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Subpart A-General Provisions for 40 CFR 60 
  
40 CFR 60.1  Applicability.  
  
(a)  Except as provided in 40 CFR 60 subparts B and C, the provisions of this part apply to the owner or operator of 
any stationary source which contains an affected facility, the construction or modification of which is commenced 
after the date of publication in this part of any standard (or, if earlier, the date of publication of any proposed 
standard) applicable to that facility.  
 
(b)  Any new or revised standard of performance promulgated pursuant to section 111(b) of the Act shall apply to 
the owner or operator of any stationary source which contains an affected facility, the construction or modification 
of which is commenced  
after the date of publication in this part of such new or revised standard (or, if earlier, the date of publication of any 
proposed standard) applicable to that facility. 
 
(c)  In addition to complying with the provisions of this part, the owner or operator of an affected facility may be 
required to obtain an operating permit issued to stationary sources by an authorized State air pollution 
controlagency or by the Administrator of the U.S. Environmental Protection Agency (EPA) pursuant to Title V of 
the Clean Air Act (CAA) as amended November 15, 1990 (42 U.S.C. 7661). 
[40 CFR 60.1(a), (b) and (c)] 
   
40 CFR 60.5  Determination of construction or modification.  
(a) When requested to do so by an owner or operator, the Administrator will make a determination of whether 
action taken or intended to be taken by such owner or operator constitutes construction (including reconstruction) or 
modification or the commencement thereof within the meaning of this part.  

(b) The Administrator will respond to any request for a determination under paragraph (a) of this section within 30 
days of receipt of such request.  
§  60.6  Review of plans.  
(a) When requested to do so by an owner or operator, the Administrator will review plans for construction or 
modification for the purpose of providing technical advice to the owner or operator.  

(b)(1) A separate request shall be submitted for each construction or modification project.  

(2) Each request shall identify the location of such project, and be accompanied by technical information describing 
the proposed nature, size, design, and method of operation of each affected facility involved in such project, 
including information on any equipment to be used for measurement or control of emissions.  

(c) Neither a request for plans review nor advice furnished by the Administrator in response to such request shall (1) 
relieve an owner or operator of legal responsibility for compliance with any provision of this part or of any 
applicable State or local requirement, or (2) prevent the Administrator from implementing or enforcing any 
provision of this part or taking any other action authorized by the Act.  
 
40 CFR 60.7   Notification and record keeping.  
  
(a)  Any owner or operator subject to the provisions of this part shall furnish the Administrator written notification 
or, if acceptable to both the Administrator and the owner or operator of a source, electronic notification, as follows:  
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1.  A notification of the date construction (or reconstruction as defined under § 60.15) of an affected facility 
is commenced postmarked no later than 30 days after such date.  This requirement shall not apply in the case of 
mass-produced facilities which are purchased in completed form.  
 2.  Reserved. 
 3.  A notification of the actual date of initial startup of an affected facility postmarked within 15 days after 
such date.  
 4.  A notification of any physical or operational change to an existing facility which may increase the 
emission rate of any air pollutant to which a standard applies, unless that change is specifically exempted under an 
applicable subpart or in § 60.14(e).  This notice shall be postmarked 60 days or as soon as practicable before the 
change is commenced and shall include information describing the precise nature of the change, present and 
proposed emission control systems, productive capacity of the facility before and after the change, and the expected 
completion date of the change. The Administrator may request additional relevant information subsequent to this 
notice. 
 5.  A notification of the date upon which demonstration of the continuous monitoring system performance 
commences in accordance with 40 CFR 60.13(c). Notification shall be postmarked not less than 30 days prior to 
such date. 
 6. A notification of the anticipated date for conducting the opacity observations required by 40 CFR 
60.11(e)(1) of this part.  The notification shall also include, if appropriate, a request for the Administrator to provide 
a visible emissions reader during a performance test.  The notification shall be postmarked not less than 30 days 
prior to such date. 
 7.  A notification that continuous opacity monitoring system data results will be used to determine 
compliance with the applicable opacity standard during a performance test required by 40 CFR 60.8 in lieu of 
Method 9 observation data as allowed by 40 CFR 60.11(e)(5) of 40 CFR 60.  This notification shall be postmarked 
not less than 30 days prior to the date of the performance test. 
 
(b)  Any owner or operator subject to the provisions of this part shall maintain records of the occurrence and 
duration of any startup, shutdown, or malfunction in the operation of an affected facility; any malfunction of the air 
pollution control equipment; or any periods during which a continuous monitoring system or monitoring device is 
inoperative. 
 
(c)  Each owner or operator required to install a continuous monitoring system (CMS) or monitoring device shall 
submit an excess emissions and monitoring systems performance report (excess emissions are defined in applicable 
subparts) and/or a summary report form (see paragraph (d) of this section) to the Administrator semiannually, 
except when: more frequent reporting is specifically required by an applicable subpart; or the Administrator, on a 
case-by-case basis, determines that more frequent reporting is necessary to accurately assess the compliance status 
of the source. All reports shall be postmarked by the 30th day following the end of each six-month period. Written 
reports of excess emissions shall include the following information: 
 (1)  The magnitude of excess emissions computed in accordance with 40 CFR 60.13(h), any conversion 
factor(s) used, and the date and time of commencement and completion of each time period of excess emissions.  
The process operating time during the reporting period. 
 (2)  Specific identification of each period of excess emissions that occurs during startups, shutdowns, and 
malfunctions of the affected facility.  The nature and cause of any malfunction (if known), the corrective action 
taken or preventative measures adopted.  
 (3)  The date and time identifying each period during which the continuous monitoring system was 
inoperative except for zero and span checks and the nature of the system repairs or adjustments.  
 (4)  When no excess emissions have occurred or the continuous monitoring system(s) have not been 
inoperative, repaired, or adjusted, such information shall be stated in the report.  
 
(d)  The summary report form shall contain the information and be in the format shown in Figure 1 unless otherwise 
specified by the Administrator.  One summary report form shall be submitted for each pollutant monitored at each 
affected facility. 
 (1)  If the total duration of excess emissions for the reporting period is less than 1 percent of the total 
operating time for the reporting period and CMS downtime for the reporting period is less than 5 percent of the total 
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operating time for the reporting period, only the summary report form shall be submitted and the excess emission 
report described in 40 CFR 60.7(c) need not be submitted unless requested by the Administrator. 
 (2)  If the total duration of excess emissions for the reporting period is 1 percent or greater of the total 
operating time for the reporting period or the total CMS downtime for the reporting period is 5 percent or greater of 
the total operating time for the reporting period, the summary report form and the excess emission report described 
in 40 CFR 60.7(c) shall both be submitted. 
 
[See Attached  Figure 1-Summary Report-Gaseous and Opacity Excess Emission  
and Monitoring System Performance] 
 
(e) (1) Notwithstanding the frequency of reporting requirements specified in paragraph (c) of this section, an 
owner or operator who is required by an applicable subpart to submit excess emissions and monitoring systems 
performance reports (and summary reports) on a quarterly (or more frequent) basis may reduce the frequency of 
reporting for that standard to semiannual if the following conditions are met: 

(i) For 1 full year (e.g., 4 quarterly or 12 monthly reporting periods) the affected facility’s excess 
emissions and monitoring systems reports submitted to comply with a standard under this part continually 
demonstrate that the facility is in compliance with the applicable standard; 

(ii) The owner or operator continues to comply with all recordkeeping and monitoring requirements 
specified in this subpart and the applicable standard; and 

(iii) The Administrator does not object to a reduced frequency of reporting for the affected facility, 
as provided in paragraph (e)(2) of this section. 

(2) The frequency of reporting of excess emissions and monitoring systems performance (and summary) 
reports may be reduced only after the owner or operator notifies the Administrator in writing of his or her intention 
to make such a change and the Administrator does not object to the intended change. In deciding whether to 
approve a reduced frequency of reporting, the Administrator may review information concerning the source’s entire 
previous performance history during the required recordkeeping period prior to the intended change, including 
performance test results, monitoring data, and evaluations of an owner or operator’s conformance with operation 
and maintenance requirements. Such information may be used by the Administrator to make a judgment about the 
source’s potential for noncompliance in the future. If the Administrator disapproves the owner or operator’s request 
to reduce the frequency of reporting, the Administrator will notify the owner or operator in writing within 45 days 
after receiving notice of the owner or operator’s intention. The notification from the Administrator to the owner or 
operator will specify the grounds on which the disapproval is based. In the absence of a notice of disapproval within 
45 days, approval is automatically granted. 

(3) As soon as monitoring data indicate that the affected facility is not in compliance with any emission 
limitation or operating parameter specified in the applicable standard, the frequency of reporting shall revert to the 
frequency specified in the applicable standard, and the owner or operator shall submit an excess emissions and 
monitoring systems performance report (and summary report, if required) at the next appropriate reporting period 
following the noncomplying event. After demonstrating compliance with the applicable standard for another full 
year, the owner or operator may again request approval from the Administrator to reduce the frequency of reporting 
for that standard as provided for in paragraphs (e)(1) and (e)(2) of this section. 
 
(f)  Any owner or operator subject to the provisions of this part shall maintain a file of all measurements, including 
continuous monitoring system, monitoring device, and performance testing measurements; all continuous 
monitoring system performance evaluations; all continuous monitoring system or monitoring device calibration 
checks; adjustments and maintenance performed on these systems or devices; and all other information required by 
this part recorded in a permanent form suitable for inspection.  The file shall be retained for at least two years 
following the date of such measurements, maintenance, reports, and records, except as follows: 
 (1) This paragraph applies to owners or operators required to install a continuous emissions monitoring 
system (CEMS) where the CEMS installed is automated, and where the calculated data averages do not exclude 
periods of CEMS breakdown or malfunction. An automated CEMS records and reduces the measured data to the 
form of the pollutant emission standard through the use of a computerized data acquisition system. In lieu of 
maintaining a file of all CEMS subhourly measurements as required under paragraph (f) of this section, the owner 
or operator shall retain the most recent consecutive three averaging periods of subhourly measurements and a file 
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that contains a hard copy of the data acquisition system algorithm used to reduce the measured data into the 
reportable form of the standard.  

