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While we have taken steps to ensure the accuracy of this Internet version of the document, it is not the 

official version.  To see a complete version including any recent edits, visit:  

https://www.ecfr.gov/cgi-bin/ECFR?page=browse and search under Title 40, Protection of 

Environment. 

PROCEDURE 3—QUALITY ASSURANCE REQUIREMENTS FOR CONTINUOUS OPACITY 

MONITORING SYSTEMS AT STATIONARY SOURCES 

1.0   What are the purpose and applicability of Procedure 3? 

The purpose of Procedure 3 is to establish quality assurance and quality control (QA/QC) 

procedures for continuous opacity monitoring systems (COMS). Procedure 3 applies to COMS 

used to demonstrate continuous compliance with opacity standards specified in new source 

performance standards (NSPS) promulgated by EPA pursuant to section 111(b) of the Clean Air 

Act, 42 U.S.C. 7411(b)—Standards of Performance for New Stationary Sources. 

1.1   What are the data quality objectives of Procedure 3? The overall data quality objective 

(DQO) of Procedure 3 is the generation of valid and representative opacity data. Procedure 3 

specifies the minimum requirements for controlling and assessing the quality of COMS data 

submitted to us or the delegated regulatory agency. Procedure 3 requires you to perform periodic 

evaluations of a COMS performance and to develop and implement QA/QC programs to ensure 

that COMS data quality is maintained. 

1.2   What is the intent of the QA/QC procedures specified in Procedure 3? Procedure 3 is 

intended to establish the minimum QA/QC requirements to verify and maintain an acceptable 

level of quality of the data produced by COMS. It is presented in general terms to allow you to 

develop a program that is most effective for your circumstances. 

1.3   When must I comply with Procedure 3? You must comply with Procedure 3 no later than 

November 12, 2014. 

2.0   What are the basic functions of Procedure 3? 

The basic functions of Procedure 3 are assessment of the quality of your COMS data and control 

and improvement of the quality of the data by implementing QC requirements and corrective 

actions. Procedure 3 provides requirements for: 

(1) Daily instrument zero and upscale drift checks and status indicators checks; 

(2) Quarterly performance audits which include the following assessments: 

(i) Optical alignment, 

(ii) Calibration error, and 

(iii) Zero compensation. 

https://www.ecfr.gov/cgi-bin/ECFR?page=browse
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Sources that achieve quality assured data for four consecutive quarters may reduce their auditing 

frequency to semi-annual. If a performance audit is failed, the source must resume quarterly 

testing for that audit requirement until it again demonstrates successful performance over four 

consecutive quarters. 

(3) Annual zero alignment. 

3.0   What special definitions apply to Procedure 3? 

The definitions in Procedure 3 include those provided in Performance Specification 1 (PS-1) of 

Appendix B of this part and ASTM D6216-12 and the following additional definitions. 

3.1   Out-of-control periods. Out-of-control periods mean that one or more COMS parameters 

falls outside of the acceptable limits established by this rule. 

(1) Daily Assessments. Whenever the calibration drift (CD) exceeds twice the specification of 

PS-1, the COMS is out-of-control. The beginning of the out-of-control period is the time 

corresponding to the completion of the daily calibration drift check. The end of the out-of-

control period is the time corresponding to the completion of appropriate adjustment and 

subsequent successful CD assessment. 

(2) Quarterly and Annual Assessments. Whenever an annual zero alignment or quarterly 

performance audit fails to meet the criteria established in paragraphs (2) and (3) of section 10.4, 

the COMS is out-of-control. The beginning of the out-of-control period is the time corresponding 

to the completion of the performance audit indicating the failure to meet these established 

criteria. The end of the out-of-control period is the time corresponding to the completion of 

appropriate corrective actions and the subsequent successful audit (or, if applicable, partial 

audit). 

4.0   What interferences must I avoid? 

Opacity cannot be measured accurately in the presence of condensed water vapor. Thus, COMS 

opacity compliance determinations cannot be made when condensed water vapor is present, such 

as downstream of a wet scrubber without a reheater or at other saturated flue gas locations. 

Therefore, COMS must be located where condensed water vapor is not present. 

5.0   What do I need to know to ensure the safety of persons using Procedure 3? 

Those implementing Procedure 3 may be exposed to hazardous materials, operations and 

equipment. Procedure 3 does not purport to address all of the safety issues associated with its 

use. It is your responsibility to establish appropriate health and safety practices and determine the 

applicable regulatory limitations before performing this procedure. You should consult the 

COMS user's manual for specific precautions to take. 

