 

 
The objective of EPA’s APTI Course #450/#468 is to provide Agency personnel the needed 

background information, checklist, and guidance associated with EPA methodologies involving 

stack test for characterizing and quantifying criteria and HAPs from industrial sources.  This 

course will address Federal Reference Methods (FRMs)1-5 (isokinetic stack testing and stack 

test basics), FRMs 2F, 2G, and 2H (velocity), stack testing for volatile organic compounds 

(FRMs 18, 25, 25A/B), SO2 (FRMs 6, 6A, and 8), NOx (FRMs 7, 7C), dioxin/furans and PCBs 

(FRM 23), heavy metals (FRM 29), and instrumental (FRMs 3A, 6C, and 7E).   

 

The course will present standardized stack test methodology for sampling and analysis of air 

pollutants as identified in the Code of Federal Regulations (CFR), Part 60, Appendix A.  In 
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addition, information will be presented on EPA’s stack test monitoring programs associated with 

PM-10 (Methods 201 A/B) and condensable particulate (Method 202) monitoring from CFR 51 

Subpart M.  Specific source test checklists will be demonstrated during the presentation for each 

test methodology as part of the course. Participants will learn how to use the checklist in 

performing source test observations, how to observe mandated QA/QC requirements associated 

with each methodology, and how to use source test databases available to the air pollution 

scientist. 

 

At the end of this course, the agency personnel will gain an understanding of the unique source 

test methods used to accurately characterize air pollutant emissions from industrial sources.  The 

agency personnel will learn about EPA’s programs that require characterization of air pollutants 

from industrial sources utilizing FRMs. 

      

III. Course Manuals 

 

     Course presentations and videos will be supported by four manuals.  They are: 

 

 #468 Student Workbook (Hard Copy): The updated Student Workbook (SW) contains 

copies of selected slides from each of the lecture presentations, and Agency Inspector 

Checklist. 

 #468 Stack Test Manual (Flash Drive): The Stack Test Manual contains full copies of 

selected stack test sampling and analytical methods found in the CFR, Part 60, Appendix A, 

and SW-846, Standard Methods.   

 Apex Instruments Federal Reference Method 5 Operational Manual: 

The Federal Reference Method 5 Operation Manual is a document describing specifically the 

construction and operation of Federal Reference Method 5 stack testing sampling train. 

http://www.apexinst.com/cms/wp-content/uploads/2015/03/Model-500-Series-Manual-

Method-5.pdf. 

http://www.apexinst.com/cms/wp-content/uploads/2015/03/Model-500-Series-Manual-Method-5.pdf
http://www.apexinst.com/cms/wp-content/uploads/2015/03/Model-500-Series-Manual-Method-5.pdf
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