(2) This paragraph applies to owners or operators required to install a CEMS where the measured data is 
manually reduced to obtain the reportable form of the standard, and where the calculated data averages do not 
exclude periods of CEMS breakdown or malfunction. In lieu of maintaining a file of all CEMS subhourly 
measurements as required under paragraph (f) of this section, the owner or operator shall retain all subhourly 
measurements for the most recent reporting period. The subhourly measurements shall be retained for 120 days 
from the date of the most recent summary or excess emission report submitted to the Administrator.  

(3) The Administrator or delegated authority, upon notification to the source, may require the owner or 
operator to maintain all measurements as required by paragraph (f) of this section, if the Administrator or the 
delegated authority determines these records are required to more accurately assess the compliance status of the 
affected source.  
 
(g)  If notification substantially similar to that in 40 CFR 60.7(a) is required by any other State or local agency, 
sending the Administrator a copy of that notification will satisfy the requirements of 40 CFR 60.7(a). 
 
(h)  Individual subparts of this part may include specific provisions which clarify or make inapplicable the 
provisions set forth in this section. 
[40 CFR 60.7(a), (b), (c), (d), (e), (f), (g), (h)] 
 
40 CFR 60.8   Performance tests.  
  
(a)  Within 60 days after achieving the maximum production rate at which the affected facility will be operated, but 
not later than 180 days after initial startup of such facility and at such other times as may be required by the 
Administrator under section 114 of the Act, the owner or operator of such facility shall conduct performance test(s) 
and furnish the Administrator a written report of the results of such performance test(s).  
[40 CFR 60.8(a)] 
 
(b)  Performance tests shall be conducted and data reduced in accordance with the test methods and procedures 
contained in each applicable subpart unless the Administrator (1) specifies or approves, in specific cases, the use of 
a reference method with minor changes in methodology, (2) approves the use of an equivalent method, (3) approves 
the use of an alternative method the results of which he has determined to be adequate for indicating whether a 
specific source is in compliance, (4) waives the requirement for performance tests because the owner or operator of 
a source has demonstrated by other means to the Administrator's satisfaction that the affected facility is in 
compliance with the standard, or (5) approves shorter sampling times and smaller sample volumes when 
necessitated by process variables or other factors.  Nothing in 40 CFR 60.8 shall be construed to abrogate the 
Administrator's authority to require testing under section 114 of the Act.  
[40 CFR 60.8(b)(1), (2), (3), (4) & (5)] 
 
(c)  Performance tests shall be conducted under such conditions as the Administrator shall specify to the plant 
operator based on representative performance of the affected facility.  The owner or operator shall make available to 
the Administrator such records as may be necessary to determine the conditions of the performance tests.  
Operations during periods of startup, shutdown, and malfunction shall not constitute representative conditions for 
the purpose of a performance test nor shall emissions in excess of the level of the applicable emission limit during 
periods of startup, shutdown, and malfunction be considered a violation of the applicable emission limit unless 
otherwise specified in the applicable standard.  
[40 CFR 60.8(c)]. 
 
(d)  The owner or operator of an affected facility shall provide the Administrator at least 30 days prior notice of any 
performance test, except as specified under other subparts, to afford the Administrator the opportunity to have an 
observer present. If after 30 days notice for an initially scheduled performance test, there is a delay (due to 
operational problems , etc) in conducting the scheduled performance test, the owner or operator of an affected 
facility shall notify the administrator (or delegated State or local agency) as soon as possible of any delay in the 
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original test date, either by providing at least 7 days prior notice of the rescheduled date of the perfomance test, or 
by arranging a rescheduled date with the Administrator (or delegated State or local agency) by mutual agreement. 
  
(e)  The owner or operator of an affected facility shall provide, or cause to be provided, performance testing 
facilities as follows:  

(1)  Sampling ports adequate for test methods applicable to such facility. This includes  
(i) constructing the air pollution control system such that volumetric flow rates and pollutant 

emission rates can be accurately determined by applicable test methods and procedures and  
(ii) providing a stack or duct free of cyclonic flow during performance tests, as demonstrated by 

applicable test methods and procedures. 
 (2)  Safe sampling platform(s).  
 (3)  Safe access to sampling platform(s).  
 (4)  Utilities for sampling and testing equipment.  
[40 CFR 60.8(e)]. 
 
(f)  Unless otherwise specified in the applicable subpart, each performance test shall consist of three separate runs 
using the applicable test method.  Each run shall be conducted for the time and under the conditions specified in the 
applicable standard.  For the purpose of determining compliance with an applicable standard, the arithmetic means 
of results of the three runs shall apply.  In the event that a sample is accidentally lost or conditions occur in which 
one of the three runs must be discontinued because of forced shutdown, failure of an irreplaceable portion of the 
sample train, extreme meteorological conditions, or other circumstances, beyond the owner or operator's control, 
compliance may, upon the Administrator's approval, be determined using the arithmetic mean of the results of the 
two other runs. 
[40 CFR 60.8(f)].  
 
§ 60.9 Availability of information. 
 
The availability to the public of information provided to, or otherwise obtained by, the Administrator under this part 
shall be governed by part 2 of this chapter. (Information submitted voluntarily to the Administrator for the purposes 
of §§ 60.5 and 60.6 is governed by §§ 2.201 through 2.213 of this chapter and not by § 2.301 of this chapter.) 
 
40 CFR 60.10   State authority.  
  
The provisions of 40 CFR 60 shall not be construed in any manner to preclude any State or political subdivision 
thereof from:  
(a)  Adopting and enforcing any emission standard or limitation applicable to an affected facility, provided that such 
emission standard or limitation is not less stringent than the standard applicable to such facility.  
 
(b)  Requiring the owner or operator of an affected facility to obtain permits, licenses, or approvals prior to 
initiating construction, modification, or operation of such facility.  
[40 CFR 60.10(a) and (b)].  
 
40 CFR 60.11   Compliance with standards and maintenance requirements.  
  
(a)  Compliance with standards in this part, other than opacity standards, shall be determined only by performance 
tests established by 40 CFR 60.8, unless otherwise specified in the applicable standard.  
 
(b)  Compliance with opacity standards in this part shall be determined by conducting observations in accordance 
with Method 9 in appendix A of this part, any alternative method that is approved by the Administrator, or as 
provided in 40 CFR 60.11(e)(5).  For purposes of determining initial compliance, the minimum total time of 
observations shall be 3 hours (30 6-minute averages) for the performance test or other set of observations (meaning 
those fugitive-type emission sources subject only to an opacity standard). 
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(c)  The opacity standards set forth in this part shall apply at all times except during periods of startup, shutdown, 
malfunction, and as otherwise provided in the applicable standard.  
 
(d)  At all times, including periods of startup, shutdown, and malfunction, owners and operators shall, to the extent 
practicable, maintain and operate any affected facility including associated air pollution control equipment in a 
manner consistent with good air pollution control practice for minimizing emissions.  Determination of whether 
acceptable operating and maintenance procedures are being used will be based on information available to the 
Administrator which may include, but is not limited to, monitoring results, opacity observations, review of 
operating and maintenance procedures, and inspection of the source.  
 
(e) (1)  For the purpose of demonstrating initial compliance, opacity observations shall be conducted 
concurrently with the initial performance test required in 40 CFR 60.8 unless one of the following conditions apply.  
If no performance test under 40 CFR 60.8 is required, then opacity observations shall be conducted within 60 days 
after achieving the maximum production rate at which the affected facility will be operated but no later than 180 
days after initial startup of the facility.  If visibility or other conditions prevent the opacity observations from being 
conducted concurrently with the initial performance test required under 40 CFR 60.8, the source owner or operator 
shall reschedule the opacity observations as soon after the initial performance test as possible, but not later than 30 
days thereafter, and shall advise the Administrator of the rescheduled date.  In these cases, the 30-day prior 
notification to the Administrator required in 40 CFR 60.7(a)(6) shall be waived.  The rescheduled opacity 
observations shall be conducted (to the extent possible) under the same operating conditions that existed during the 
initial performance test conducted under 40 CFR 60.8.  The visible emissions observer shall determine whether 
visibility or other conditions prevent the opacity observations from being made concurrently with the initial 
performance test in accordance with procedures contained in Method 9 of appendix B of this part.  Opacity readings 
of portions of plumes which contain condensed, uncombined water vapor shall not be used for purposes of 
determining compliance with opacity standards.  The owner or operator of an affected facility shall make available, 
upon request by the Administrator, such records as may be necessary to determine the conditions under which the 
visual observations were made and shall provide evidence indicating proof of current visible observer emission 
certification.  Except as provided in 40 CFR 60.11(e)(5), the results of continuous monitoring by transmissometer 
which indicate that the opacity at the time visual observations were made was not in excess of the standard are 
probative but not conclusive evidence of the actual opacity of an emission, provided that the source shall meet the 
burden of proving that the instrument used meets (at the time of the alleged violation) Performance Specification 1 
in appendix B of 40 CFR 60, has been properly maintained and (at the time of the alleged violation) that the 
resulting data have not been altered in any way. 
 (2)  Except as provided in 40 CFR 60.11(e)(3), the owner or operator of an affected facility to which an 
opacity standard in this part applies shall conduct opacity observations in accordance with 40 CFR 60.11(b), shall 
record the opacity of emissions, and shall report to the Administrator the opacity results along with the results of the 
initial performance test required under 40 CFR 60.8.  The inability of an owner or operator to secure a visible 
emissions observer shall not be considered a reason for not conducting the opacity observations concurrent with the 
initial performance test. 
 (3)  The owner or operator of an affected facility to which an opacity standard in this part applies may 
request the Administrator to determine and to record the opacity of emissions from the affected facility during the 
initial performance test and at such times as may be required.  The owner or operator of the affected facility shall 
report the opacity results.  Any request to the Administrator to determine and to record the opacity of emissions 
from an affected facility shall be included in the notification required in  40 CFR 60.7(a)(6).  If, for some reason, 
the Administrator cannot determine and record the opacity of emissions from the affected facility during the 
performance test, then the provisions of 40 CFR 60.7(e)(1) shall apply.  
 (4)  The owner or operator of an affected facility using a continuous opacity monitor (transmissometer) 
shall record the monitoring data produced during the initial performance test required by 40 CFR 60.8 and shall 
furnish the Administrator a written report of the monitoring results along with Method 9 and 40 CFR 60.8 
performance test results.  
 (5)  The owner or operator of an affected facility subject to an opacity standard may submit, for compliance 
purposes, continuous opacity monitoring system (COMS) data results produced during any performance test 
required under 40 CFR 60.8 in lieu of Method 9 observation data.  If an owner or operator elects to submit COMS 
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data for compliance with the opacity standard, he shall notify the Administrator of that decision, in writing, at least 
30 days before any performance test required under 40 CFR 60.8 is conducted.  Once the owner or operator of an 
affected facility has notified the Administrator to that effect, the COMS data results will be used to determine 
opacity compliance during subsequent tests required under 40 CFR 60.8 until the owner or operator notifies the 
Administrator, in writing, to the contrary.  For the purpose of determining compliance with the opacity standard 
during a performance test required under 40 CFR 60.8 using COMS data, the minimum total time of COMS data 
collection shall be averages of all 6-minute continuous periods within the duration of the mass emission 
performance test.  Results of the COMS opacity determinations shall be submitted along with the results of  the 
performance test required under 60.8.  The owner or operator of an affected facility using a COMS for compliance 
purposes is responsible for demonstrating that the COMS meets the requirements specified in 40 CFR 60.13(c), that 
the COMS has been properly maintained and operated, and that the resulting data have not been altered in any way.  
If COMS data results are submitted for compliance with the opacity standard for a period of time during which 
Method 9 data indicates noncompliance, the Method 9 data will be used to determine compliance with the opacity 
standard. 
 (6)  Upon receipt from an owner or operator of the written reports of the results of the performance tests 
required by 40 CFR 60.8, the opacity observation results and observer certification required by 40 CFR 60.11(e)(1), 
and the COMS results, if applicable, the Administrator will make a finding concerning compliance with opacity and 
other applicable standards.  If COMS data results are used to comply with an opacity standard, only those results are 
required to be submitted along with the performance test results required by 40 CFR 60.8.  If the Administrator 
finds that an affected facility is in compliance with all applicable standards for which performance tests are 
conducted in accordance with 40 CFR 60.8 of this part but during the time such performance tests are being 
conducted fails to meet any applicable opacity standard, the shall notify the owner or operator and advise him that 
he may petition the Administrator within 10 days of receipt of notification to make appropriate adjustment to the 
opacity standard for the affected facility.  
 (7)  The Administrator will grant such a petition upon a demonstration by the owner or operator that the 
affected facility and associated air pollution control equipment was operated and maintained in a manner to 
minimize the opacity of emissions during the performance tests; that the performance tests were performed under 
the conditions established by the Administrator; and that the affected facility and associated air pollution control 
equipment were incapable of being adjusted or operated to meet the applicable opacity standard.  
 (8)  The Administrator will establish an opacity standard for the affected facility meeting the above 
requirements at a level at which the source will be able, as indicated by the performance and opacity tests, to meet 
the opacity standard at all times during which the source is meeting the mass or concentration emission standard. 
The Administrator will promulgate the new opacity standard in the Federal Register. 
 