6.0   What equipment and supplies do I need? 
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The equipment and supplies that you need are specified in PS-1. You are not required to 

purchase a new COMS if your existing COMS meets the requirements specified in Procedure 3. 

7.0   What reagents and standards do I need? 

The reagents and standards that you need are specified in PS-1. You are not required to purchase 

a new COMS if your existing COMS meets the requirements specified in Procedure 3. 

8.0   What sample collection, preservation, storage, and transport are relevant to this 

procedure? [Reserved] 

9.0   What quality control measures are required by this procedure for my COMS? 

You must develop and implement a QC program for your COMS. Your QC program must, at a 

minimum, include written procedures which describe in detail complete step-by-step procedures 

and operations for the activities in paragraphs (1) through (4): 

(1) Procedures for performing drift checks, including both zero and upscale drift and the status 

indicators check, 

(2) Procedures for performing quarterly performance audits, 

(3) A means of checking the zero alignment of the COMS, and 

(4) A program of corrective action for a malfunctioning COMS. The corrective action must 

include, at a minimum, the requirements specified in section 10.5. 

9.1   What QA/QC documentation must I have? You are required to keep the QA/QC written 

procedures required in section 9.0 on site and available for inspection by us, the state, and/or 

local enforcement agencies. 

9.2   What actions must I take if I fail QC audits? If you fail two consecutive annual audits, two 

consecutive quarterly audits, or five consecutive daily checks, you must either revise your QC 

procedures or determine if your COMS is malfunctioning. If you determine that your COMS is 

malfunctioning, you must take the necessary corrective action as specified in section 10.5. If you 

determine that your COMS requires extensive repairs, you may use a substitute COMS provided 

the substitute meets the requirements in section 10.6. 

10.0   What calibration and standardization procedures must I perform for my COMS? 

(1) You must perform daily system checks to ensure proper operation of system electronics and 

optics, light and radiation sources and detectors, electric or electro-mechanical systems, and 

general stability of the system calibration. Daily is defined as any portion of a calendar day in 

which a unit operates. 

(2) You must subject your COMS to a performance audit to include checks of the individual 

COMS components and factors affecting the accuracy of the monitoring data at least once per 
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QA operating quarter. A QA operating quarter is a calendar quarter in which a unit operates at 

least 168 hours. 

(3) At least annually, you must perform a zero alignment by comparing the COMS simulated 

zero to the actual clear path zero. Annually is defined as a period wherein the unit is operating at 

least 28 days in a calendar year. The simulated zero device produces a simulated clear path 

condition or low-level opacity condition, where the energy reaching the detector is between 90 

and 110 percent of the energy reaching the detector under actual clear path conditions. 

10.1   What daily system checks must I perform on my COMS? The specific components required 

to undergo daily system checks will depend on the design details of your COMS. At a minimum, 

you must verify the system operating parameters listed in paragraphs (1) through (3) of this 

section. Some COMS may perform one or more of these functions automatically or as an integral 

portion of unit operations; other COMS may perform one or more of these functions manually. 

(1) You must check the zero drift to ensure stability of your COMS response to the simulated 

zero device. The simulated zero device, an automated mechanism within the transmissometer 

that produces a simulated clear path condition or low-level opacity condition, is used to check 

the zero drift. You must, at a minimum, take corrective action on your COMS whenever the 

daily zero drift exceeds twice the applicable drift specification in section 13.3(6) of PS-1. 

(2) You must check the upscale drift to ensure stability of your COMS response to the upscale 

drift value. The upscale calibration device, an automated mechanism (employing an attenuator or 

reduced reflectance device) within the transmissometer that produces an upscale opacity value is 

used to check the upscale drift. You must, at a minimum, take corrective action on your COMS 

whenever the daily upscale drift check exceeds twice the applicable drift specification in section 

13.3(6) of PS-1. 

(3) You must, at a minimum, check the status indicators, data acquisition system error messages, 

and other system self-diagnostic indicators. You must take appropriate corrective action based on 

the manufacturer's recommendations when the COMS is operating outside preset limits. 

10.2   What are the quarterly auditing requirements for my COMS? At a minimum, the 

parameters listed in paragraphs (1) through (3) of this section must be included in the 

performance audit conducted on a quarterly basis as defined in section 10.0(2). 

(1) For units with automatic zero compensation, you must determine the zero compensation for 

the COMS. The value of the zero compensation applied at the time of the audit must be 

calculated as equivalent opacity and corrected to stack exit conditions according to the 

procedures specified by the manufacturer. The compensation applied to the effluent by the 

monitor system must be recorded. 