(f)  Special provisions set forth under an applicable subpart of 40 CFR 60 shall supersede any conflicting provisions 
of 40 CFR 60.11. 
[40 CFR 60.11(a), (b), (c), (d), (e) and (f)] 
 
40 CFR 60.12   Circumvention.  
  
No owner or operator subject to the provisions of this part shall build, erect, install, or use any article, machine, 
equipment or process, the use of which conceals an emission which would otherwise constitute a violation of an 
applicable standard. Such concealment includes, but is not limited to, the use of gaseous diluents to achieve 
compliance with an opacity standard or with a standard which is based on the concentration of a pollutant in the 
gases discharged to the atmosphere.  
[40 CFR 60.12] 
 
40 CFR 60.13   Monitoring requirements. 
  
(a)  For the purposes of this section, all continuous monitoring systems required under applicable subparts shall be 
subject to the provisions of this section upon promulgation of performance specifications for continuous monitoring 
systems under appendix B of 40 CFR 60 and, if the continuous monitoring system is used to demonstrate 
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compliance with emission limits on a continuous basis, appendix F to 40 CFR 60, unless otherwise specified in an 
applicable subpart or by the Administrator.  Appendix F is applicable December 4, 1987. 
 
(b)  All continuous monitoring systems and monitoring devices shall be installed and operational prior to 
conducting performance tests under 40 CFR 60.8.  Verification of operational status shall, as a minimum, include 
completion of the manufacturer's written requirements or recommendations for installation, operation, and 
calibration of the device. 
 
(c)  If the owner or operator of an affected facility elects to submit continuos opacity monitoring system (COMS) 
data for compliance with the opacity standard as provided under 40 CFR 60.11(e)(5), he/she shall conduct a 
performance evaluation of the COMS as specified in Performance Specification 1, appendix B, of 40 CFR 60 before 
the performance test required under 40 CFR 60.8 is conducted.  Otherwise, the owner or operator of an affected 
facility shall conduct a performance evaluation of the COMS or continuous emission monitoring system (CEMS) 
during any performance test required under 40 CFR 60.8 or within 30 days thereafter in accordance with the 
applicable performance specification in appendix B of 40 CFR 60.  The owner or operator of an affected facility 
shall conduct COMS or CEMS performance evaluations at such other times as may be required by the 
Administrator under section 114 of the Act.  
 (1)  The owner or operator of an affected facility using a COMS to determine opacity compliance during 
any performance test required under 40 CFR 60.8 and as described in 40 CFR 60.11(e)(5), shall furnish the 
Administrator two or, upon request, more copies of a written report of the results of the COMS performance 
evaluation described in 40 CFR 60.13(c) at least 10 days before the performance test required under 40 CFR 60.8 is 
conducted. 
 (2)  Except as provided in  40 CFR 60.13(c)(1), the owner or operator of an affected facility shall furnish 
the Administrator within 60 days of completion two or, upon request, more copies of a written report of the results 
of the performance evaluation. 
 
(d) (1)  Owners and operators of a CEMS installed in accordance with the provisions of this part, must check 
the zero (or low level value between 0 and 20 percent of span value) and span (50 to 100 percent of span value) 
calibration drifts at least once daily in accordance with a written procedure.The zero and span shall, as a minimum, 
be adjusted whenever the 24-hour zero drift or 24-hour span drift exceeds two times the limits of the applicable 
performance specifications in appendix B.  The system must allow the amount of excess zero and span drift 
measured at the 24-hour interval checks to be recorded and quantified, whenever specified.  For a COMS, the 
optical surfaces, exposed to the effluent gases, must be cleaned before performing the zero and upscale drift 
adjustments, except for systems using automatic zero adjustments.  The optical surfaces must be cleaned when the 
cumulative automatic zero compensation exceeds 4 percent opacity.  
 (2)  Unless otherwise approved by the Administrator, the following procedures shall be followed for 
continuous monitoring systems measuring opacity of emissions.  Minimum procedures shall include a method for 
producing a simulated zero opacity condition and an upscale (span) opacity condition using a certified neutral 
density filter or other related technique to produce a known obscuration of the light beam.  Such procedures shall 
provide a system check of the analyzer internal optical surfaces and all electronic circuitry including the lamp and 
photo detector assembly. 
 
(e)  Except for system breakdowns, repairs, calibration checks, and zero and span adjustments required under 40 
CFR 60.13(d), all continuous monitoring systems shall be in continuous operation and shall meet minimum 
frequency of operation requirements as follows: 
 (1)  All continuous monitoring systems referenced by 40 CFR 60.13(c) for measuring opacity of emissions 
shall complete a minimum of one cycle of sampling and analyzing for each successive 10-second period and one 
cycle of data recording for each successive 6-minute period. 
 (2)  All continuous monitoring systems referenced by 40 CFR 60.13(c)  for measuring emissions, except 
opacity, shall complete a minimum of one cycle of operation (sampling, analyzing, and data recording) for each 
successive 15-minute period. 
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(f)  All continuous monitoring systems or monitoring devices shall be installed such that representative 
measurements of emissions or process parameters from the affected facility are obtained. Additional procedures for 
location of continuous monitoring systems contained in the applicable Performance Specifications of appendix B of 
40 CFR 60 shall be used.  
 
(g) (1) When more than one continuous monitoring system is used to measure the emissions from only one 
affected facility (e.g. multiple breechings, multiple outlets), the owner or operator shall report the results as required 
from each continuous monitoring system.  When the effluent from one affected facility is released to the atmosphere 
through more than one point, the owner or operator shall install an applicable continuous monitoring system on each 
separate effluent unless installation of fewer systems is approved by the Administrator. 

(2) When the effluents from two or more affected facilities subject to the same opacity standard are 
combined before being released to the atmosphere, the owner or operator may either install a continuous opacity 
monitoring system at a location monitoring the combined effluent or install an opacity combiner system comprised 
of opacity and flow monitoring systems on each stream, and shall report as per Sec. 60.7(c) on the combined 
effluent.  When the affected facilities are not subject to the same opacity standard applicable, except for documented 
periods of shutdown of the affected facility, subject to the most stringent opacity standard shall apply. 

(3) When the effluents from two or more affected facilities subject to the same emissions standard, other 
than opacity, are combined before released to the atmosphere, the owner or operator may install applicable 
continuous monitoring systems on each effluent or on the combined effluent.  When the affected facilities are not 
subject to the continuous monitoring standard, separate continuous monitoring systems shall be installed on each 
effluent and the owner or operator shall report as required for each affected facility. 
 
(h)  Owners or operators of all continuous monitoring systems for measurement of opacity shall reduce all data to 6-
minute averages and for continuous monitoring systems other than opacity to 1-hour averages for time periods as 
defined in 40 CFR 60.2.  Six-minute opacity averages shall be calculated from 36 or more data points equally 
spaced over each 6-minute period.  For continuous monitoring systems other than opacity, 1-hour averages shall be 
computed from four or more data points equally spaced over each 1-hour period. Data recorded during periods of 
continuous system breakdowns, repairs, calibration checks, and zero and span adjustments shall not be included in 
the data averages computed under this paragraph. For owners or operators complying with the requirements in Sec. 
60.7(f)(1) or (2), data averages must include any data recorded during periods of monitor breakdown or 
malfunction.  An arithmetic or integrated average of all data may be used. The data may be recorded in reduced or 
non reduced form (e.g., ppm pollutant and percent O2 or ng or pollutant per J of heat input). All excess emissions 
shall be converted into units of the standard using the applicable conversion procedures specified in subparts. After 
conversion into units of the standard, the data may be rounded to the same number of significant digits as used in 
the applicable subparts to specify the emission limit (e.g., rounded to the nearest 1 percent opacity). 
[Rule 62-296.800, F.A.C.; 40 CFR 60.13(h)]. 
 
(i)  After receipt and consideration of written application, the Administrator may approve alternatives to any 
monitoring procedures or requirements of this part including, but not limited to the following:  
   (1) Alternative monitoring requirements when installation of a continuous monitoring system or monitoring 
device specified by this part would not provide accurate measurements due to liquid water or other interferences 
caused by substances in the effluent gases.  
   (2) Alternative monitoring requirements when the affected facility is infrequently operated.  
   (3) Alternative monitoring requirements to accommodate continuous monitoring systems that require 
additional measurements to correct for stack moisture conditions.  
   (4) Alternative locations for installing continuous monitoring systems or monitoring devices when the 
owner or operator can demonstrate that installation at alternate locations will enable accurate and representative 
measurements.  
   (5) Alternative methods of converting pollutant concentration measurements to units of the standards.  
   (6) Alternative procedures for performing daily checks of zero and span drift that do not involve use of span 
gases or test cells.  
   (7) Alternatives to the A.S.T.M. test methods or sampling procedures specified by any subpart.  
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   (8) Alternative continuous monitoring systems that do not meet the design or performance requirements in 
Performance Specification 1, appendix B, but adequately demonstrate a definite and consistent relationship between 
its measurements and the measurements of opacity by a system complying with the requirements in Performance 
Specification 1. The Administrator may require that such demonstration be performed for each affected facility.  
   (9) Alternative monitoring requirements when the effluent from a single affected facility or the combined 
effluent from two or more affected facilities is released to the atmosphere through more than one point.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.13(i)]. 
 
(j)  An alternative to the relative accuracy (RA) test specified in Performance Specification 2 of appendix B may be 
requested as follows: 
   (1) An alternative to the reference method tests for determining RA is available for sources with emission 
rates demonstrated to be less than 50 percent of the applicable standard. A source owner or operator may petition 
the Administrator to waive the RA test in section 8.4 of Performance Specification 2 and substitute the procedures 
in section 16.0 if the results of a performance test conducted according to the requirements in 40 CFR 60.8 of this 
subpart or other tests performed following the criteria in 40 CFR 60.8 demonstrate that the emission rate of the 
pollutant of interest in the units of the applicable standard is less than 50 percent of the applicable standard. For 
sources subject to standards expressed as control efficiency levels, a source owner or operator may petition the 
Administrator to waive the RA test and substitute the procedures in section 16.0 of Performance Specification 2 if 
the control device exhaust emission rate is less than 50 percent of the level needed to meet the control efficiency 
requirement. The alternative procedures do not apply if the continuous emission monitoring system is used to 
determine compliance continuously with the applicable standard. The petition to waive the RA test shall include a 
detailed description of the procedures to be applied. Included shall be location and procedure for conducting the 
alternative, the concentration or response levels of the alternative RA materials, and the other equipment checks 
included in the alternative procedure. The Administrator will review the petition for completeness and applicability. 
The determination to grant a waiver will depend on the intended use of the CEMS data (e.g., data collection 
purposes other than NSPS) and may require specifications more stringent than in Performance Specification 2 (e.g., 
the applicable emission limit is more stringent than NSPS). 
   (2) The waiver of a CEMS RA test will be reviewed and may be rescinded at such time, following 
successful completion of the alternative RA procedure that the CEMS data indicate the source emissions 
approaching the level. The criterion for reviewing the waiver is the collection of CEMS data showing that emissions 
have exceeded 70 percent of the applicable standard for seven, consecutive, averaging periods as specified by the 
applicable regulation(s). For sources subject to standards expressed as control efficiency levels, the criterion for 
reviewing the waiver is the collection of CEMS data showing that exhaust emissions have exceeded 70 percent of 
the level needed to meet the control efficiency requirement for seven, consecutive, averaging periods as specified by 
the applicable regulation(s) [e.g., 40 CFR 60.45(g)(2) and 40 CFR 60.45(g)(3), 40 CFR 60.73(e), and 40 CFR 
60.84(e)]. It is the responsibility of the source operator to maintain records and determine the level of emissions 
relative to the criterion on the waiver of RA testing. If this criterion is exceeded, the owner or operator must notify 
the Administrator within 10 days of such occurrence and include a description of the nature and cause of the 
increasing emissions. The Administrator will review the notification and may rescind the waiver and require the 
owner or operator to conduct a RA test of the CEMS as specified in section 8.4 of Performance Specification 2. 
[Rule 62-296.800, F.A.C.; 40 CFR 60.13(j)].  
 
40 CFR 60.14   Modification.  
  
(a)  Except as provided under 40 CFR 60.14(e) and 40 CFR 60.14(f), any physical or operational change to an 
existing facility which results in an increase in the emission rate to the atmosphere of any pollutant to which a 
standard applies shall be considered a modification within the meaning of section 111 of the Act. Upon 
modification, an existing facility shall become an affected facility for each pollutant to which a standard applies and 
for which there is an increase in the emission rate to the atmosphere.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.14(a)].  
 
(b)  Emission rate shall be expressed as kg/hr (lbs./hour) of any pollutant discharged into the atmosphere for which 
a standard is applicable. The Administrator shall use the following to determine emission rate:  
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   (1) Emission factors as specified in the latest issue of "Compilation of Air Pollutant Emission Factors", 
EPA Publication No. AP-42, or other emission factors determined by the Administrator to be superior to AP-42 
emission factors, in cases where utilization of emission factors demonstrates that the emission level resulting from 
the physical or operational change will either clearly increase or clearly not increase.  
   (2) Material balances, continuous monitor data, or manual emission tests in cases where utilization of 
emission factors as referenced in 40 CFR 60.14(b)(1) does not demonstrate to the Administrator's satisfaction 
whether the emission level resulting from the physical or operational change will either clearly increase or clearly 
not increase, or where an owner or operator demonstrates to the Administrator's satisfaction that there are 
reasonable grounds to dispute the result obtained by the Administrator utilizing emission factors as referenced in 40 
CFR 60.14(b)(1) . When the emission rate is based on results from manual emission tests or continuous monitoring 
systems, the procedures specified in 40 CFR 60 appendix C of 40 CFR 60 shall be used to determine whether an 
increase in emission rate has occurred. Tests shall be conducted under such conditions as the Administrator shall 
specify to the owner or operator based on representative performance of the facility. At least three valid test runs 
must be conducted before and at least three after the physical or operational change. All operating parameters which 
may affect emissions must be held constant to the maximum feasible degree for all test runs. 
[Rule 62-296.800, F.A.C.; 40 CFR 60.14(b)]. 
 
(c)  The addition of an affected facility to a stationary source as an expansion to that source or as a replacement for 
an existing facility shall not by itself bring within the applicability of this part any other facility within that source.  
 [Rule 62-296.800, F.A.C.; 40 CFR 60.14(c)]. 
 
(d) [Reserved]  
 
(e) The following shall not, by themselves, be considered modifications under this part:  
   (1) Maintenance, repair, and replacement which the Administrator determines to be routine for a source 
category, subject to the provisions of 40 CFR 60.14(c) and 40 CFR 60.15.  
   (2) An increase in production rate of an existing facility, if that increase can be accomplished without a 
capital expenditure on that facility.  
   (3) An increase in the hours of operation.  
   (4) Use of an alternative fuel or raw material if, prior to the date any standard under this part becomes 
applicable to that source type, as provided by 40 CFR 60.1, the existing facility was designed to accommodate that 
alternative use. A facility shall be considered to be designed to accommodate an alternative fuel or raw material if 
that use could be accomplished under the facility's construction specifications as amended prior to the change. 
Conversion to coal required for energy considerations, as specified in section 111(a)(8) of the Act, shall not be 
considered a modification.  
   (5) The addition or use of any system or device whose primary function is the reduction of air pollutants, 
except when an emission control system is removed or is replaced by a system which the Administrator determines 
to be less environmentally  
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   (6) The relocation or change in ownership of an existing facility.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.14(e)]. 
 
(f)  Special provisions set forth under an applicable subpart of this part shall supersede any conflicting provisions of 
this section.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.14(f)]. 
 
(g) Within 180 days of the completion of any physical or operational change subject to the control measures 
specified in 40 CFR 60.14(a), compliance with all applicable standards must be achieved.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.14(g)]. 
 
(h) No physical change, or change in the method of operation, at an existing electric utility steam generating unit 
shall be treated as a modification for the purposes of this section provided that such change does not increase the 
maximum hourly emissions of any pollutant regulated under this section above the maximum hourly emissions 
achievable at that unit during the 5 years prior to the change. 
 
(i) Repowering projects that are awarded funding from the Department of Energy as permanent clean coal 
technology demonstration projects (or similar projects funded by EPA) are exempt from the requirements of this 
section provided that such change does not increase the maximum hourly emissions of any pollutant regulated under 
this section above the maximum hourly emissions achievable at that unit during the five years prior to the change. 
 
(j) (1) Repowering projects that qualify for an extension under section 409(b) of the Clean Air Act are exempt 
from the requirements of this section, provided that such change does not increase the actual hourly emissions of 
any pollutant regulated under this section above the actual hourly emissions achievable at that unit during the 5 
years prior to the change. 

(2) This exemption shall not apply to any new unit that: 
(i) Is designated as a replacement for an existing unit; 
(ii) Qualifies under section 409(b) of the Clean Air Act for an extension of an emission limitation 

compliance date under section 405 of the Clean Air Act; and 
(iii) Is located at a different site than the existing unit. 

 
(k) The installation, operation, cessation, or removal of a temporary clean coal technology demonstration project is 
exempt from the requirements of this section. A temporary clean coal control technology demonstration project, for 
the purposes of this section is a clean coal technology demonstration project that is operated for a period of 5 years 
or less, and which complies with the State implementation plan for the State in which the project is located and 
other requirements necessary to attain and maintain the national ambient air quality standards during the project and 
after it is terminated. 
 
(l) The reactivation of a very clean coal-fired electric utility steam generating unit is exempt from the requirements 
of this section. 
 