(2) You must conduct a three-point calibration error test of the COMS. Three calibration 

attenuators, either primary or secondary must meet the requirements of PS-1, with one exception. 

Instead of recalibrating the attenuators semi-annually, they must be recalibrated annually. If two 

annual calibrations agree within 0.5 percent opacity, the attenuators may then be calibrated once 
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every five years. The three attenuators must be placed in the COMS light beam path for at least 

three nonconsecutive readings. All monitor responses must then be independently recorded from 

the COMS permanent data recorder. Additional guidance for conducting this test is included in 

section 8.1(3)(ii) of PS-1. The low-, mid-, and high-range calibration error results must be 

computed as the mean difference and 95 percent confidence interval for the difference between 

the expected and actual responses of the monitor as corrected to stack exit conditions. The 

equations necessary to perform the calculations are found in section 12.0 of PS-1. For the 

calibration error test method, you must use the external audit device. When the external audit 

device is installed, with no calibration attenuator inserted, the COMS measurement reading must 

be less than or equal to one percent opacity. You must also document procedures for properly 

handling and storing the external audit device and calibration attenuators within your written QC 

program. 

(3) You must check the optical alignment of the COMS in accordance with the instrument 

manufacturer's recommendations. If the optical alignment varies with stack temperature, perform 

the optical alignment test when the unit is operating. 

10.3   What are the annual auditing requirements for my COMS? 

(1) You must perform the primary zero alignment method under clear path conditions. The 

COMS must be removed from its installation and set up under clear path conditions. There must 

be no adjustments to the monitor other than the establishment of the proper monitor path length 

and correct optical alignment of the COMS components. You must record the COMS response to 

a clear condition and to the COMS's simulated zero condition as percent opacity corrected to 

stack exit conditions. For a COMS with automatic zero compensation, you must disconnect or 

disable the zero compensation mechanism or record the amount of correction applied to the 

COMS's simulated zero condition. The response difference in percent opacity to the clear path 

and simulated zero conditions must be recorded as the zero alignment error. You must adjust the 

COMS's simulated zero device to provide the same response as the clear path condition as 

specified in paragraph (3) of section 10.0. 

(2) As an alternative, monitors capable of allowing the installation of an external zero device 

may use the device for the zero alignment provided that: (1) The external zero device setting has 

been established for the monitor path length and recorded for the specific COMS by comparison 

of the COMS responses to the installed external zero device and to the clear path condition, and 

(2) the external zero device is demonstrated to be capable of producing a consistent zero 

response when it is repeatedly (i.e., three consecutive installations and removals prior to 

conducting the final zero alignment check) installed on the COMS. This can be demonstrated by 

either the manufacturer's certificate of conformance (MCOC) or actual on-site performance. The 

external zero device setting must be permanently set at the time of initial zeroing to the clear 

path zero value and protected when not in use to ensure that the setting equivalent to zero opacity 

does not change. The external zero device response must be checked and recorded prior to 

initiating the zero alignment. If the external zero device setting has changed, you must remove 

the COMS from the stack in order to reset the external zero device. If you employ an external 

zero device, you must perform the zero alignment audits with the COMS off the stack at least 

every three years. If the external zero device is adjusted within the three-year period, you must 
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perform the zero alignment with the COMS off the stack no later than three years from the date 

of adjustment. 

(3) The procedure in section 6.8 of ASTM D6216-12 is allowed. 

10.4   What are my limits for excessive audit inaccuracy? Unless specified otherwise in the 

applicable subpart, the criteria for excessive inaccuracy are listed in paragraphs (1) through (4). 

(1) What is the criterion for excessive zero or upscale drift? Your COMS is out-of-control if 

either the zero drift check or upscale drift check exceeds twice the applicable drift specification 

in PS-1 for any one day. 

(2) What is the criterion for excessive zero alignment? Your COMS is out-of-control if the zero 

alignment error exceeds 2 percent opacity. 

(3) What is the criterion to pass the quarterly performance audit? Your COMS is out-of-control if 

the results of a quarterly performance audit indicate noncompliance with the following criteria: 

(i) The optical alignment indicator does not show proper alignment (i.e., does not fall within a 

specific reference mark or condition). 

(ii) The zero compensation exceeds 4 percent opacity, or 

(iii) The calibration error exceeds 3 percent opacity. 

(4) What is the criterion for data capture? You must adhere to the data capture criterion specified 

in the applicable subpart. 