40 CFR 60.15   Reconstruction.  
  
(a)  An existing facility, upon reconstruction, becomes an affected facility, irrespective of any change in emission 
rate.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(a)]. 
 
(b)  "Reconstruction" means the replacement of components of an existing facility to such an extent that:  
   (1) The fixed capital cost of the new components exceeds 50 percent of the fixed capital cost that would be 
required to construct a comparable entirely new facility, and  
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   (2) It is technologically and economically feasible to meet the applicable standards set forth in this part.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(b)]. 
 
(c)  "Fixed capital cost"' means the capital needed to provide all the depreciable components.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(c)]. 
 
(d)  If an owner or operator of an existing facility proposes to replace components, and the fixed capital cost of the 
new components exceeds 50 percent of the fixed capital cost that would be required to construct a comparable 
entirely new facility, he shall notify the Administrator of the proposed replacements. The notice must be 
postmarked 60 days (or as soon as practicable) before construction of the replacements is commenced and must 
include the following information:  
   (1) Name and address of the owner or operator.  
   (2) The location of the existing facility.  
   (3) A brief description of the existing facility and the components which are to be replaced.  
   (4) A description of the existing air pollution control equipment and the proposed air pollution control 
equipment.  
   (5) An estimate of the fixed capital cost of the replacements and of constructing a comparable entirely new 
facility.  
   (6) The estimated life of the existing facility after the replacements.  
   (7) A discussion of any economic or technical limitations the facility may have in complying with the 
applicable standards of performance after the proposed replacements.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(d)]. 
 
(e)  The Administrator will determine, within 30 days of the receipt of the notice required by 40 CFR 60.15(d) and 
any additional information he may reasonably require, whether the proposed replacement constitutes reconstruction.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(e)]. 
 
(f)  The Administrator's determination under 40 CFR 60.15(e) shall be based on:  
   (1) The fixed capital cost of the replacements in comparison to the fixed capital cost that would be required 
to construct a comparable entirely new facility;  
   (2) The estimated life of the facility after the replacements compared to the life of a comparable entirely 
new facility;  
   (3) The extent to which the components being replaced cause or contribute to the emissions from the 
facility; and  
   (4) Any economic or technical limitations on compliance with applicable standards of performance which 
are inherent in the proposed replacements.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(f)]. 
 
(g)  Individual subparts of this part may include specific provisions which refine and delimit the concept of 
reconstruction set forth in this section.  
[Rule 62-296.800, F.A.C.; 40 CFR 60.15(g)]. 
 
§  60.18  General control device requirements.  
 
(a) Introduction. This section contains requirements for control devices used to comply with applicable subparts of 
parts 60 and 61. The requirements are placed here for administrative convenience and only apply to facilities 
covered by subparts referring to this section.  
(b) Flares. Paragraphs (c) through (f) apply to flares.  
(c) (1) Flares shall be designed for and operated with no visible emissions as determined by the methods 
specified in paragraph (f), except for periods not to exceed a total of 5 minutes during any 2 consecutive hours.  

(2) Flares shall be operated with a flame present at all times, as determined by the methods specified in 
paragraph (f).  
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(3) An owner/operator has the choice of adhering to either the heat content specifications in paragraph 
(c)(3)(ii) of this section and the maximum tip velocity specifications in paragraph (c)(4) of this section, or adhering 
to the requirements in paragraph (c)(3)(i) of this section.  

(i) (A) Flares shall be used that have a diameter of 3 inches or greater, are nonassisted, have a 
hydrogen content of 8.0 percent (by volume), or greater, and are designed for and operated with an exit velocity less 
than 37.2 m/sec (122 ft/sec) and less than the velocity, Vmax, as determined by the following equation:  

Vmax=(XH2−K1)* K2  
Where:  
Vmax=Maximum permitted velocity, m/sec.  
K1=Constant, 6.0 volume-percent hydrogen.  
K2=Constant, 3.9(m/sec)/volume-percent hydrogen.  
XH2=The volume-percent of hydrogen, on a wet basis, as calculated by using the American Society for 
Testing and Materials (ASTM) Method D1946-77. (Incorporated by reference as specified in §  60.17).  

(B) The actual exit velocity of a flare shall be determined by the method specified in 
paragraph (f)(4) of this section.  

(ii) Flares shall be used only with the net heating value of the gas being combusted being 11.2 
MJ/scm (300 Btu/scf) or greater if the flare is steam-assisted or air-assisted; or with the net heating value of the gas 
being combusted being 7.45 MJ/scm (200 Btu/scf) or greater if the flare is nonassisted. The net heating value of the 
gas being combusted shall be determined by the methods specified in paragraph (f)(3) of this section.  

(4) (i) Steam-assisted and nonassisted flares shall be designed for and operated with an exit velocity, as 
determined by the methods specified in paragraph (f)(4) of this section, less than 18.3 m/sec (60 ft/sec), except as 
provided in paragraphs (c)(4) (ii) and (iii) of this section.  

(ii) Steam-assisted and nonassisted flares designed for and operated with an exit velocity, as 
determined by the methods specified in paragraph (f)(4), equal to or greater than 18.3 m/sec (60 ft/sec) but less than 
122 m/sec (400 ft/sec) are allowed if the net heating value of the gas being combusted is greater than 37.3 MJ/scm 
(1,000 Btu/scf).  

(iii) Steam-assisted and nonassisted flares designed for and operated with an exit velocity, as 
determined by the methods specified in paragraph (f)(4), less than the velocity, Vmax, as determined by the method 
specified in paragraph (f)(5), and less than 122 m/sec (400 ft/sec) are allowed.  

(5) Air-assisted flares shall be designed and operated with an exit velocity less than the velocity, Vmax, as 
determined by the method specified in paragraph (f)(6).  

(6) Flares used to comply with this section shall be steam-assisted, air-assisted, or nonassisted.  
(d) Owners or operators of flares used to comply with the provisions of this subpart shall monitor these control 
devices to ensure that they are operated and maintained in conformance with their designs. Applicable subparts will 
provide provisions stating how owners or operators of flares shall monitor these control devices.  
 
(e) Flares used to comply with provisions of this subpart shall be operated at all times when emissions may be 
vented to them.  
 
(f) (1) Method 22 of appendix A to this part shall be used to determine the compliance of flares with the visible 
emission provisions of this subpart. The observation period is 2 hours and shall be used according to Method 22.  

(2) The presence of a flare pilot flame shall be monitored using a thermocouple or any other equivalent 
device to detect the presence of a flame.  

(3) The net heating value of the gas being combusted in a flare shall be calculated using the following 
equation:  
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          Eq. 1 

 
 

where:  
HT=Net heating value of the sample, MJ/scm; where the net enthalpy per mole of offgas is based on combustion at 
25 °C and 760 mm Hg, but the standard temperature for determining the volume corresponding to one mole is 20 
°C;  

 
          Eq. 2 

 
 

Ci=Concentration of sample component i in ppm on a wet basis, as measured for organics by Reference Method 18 
and measured for hydrogen and carbon monoxide by ASTM D1946-77 or 90 (Reapproved 1994) (Incorporated by 
reference as specified in §  60.17); and  
Hi=Net heat of combustion of sample component i, kcal/g mole at 25 °>C and 760 mm Hg. The heats of 
combustion may be determined using ASTM D2382-76 or 88 or D4809-95 (incorporated by reference as specified 
in §  60.17) if published values are not available or cannot be calculated.  

(4) The actual exit velocity of a flare shall be determined by dividing the volumetric flowrate (in units of 
standard temperature and pressure), as determined by Reference Methods 2, 2A, 2C, or 2D as appropriate; by the 
unobstructed (free) cross sectional area of the flare tip.  

(5) The maximum permitted velocity, Vmax, for flares complying with paragraph (c)(4)(iii) shall be 
determined by the following equation. Log10 (Vmax)=(HT+28.8)/31.7  
Vmax=Maximum permitted velocity, M/sec  
28.8=Constant  
31.7=Constant  
HT=The net heating value as determined in paragraph (f)(3).  

(6) The maximum permitted velocity, Vmax, for air-assisted flares shall be determined by the following 
equation. Vmax=8.706+0.7084 (HT)  
Vmax=Maximum permitted velocity, m/sec  
8.706=Constant  
0.7084=Constant  
HT=The net heating value as determined in paragraph (f)(3).  
 
§ 60.19 General notification and reporting requirements. 
 
(a)  For the purposes of this part, time periods specified in days shall be measured in calendar days, even if the word 
‘‘calendar’’ is absent, unless otherwise specified in an applicable requirement. 
 
(b)  For the purposes of this part, if an explicit postmark deadline is not specified in an applicable requirement for 
the submittal of a notification, application, report, or other written communication to the Administrator, the owner 
or operator shall postmark the submittal on or before the number of days specified in the applicable requirement. 
For example, if a notification must be submitted 15 days before a particular event is scheduled to take place, the 
notification shall be post-marked on or before 15 days preceding the event; likewise, if a notification must be 
submitted 15 days after a particular event takes place, the notification shall be delivered or postmarked on or before 
15 days following the end of the event. The use of reliable non-Government mail carriers that provide indications of 
verifiable delivery of information required to be submitted to the Administrator, similar to the post-mark provided 
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by the U.S. Postal Service, or alternative means of delivery, including the use of electronic media, agreed to by the 
permitting authority, is acceptable. 
 
(c)  Notwithstanding time periods or postmark deadlines specified in this part for the submittal of information to the 
Administrator by an owner or operator, or the review of such information by the Administrator, such time periods or 
deadlines may be changed by mutual agreement between the owner or operator and the Administrator.  Procedures 
governing the implementation of this provision are specified in paragraph (f) of this section. 
 
(d)  If an owner or operator of an affected facility in a State with delegated authority is required to submit periodic 
reports under this part to the State, and if the State has an established timeline for the submission of periodic reports 
that is consistent with the reporting frequency(ies) specified for such facility under this part, the owner or operator 
may change the dates by which periodic reports under this part shall be submitted (without changing the frequency 
of reporting) to be consistent with the State’s schedule by mutual agreement between the owner or operator and the 
State. The allowance in the previous sentence applies in each State beginning 1 year after the affected facility is 
required to be in compliance with the applicable subpart in this part. Procedures governing the implementation of 
this provision are specified in paragraph (f) of this section. 
 
(e) If an owner or operator supervises one or more stationary sources affected by standards set under this part and 
standards set under part 61, part 63, or both such parts of this chapter, he/she may arrange by mutual agreement 
between the owner or operator and the Administrator (or the State with an approved permit program) a common 
schedule on which periodic reports required by each applicable standard shall be submitted throughout the year. The 
allowance in the previous sentence applies in each State beginning 1 year after the stationary source is required to 
be in compliance with the applicable subpart in this part, or 1 year after the stationary source is required to be in 
compliance with the applicable 40 CFR part 61 or part 63 of this chapter standard, whichever is latest.  Procedures 
governing the implementation of this provision are specified in paragraph (f) of this section. 
 
(f) (1) (i) Until an adjustment of a time period or postmark deadline has been approved by the 
Administrator under paragraphs (f)(2) and (f)(3) of this section, the owner or operator of an affected facility remains 
strictly subject to the requirements of this part. 

(ii) An owner or operator shall request the adjustment provided for in paragraphs (f)(2) and (f)(3) of 
this section each time he or she wishes to change an applicable time period or postmark deadline specified in this 
part. 

(2)  Notwithstanding time periods or postmark deadlines specified in this part for the submittal of 
information to the Administrator by an owner or operator, or the review of such information by the Administrator, 
such time periods or deadlines may be changed by mutual agreement between the owner or operator and the 
Administrator. An owner or operator who wishes to request a change in a time period or postmark deadline for a 
particular requirement shall request the adjustment in writing as soon as practicable before the subject activity is 
required to take place. The owner or operator shall include in the request whatever information he or she considers 
useful to convince the Administrator that an adjustment is warranted. 

(3)  If, in the Administrator’s judgment, an owner or operator’s request for an adjustment to a particular 
time period or postmark deadline is warranted, the Administrator will approve the adjustment. The Administrator 
will notify the owner or operator in writing of approval or disapproval of the request for an adjustment within 15 
calendar days of receiving sufficient information to evaluate the request. 

(4)  If the Administrator is unable to meet a specified deadline, he or she will notify the owner or operator 
of any significant delay and inform the owner or operator of the amended schedule. 
 
a.con 
/raw 
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Updated 11/26/03 
 
40 CFR 60 NSPS Appendix B 
 
Performance Specification 2 -- Specifications and Test Procedures for SO2 and NOX Continuous 
Emission Monitoring Systems in Stationary Sources  
 
1.0      Scope and Application 
 
1.1      Analytes  
Analyte CAS Nos. 
Sulfur Dioxide (SO2) 7449-09-5 

10102-44-0 (NO2) Nitrogen Oxides (NOX) 
10024-97-2 (NO) 

 
1.2      Applicability.  

1.2.1      This specification is for evaluating the acceptability of SO2 and NOX continuous emission 
monitoring systems (CEMS) at the time of installation or soon after and whenever specified in the 
regulations. The CEMS may include, for certain stationary sources, a diluent (O2 or CO2) monitor.  

1.2.2      This specification is not designed to evaluate the installed CEMS performance over an 
extended period of time nor does it identify specific calibration techniques and other auxiliary procedures to 
assess the CEMS performance. The source owner or operator is responsible to calibrate, maintain, and operate 
the CEMS properly. The Administrator may require, under Section 114 of the Act, the operator to conduct 
CEMS performance evaluations at other times besides the initial test to evaluate the CEMS performance. See 
40 CFR Part 60, §  60.13(c).  
 
2.0      Summary of Performance Specification 
 
Procedures for measuring CEMS relative accuracy and calibration drift are outlined. CEMS installation and 
measurement location specifications, equipment specifications, performance specifications, and data 
reduction procedures are included. Conformance of the CEMS with the Performance Specification is 
determined.  
 
3.0      Definitions 

 
3.1      Calibration Drift (CD) means the difference in the CEMS output readings from the established 

reference value after a stated period of operation during which no unscheduled maintenance, repair, or 
adjustment took place.  

3.2      Centroidal Area means a concentric area that is geometrically similar to the stack or duct cross 
section and is no greater than l percent of the stack or duct cross-sectional area.  

3.3      Continuous Emission Monitoring System means the total equipment required for the 
determination of a gas concentration or emission rate. The sample interface, pollutant analyzer, diluent 
analyzer, and data recorder are the major subsystems of the CEMS.  

3.4      Data Recorder means that portion of the CEMS that provides a permanent record of the 
analyzer output. The data recorder may include automatic data reduction capabilities.  

3.5      Diluent Analyzer means that portion of the CEMS that senses the diluent gas (i.e., CO2 or O2) 
and generates an output proportional to the gas concentration.  

3.6      Path CEMS means a CEMS that measures the gas concentration along a path greater than 10 
percent of the equivalent diameter of the stack or duct cross section.  

3.7      Point CEMS means a CEMS that measures the gas concentration either at a single point or 
along a path equal to or less than 10 percent of the equivalent diameter of the stack or duct cross section.  

3.8      Pollutant Analyzer means that portion of the CEMS that senses the pollutant gas and generates 
an output proportional to the gas concentration.  



3.9      Relative Accuracy (RA) means the absolute mean difference between the gas concentration or 
emission rate determined by the CEMS and the value determined by the reference method (RM), plus the 2.5 
percent error confidence coefficient of a series of tests, divided by the mean of the RM tests or the applicable 
emission limit.  

3.10      Sample Interface means that portion of the CEMS used for one or more of the following: 
sample acquisition, sample delivery, sample conditioning, or protection of the monitor from the effects of the 
stack effluent.  

3.11      Span Value means the concentration specified for the affected source category in an 
applicable subpart of the regulations that is used to set the calibration gas concentration and in determining 
calibration drift.  
 
4.0      Interferences [Reserved]  
 
5.0      Safety 
 
The procedures required under this performance specification may involve hazardous materials, operations, 
and equipment. This performance specification may not address all of the safety problems associated with 
these procedures. It is the responsibility of the user to establish appropriate safety and health practices and 
determine the applicable regulatory limitations prior to performing these procedures. The CEMS user's 
manual and materials recommended by the reference method should be consulted for specific precautions to 
be taken.  
 
6.0      Equipment and Supplies 
 
6.1      CEMS Equipment Specifications.  

6.1.1      Data Recorder Scale. The CEMS data recorder output range must include zero and a high-
level value. The high-level value is chosen by the source owner or operator and is defined as follows:  

6.1.1.1      For a CEMS intended to measure an uncontrolled emission (e.g., SO2 
measurements at the inlet of a flue gas desulfurization unit), the high-level value should be between 
1.25 and 2 times the maximum potential emission level over the appropriate averaging time, unless 
otherwise specified in an applicable subpart of the regulations.  

6.1.1.2      For a CEMS installed to measure controlled emissions or emissions that are in 
compliance with an applicable regulation, the high-level value between 1.5 times the pollutant 
concentration corresponding to the emission standard level and the span value given in the applicable 
regulations is adequate.  

6.1.1.3      Alternative high-level values may be used, provided the source can measure 
emissions which exceed the full-scale limit in accordance with the requirements of applicable 
regulations.  

6.1.1.4      If an analog data recorder is used, the data recorder output must be established so 
that the high-level value would read between 90 and 100 percent of the data recorder full scale. (This 
scale requirement may not be applicable to digital data recorders.) The zero and high level calibration 
gas, optical filter, or cell values should be used to establish the data recorder scale.  
6.1.2      The CEMS design should also allow the determination of calibration drift at the zero and 

high-level values. If this is not possible or practical, the design must allow these determinations to be 
conducted at a low-level value (zero to 20 percent of the high-level value) and at a value between 50 and 100 
percent of the high-level value. In special cases, the Administrator may approve a single-point calibration-
drift determination.  
 
6.2      Other equipment and supplies, as needed by the applicable reference method(s) (see Section 8.4.2 of 
this Performance Specification), may be required.  
 



7.0      Reagents and Standards 
 
7.1      Reference Gases, Gas Cells, or Optical Filters. As specified by the CEMS manufacturer for calibration 
of the CEMS (these need not be certified).  
 
7.2      Reagents and Standards. May be required as needed by the applicable reference method(s) (see Section 
8.4.2 of this Performance Specification).  
 
8.0      Performance Specification Test Procedure  
 
8.1      Installation and Measurement Location Specifications.  

8.1.1      CEMS Installation. Install the CEMS at an accessible location where the pollutant 
concentration or emission rate measurements are directly representative or can be corrected so as to be 
representative of the total emissions from the affected facility or at the measurement location cross section. 
Then select representative measurement points or paths for monitoring in locations that the CEMS will pass 
the RA test (see Section 8.4). If the cause of failure to meet the RA test is determined to be the measurement 
location and a satisfactory correction technique cannot be established, the Administrator may require the 
CEMS to be relocated. Suggested measurement locations and points or paths that are most likely to provide 
data that will meet the RA requirements are listed below.  

8.1.2      CEMS Measurement Location. It is suggested that the measurement location be (1) at least 
two equivalent diameters downstream from the nearest control device, the point of pollutant generation, or 
other point at which a change in the pollutant concentration or emission rate may occur and (2) at least a half 
equivalent diameter upstream from the effluent exhaust or control device.  

8.1.2.1      Point CEMS. It is suggested that the measurement point be (1) no less than 1.0 
meter (3.3 ft) from the stack or duct wall or (2) within or centrally located over the centroidal area of 
the stack or duct cross section.  

8.1.2.2      Path CEMS. It is suggested that the effective measurement path (1) be totally 
within the inner area bounded by a line 1.0 meter (3.3 ft) from the stack or duct wall, or (2) have at 
least 70 percent of the path within the inner 50 percent of the stack or duct cross-sectional area, or (3) 
be centrally located over any part of the centroidal area.  
8.1.3      Reference Method Measurement Location and Traverse Points.  

8.1.3.1      Select, as appropriate, an accessible RM measurement point at least two equivalent 
diameters downstream from the nearest control device, the point of pollutant generation, or other 
point at which a change in the pollutant concentration or emission rate may occur, and at least a half 
equivalent diameter upstream from the effluent exhaust or control device. When pollutant 
concentration changes are due solely to diluent leakage (e.g., air heater leakages) and pollutants and 
diluents are simultaneously measured at the same location, a half diameter may be used in lieu of two 
equivalent diameters. The CEMS and RM locations need not be the same.  