10.5   What corrective action must I take if my COMS is malfunctioning? You must have a 

corrective action program in place to address the repair and/or maintenance of your COMS. The 

corrective action program must address routine/preventative maintenance and various types of 

analyzer repairs. The corrective action program must establish what diagnostic testing must be 

performed after each type of activity to ensure that the COMS is collecting valid, quality-assured 

data. Recommended maintenance and repair procedures and diagnostic testing after repairs may 

be found in an associated guidance document. 

10.6   What requirements must I meet if I use a temporary opacity monitor? 

(1) In the event that your certified opacity monitor has to be removed for extended service, you 

may install a temporary replacement monitor to obtain required opacity emissions data provided 

that: 

(i) The temporary monitor has been certified according to ASTM D6216-12 for which a MCOC 

has been provided; 
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(ii) The use of the temporary monitor does not exceed 1080 hours (45 days) of operation per year 

as a replacement for a fully certified opacity monitor. After that time, the analyzer must complete 

a full certification according to PS-1 prior to further use as a temporary replacement monitor. 

Once a temporary replacement monitor has been installed and required testing and adjustments 

have been successfully completed, it cannot be replaced by another temporary replacement 

monitor to avoid the full PS-1 certification testing required after 1080 hours (45 days) of use; 

(iii) The temporary monitor has been installed and successfully completed an optical alignment 

assessment and status indicator assessment; 

(iv) The temporary monitor has successfully completed an off-stack clear path zero assessment 

and zero calibration value adjustment procedure; 

(v) The temporary monitor has successfully completed an abbreviated zero and upscale drift 

check consisting of seven zero and upscale calibration value drift checks which may be 

conducted within a 24-hour period with not more than one calibration drift check every three 

hours and not less than one calibration drift check every 25 hours. Calculated zero and upscale 

drift requirements are the same as specified for the normal PS-1 certification; 

(vi) The temporary monitor has successfully completed a three-point calibration error test; 

(vii) The upscale reference calibration check value of the new monitor has been updated in the 

associated data recording equipment; 

(viii) The overall calibration of the monitor and data recording equipment has been verified; and 

(ix) The user has documented all of the above in the maintenance log. 

(2) Data generated by the temporary monitor is considered valid when paragraphs (i) through (ix) 

in this section have been met. 

10.7   When do out-of-control periods begin and end? The out-of-control periods are as specified 

in section 3.1. 

10.8   What are the limitations on the use of my COMS data collected during out-of-control 

periods? During the period your COMS is out-of-control, you may not use your COMS data to 

calculate emission compliance or to meet minimum data capture requirements in this procedure 

or the applicable regulation. 

10.9   What are the QA/QC reporting requirements for my COMS? You must report in a Data 

Assessment Report (DAR) the information required by sections 10.0, 10.1, 10.2, and 10.3 for 

your COMS at the interval specified in the applicable regulation. 

10.10   What minimum information must I include in my DAR? At a minimum, you must include 

the information listed in paragraphs (1) through (5) of this section in the DAR. 
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(1) Name of person completing the report and facility address, 

(2) Identification and location of your COMS(s), 

(3) Manufacturer, model, and serial number of your COMS(s), 

(4) Assessment of COMS data accuracy/acceptability and date of assessment as determined by a 

performance audit described in section 10.0. If the accuracy audit results show your COMS to be 

out-of-control, you must report both the audit results showing your COMS to be out-of-control 

and the results of the audit following corrective action showing your COMS to be operating 

within specifications, and 

(5) Summary of all corrective actions you took when you determined your COMS was out-of-

control. 

10.11   Where and how long must I retain the QA data that this procedure requires me to record 

for my COMS? You must keep the records required by this procedure for your COMS on site and 

available for inspection by us, the state, and/or the local enforcement agency for the period 

specified in the regulations requiring the use of COMS. 

11.0   What analytical procedures apply to this procedure? [Reserved] 

12.0   What calculations and data analysis must I perform for my COMS?The calculations 

required for the quarterly performance audit are in section 12.0 of PS-1. 

13.0   Method Performance [Reserved] 

14.0   Pollution Prevention [Reserved] 

15.0   Waste Management [Reserved] 

16.0   References 

16.1   Performance Specification 1-Specifications and Test Procedures for Continuous Opacity 

Monitoring Systems in Stationary Sources, 40 CFR part 60, Appendix B. 

16.2   ASTM D6216-12-Standard Practice for Opacity Monitor Manufacturers to Certify 

Conformance with Design and Performance Specifications, American Society for Testing and 

Materials (ASTM). 

17.0   What tables, diagrams, flowcharts, and validation data are relevant to this 

procedure? [Reserved] 

 