8.1.3.2      Select traverse points that assure acquisition of representative samples over the 
stack or duct cross section. The minimum requirements are as follows: Establish a "measurement 
line" that passes through the centroidal area and in the direction of any expected stratification. If this 
line interferes with the CEMS measurements, displace the line up to 30 cm (12 in.) (or 5 percent of 
the equivalent diameter of the cross section, whichever is less) from the centroidal area. Locate three 
traverse points at 16.7, 50.0, and 83.3 percent of the measurement line. If the measurement line is 
longer than 2.4 meters (7.8 ft) and pollutant stratification is not expected, the three traverse points 
may be located on the line at 0.4, 1.2, and 2.0 meters from the stack or duct wall. This option must not 
be used after wet scrubbers or at points where two streams with different pollutant concentrations are 
combined. If stratification is suspected, the following procedure is suggested. For rectangular ducts, 
locate at least nine sample points in the cross section such that sample points are the centroids of 
similarly-shaped, equal area divisions of the cross section. Measure the pollutant concentration, and, 
if applicable, the diluent concentration at each point using appropriate reference methods or other 
appropriate instrument methods that give responses relative to pollutant concentrations. Then 
calculate the mean value for all sample points. For circular ducts, conduct a 12-point traverse (i.e., six 



points on each of the two perpendicular diameters) locating the sample points as described in 40 CFR 
60, Appendix A, Method 1. Perform the measurements and calculations as described above. 
Determine if the mean pollutant concentration is more than 10% different from any single point. If so, 
the cross section is considered to be stratified, and the tester may not use the alternative traverse point 
locations (...0.4, 1.2, and 2.0 meters from the stack or duct wall.) but must use the three traverse 
points at 16.7, 50.0, and 83.3 percent of the entire measurement line. Other traverse points may be 
selected, provided that they can be shown to the satisfaction of the Administrator to provide a 
representative sample over the stack or duct cross section. Conduct all necessary RM tests within 3 
cm (1.2 in.) of the traverse points, but no closer than 3 cm (1.2 in.) to the stack or duct wall.  

 
8.2      Pretest Preparation. Install the CEMS, prepare the RM test site according to the specifications in 
Section 8.1, and prepare the CEMS for operation according to the manufacturer's written instructions.  
 
8.3      Calibration Drift Test Procedure.  

8.3.1      CD Test Period. While the affected facility is operating at more than 50 percent of normal 
load, or as specified in an applicable subpart, determine the magnitude of the CD once each day (at 24-hour 
intervals) for 7 consecutive days according to the procedure given in Sections 8.3.2 through 8.3.4.  

8.3.2      The purpose of the CD measurement is to verify the ability of the CEMS to conform to the 
established CEMS calibration used for determining the emission concentration or emission rate. Therefore, if 
periodic automatic or manual adjustments are made to the CEMS zero and calibration settings, conduct the 
CD test immediately before these adjustments, or conduct it in such a way that the CD can be determined.  

8.3.3      Conduct the CD test at the two points specified in Section 6.1.2. Introduce to the CEMS the 
reference gases, gas cells, or optical filters (these need not be certified). Record the CEMS response and 
subtract this value from the reference value (see example data sheet in Figure 2-1).  
 
8.4      Relative Accuracy Test Procedure.  

8.4.1      RA Test Period. Conduct the RA test according to the procedure given in Sections 8.4.2 
through 8.4.6 while the affected facility is operating at more than 50 percent of normal load, or as specified in 
an applicable subpart. The RA test may be conducted during the CD test period.  

8.4.2      Reference Methods. Unless otherwise specified in an applicable subpart of the regulations, 
Methods 3B, 4, 6, and 7, or their approved alternatives, are the reference methods for diluent (O2 and CO2), 
moisture, SO2, and NOx, respectively.  

8.4.3      Sampling Strategy for RM Tests. Conduct the RM tests in such a way that they will yield 
results representative of the emissions from the source and can be correlated to the CEMS data. It is 
preferable to conduct the diluent (if applicable), moisture (if needed), and pollutant measurements 
simultaneously. However, diluent and moisture measurements that are taken within an hour of the pollutant 
measurements may be used to calculate dry pollutant concentration and emission rates. In order to correlate 
the CEMS and RM data properly, note the beginning and end of each RM test period of each run (including 
the exact time of day) on the CEMS chart recordings or other permanent record of output. Use the following 
strategies for the RM tests:  

8.4.3.1      For integrated samples (e.g., Methods 6 and Method 4), make a sample traverse of 
at least 21 minutes, sampling for an equal time at each traverse point (see Section 8.1.3.2 for 
discussion of traverse points.  

8.4.3.2      For grab samples (e.g., Method 7), take one sample at each traverse point, 
scheduling the grab samples so that they are taken simultaneously (within a 3-minute period) or at an 
equal interval of time apart over the span of time the CEM pollutant is measured. A test run for grab 
samples must be made up of at least three separate measurements.  

Note: At times, CEMS RA tests are conducted during new source performance standards 
performance tests. In these cases, RM results obtained during CEMS RA tests may be used to 
determine compliance as long as the source and test conditions are consistent with the applicable 
regulations.  
8.4.4      Number of RM Tests. Conduct a minimum of nine sets of all necessary RM test runs.  



Note: More than nine sets of RM tests may be performed. If this option is chosen, a maximum of 
three sets of the test results may be rejected so long as the total number of test results used to 
determine the RA is greater than or equal to nine. However, all data must be reported, including the 
rejected data.  
8.4.5      Correlation of RM and CEMS Data. Correlate the CEMS and the RM test data as to the time 

and duration by first determining from the CEMS final output (the one used for reporting) the integrated 
average pollutant concentration or emission rate for each pollutant RM test period. Consider system response 
time, if important, and confirm that the pair of results are on a consistent moisture, temperature, and diluent 
concentration basis. Then, compare each integrated CEMS value against the corresponding average RM 
value. Use the following guidelines to make these comparisons.  

8.4.5.1      If the RM has an integrated sampling technique, make a direct comparison of the 
RM results and CEMS integrated average value.  

8.4.5.2      If the RM has a grab sampling technique, first average the results from all grab 
samples taken during the test run, and then compare this average value against the integrated value 
obtained from the CEMS chart recording or output during the run. If the pollutant concentration is 
varying with time over the run, the arithmetic average of the CEMS value recorded at the time of each 
grab sample may be used.  
8.4.6      Calculate the mean difference between the RM and CEMS values in the units of the emission 

standard, the standard deviation, the confidence coefficient, and the relative accuracy according to the 
procedures in Section 12.0.  
 
8.5      Reporting. At a minimum (check with the appropriate regional office, State, or Local agency for 
additional requirements, if any), summarize in tabular form the results of the CD tests and the RA tests or 
alternative RA procedure, as appropriate. Include all data sheets, calculations, charts (records of CEMS 
responses), cylinder gas concentration certifications, and calibration cell response certifications (if applicable) 
necessary to confirm that the performance of the CEMS met the performance specifications.  
 
9.0      Quality Control [Reserved]  
 
10.0      Calibration and Standardization [Reserved]  
 
11.0      Analytical Procedure  
 
Sample collection and analysis are concurrent for this Performance Specification (see Section 8.0). Refer to 
the RM for specific analytical procedures.  
 
12.0      Calculations and Data Analysis  
 
Summarize the results on a data sheet similar to that shown in Figure 2-2 (in Section 18.0).  
 
12.1      All data from the RM and CEMS must be on a consistent dry basis and, as applicable, on a consistent 
diluent basis and in the units of the emission standard. Correct the RM and CEMS data for moisture and 
diluent as follows:  

12.1.1      Moisture Correction (as applicable). Correct each wet RM run for moisture with the 
corresponding Method 4 data; correct each wet CEMS run using the corresponding CEMS moisture 
monitor date using Equation 2-1.  

 

 
 



12.1.2      Correction to Units of Standard (as applicable). Correct each dry RM run to the units of the 
emission standard with the corresponding Method 3B data; correct each dry CEMS run using the 
corresponding CEMS diluent monitor data as follows:  

12.1.2.1      Correct to Diluent Basis. The following is an example of concentration (ppm) 
correction to 7% oxygen.  

 

 
 

The following is an example of mass/gross calorific value (lbs/million Btu) correction.  
lbs/MMBtu=Conc(dry) (F-factor) (20.9/20.9-%02)  
 
12.2      Arithmetic Mean. Calculate the arithmetic mean of the difference, d, of a data set as follows:  

 
Where:  
n=Number of data points.  

 
12.3      Standard Deviation. Calculate the standard deviation, Sd, as follows:  
 

 
 
12.4      Confidence Coefficient. Calculate the 2.5 percent error confidence coefficient (one-tailed), CC, as 
follows:  

 
 

Where:  
t 0.975=t-value (see Table 2-1).  
12.5      Relative Accuracy. Calculate the RA of a set of data as follows:  
 

 
 

Where:  
d =Absolute value of the mean differences (from Equation 2-3).  
CC =Absolute value of the confidence coefficient (from Equation 2-3).  
RM=Average RM value. In cases where the average emissions for the test are less than 50 percent of the 
applicable standard, substitute the emission standard value in the denominator of Eq. 2-6 in place of RM. In 
all other cases, use RM.  



 
13.0      Method Performance  
 
13.1      Calibration Drift Performance Specification. The CEMS calibration must not drift or deviate from the 
reference value of the gas cylinder, gas cell, or optical filter by more than 2.5 percent of the span value. If the 
CEMS includes pollutant and diluent monitors, the CD must be determined separately for each in terms of 
concentrations (See Performance Specification 3 for the diluent specifications), and none of the CDs may 
exceed the specification.  
 
13.2      Relative Accuracy Performance Specification. The RA of the CEMS must be no greater than 20 
percent when RM is used in the denominator of Eq. 2-6 (average emissions during test are greater than 50 
percent of the emission standard) or 10 percent when the applicable emission standard is used in the 
denominator of Eq. 2-6 (average emissions during test are less than 50 percent of the emission standard).  
 
13.3      For instruments that use common components to measure more than one effluent gas constituent, all 
channels must simultaneously pass the RA requirement, unless it can be demonstrated that any adjustments 
made to one channel did not affect the others.  
 
14.0      Pollution Prevention [Reserved]  
 
15.0      Waste Management [Reserved]  
 
16.0      Alternative Procedures 
 
Paragraphs 60.13(j)(1) and (2) of 40 CFR part 60 contain criteria for which the reference method procedure 
for determining relative accuracy (see Section 8.4 of this Performance Specification) may be waived and the 
following procedure substituted.  
 
16.1      Conduct a complete CEMS status check following the manufacturer's written instructions. The check 
should include operation of the light source, signal receiver, timing mechanism functions, data acquisition and 
data reduction functions, data recorders, mechanically operated functions (mirror movements, zero pipe 
operation, calibration gas valve operations, etc.), sample filters, sample line heaters, moisture traps, and other 
related functions of the CEMS, as applicable. All parts of the CEMS shall be functioning properly before 
proceeding to the alternative RA procedure.  
 
16.2      Alternative RA Procedure.  

16.2.1      Challenge each monitor (both pollutant and diluent, if applicable) with cylinder gases of 
known concentrations or calibration cells that produce known responses at two measurement points within the 
ranges shown in Table 2-2 (Section 18).  

16.2.2      Use a separate cylinder gas (for point CEMS only) or calibration cell (for path CEMS or 
where compressed gas cylinders can not be used) for measurement points 1 and 2. Challenge the CEMS and 
record the responses three times at each measurement point. The Administrator may allow dilution of cylinder 
gas using the performance criteria in Test Method 205, 40 CFR Part 51, Appendix M. Use the average of the 
three responses in determining relative accuracy.  

16.2.3      Operate each monitor in its normal sampling mode as nearly as possible. When using 
cylinder gases, pass the cylinder gas through all filters, scrubbers, conditioners, and other monitor 
components used during normal sampling and as much of the sampling probe as practical. When using 
calibration cells, the CEMS components used in the normal sampling mode should not be by-passed during 
the RA determination. These include light sources, lenses, detectors, and reference cells. The CEMS should 
be challenged at each measurement point for a sufficient period of time to assure adsorption-desorption 
reactions on the CEMS surfaces have stabilized.  

16.2.4      Use cylinder gases that have been certified by comparison to National Institute of Standards 
and Technology (NIST) gaseous standard reference material (SRM) or NIST/EPA approved gas 



manufacturer's certified reference material (CRM) (See Reference 2 in Section 17.0) following EPA 
Traceability Protocol Number 1 (See Reference 3 in Section 17.0). As an alternative to Protocol Number 1 
gases, CRM's may be used directly as alternative RA cylinder gases. A list of gas manufacturers that have 
prepared approved CRM's is available from EPA at the address shown in Reference 2. Procedures for 
preparation of CRM's are described in Reference 2.  

16.2.5      Use calibration cells certified by the manufacturer to produce a known response in the 
CEMS. The cell certification procedure shall include determination of CEMS response produced by the 
calibration cell in direct comparison with measurement of gases of known concentration. This can be 
accomplished using SRM or CRM gases in a laboratory source simulator or through extended tests using 
reference methods at the CEMS location in the exhaust stack. These procedures are discussed in Reference 4 
in Section 17.0. The calibration cell certification procedure is subject to approval of the Administrator.  
16.3      The differences between the known concentrations of the cylinder gases and the concentrations 
indicated by the CEMS are used to assess the accuracy of the CEMS. The calculations and limits of 
acceptable relative accuracy are as follows:  

16.3.1      For pollutant CEMS:  
 

 
 

Where:  
d=Average difference between responses and the concentration/responses (see Section 16.2.2).  
AC=The known concentration/response of the cylinder gas or calibration cell.  
 

16.3.2 For diluent CEMS:  
RA= /d/ <O.7 percent O2 or CO2, as applicable.  
Note: Waiver of the relative accuracy test in favor of the alternative RA procedure does not preclude the 
requirements to complete the CD tests nor any other requirements specified in an applicable subpart for 
reporting CEMS data and performing CEMS drift checks or audits.  
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18.0      Tables, Diagrams, Flowcharts, and Validation Data 
 
Figure 2-1. Calibration Drift Determination 
 
Table 2-1 t-Values  
na t0.975 na t0.975 na t0.975

2 12.706 7 2.447 13 2.201 
3 4.303 8 2.365 14 2.179 
4 3.182 9 2.306 15 2.160 
5 2.776 10 2.262 16 2.145 
6 2.571 11 2.228 17 2.131 
 
 
Table 2-2 Measurement Range 

Diluent monitor for Measurement Range Pollutant monitor 
CO2 O2 

1 20-30% of span value 5-8% by volume 4-6% by volume 
2 50-60% of span value 10-14% by volume 8-12% by volume 

 Day Day and time Calibration 
Value (C)  

Monitor Value 
(M) 

Difference (C-M) Percent of span Value (C-M)/span 
value x 100 

Low Level       
       
       

High Level       
       
       

 
Figure 2-2 Relative Accuracy Determination 

SO2 NOXb CO2 or O2 SO2a NOXaRun No. Date 
and 
time 

RM CEMS Diff RM CEMS Diff RM CEMS RM CEMS Diff RM CEMS Diff 

  ppmc ppmc %c %c mass/GCV mass/GCV 
1                
2                
3                
4                
5                
6                
7                
8                
9                
10                
11                
12                
Avg. 
Confidence 
Interval 
Accuracy 

               

a- For steam generators 
b- Average of three samples 
c- Make sure that RM and CEMS dare are on a consistent basis, either wet or dry. 
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Subpart Db--Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 
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60.40b Applicability and delegation of authority. 
60.41b Definitions. 
60.42b Standard for sulfur dioxide. 
60.43b Standard for particulate matter. 
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60.49b Reporting and recordkeeping requirements. 
 
Subpart Db--Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units 
 
§ 60.40b  Applicability and delegation of authority. 
 
(a) The affected facility to which this subpart applies is each steam generating unit that commences construction, 
modification, or reconstruction after June 19, 1984, and that has a heat input capacity 
from fuels combusted in the steam generating unit of greater than 29 MW (100 million Btu/hour). 
     
(b) Any affected facility meeting the applicability requirements under paragraph (a) of this section and 
commencing construction, modification, or reconstruction after June 19, 1984, but on or before June 19, 1986, is 
subject to the following standards:     

(1) Coal-fired affected facilities having a heat input capacity between 29 and 73 MW (100 and 250 
million Btu/hour), inclusive, are subject to the particulate matter and nitrogen oxides standards under this subpart. 
     (2) Coal-fired affected facilities having a heat input capacity greater than 73 MW (250 million Btu/hour) 
and meeting the applicability requirements under subpart D (Standards of performance for fossil-fuel-fired steam 
generators; § 60.40) are subject to the particulate matter and nitrogen oxides standards under this subpart and to 
the sulfur dioxide standards under subpart D (§ 60.43). 
     (3) Oil-fired affected facilities having a heat input capacity between 29 and 73 MW (100 and 250 million 
Btu/hour), inclusive, are subject to the nitrogen oxides standards under this subpart. 
     (4) Oil-fired affected facilities having a heat input capacity greater than 73 MW (250 million Btu/hour) 
and meeting the applicability requirements under subpart D (Standards of performance for fossil-fuel-fired steam 
generators; § 60.40) are also subject to the nitrogen oxides standards under this subpart and the particulate matter 
and sulfur dioxide standards under subpart D (§ 60.42 and § 60.43). 
     
(c) Affected facilities which also meet the applicability requirements under subpart J (Standards of performance 
for petroleum refineries; § 60.104) are subject to the particulate matter and nitrogen oxides standards under this 
subpart and the sulfur dioxide standards under subpart J (§ 60.104). 
     
(d) Affected facilities which also meet the applicability requirements under subpart E (Standards of performance 
for incinerators; § 60.50) are subject to the nitrogen oxides and particulate matter standards under this subpart. 
     
(e) Steam generating units meeting the applicability requirements under subpart Da (Standards of performance for 
electric utility steam generating units; § 60.40a) are not subject to this subpart. 



     
(f) Any change to an existing steam generating unit for the sole purpose of combusting gases containing TRS as 
defined under § 60.281 is not considered a modification under § 60.14 and the steam generating unit is not subject 
to this subpart.     
 
(g) In delegating implementation and enforcement authority to a State under section 111(c) of the Act, the 
following authorities shall be retained by the Administrator and not transferred to a State. 
     (1) Section 60.44b(f). 
     (2) Section 60.44b(g). 
     (3) Section 60.49b(a)(4). 
 
(h) Affected facilities which meet the applicability requirements under subpart Eb (Standards of performance for 
municipal waste combustors; § 60.50b) are not subject to this subpart. 
     
(i) Heat recovery steam generators that are associated with combined cycle gas turbines and that meet the 
applicability requirements of subpart KKKK of this part are not subject to this subpart. This subpart will continue 
to apply to all other heat recovery steam generators that are capable of combusting more than 29 MW (100 
MMBtu/h) heat input of fossil fuel. If the heat recovery steam generator is subject to this subpart, only emissions 
resulting from combustion of fuels in the steam generating unit are subject to this subpart. (The gas turbine 
emissions are subject to subpart GG or KKKK, as applicable, of this part.) 
 
(j) Any affected facility meeting the applicability requirements under paragraph (a) of this section and 
commencing construction, modification, or reconstruction after June 19, 1986 is not subject to Subpart D 
(Standards of Performance for Fossil-Fuel-Fired Steam Generators, Sec. 60.40). 
 
(k) Any facility covered by subpart Eb or subpart AAAA of this part is not covered by this subpart. 
     
(l) Any facility covered by an EPA approved State or Federal section 111(d)/129 plan implementing subpart Cb or 
subpart BBBB of this part is not covered by this subpart. 
 
§ 60.41b  Definitions. 
 
As used in this subpart, all terms not defined herein shall have the meaning given them in the Act and in subpart 
A of this part. 
     Annual capacity factor means the ratio between the actual heat input to a steam generating unit from the 
fuels listed in § 60.42b(a), § 60.43b(a), or § 60.44b(a), as applicable, during a calendar year and the potential heat 
input to the steam generating unit had it been operated for 8,760 hours during a calendar year at the maximum 
steady state design heat input capacity. In the case of steam generating units that are rented or leased, the actual 
heat input shall be determined based on the combined heat input from all operations of the affected facility in a 
calendar year. 
     Byproduct/waste means any liquid or gaseous substance produced at chemical manufacturing plants, 
petroleum refineries, or pulp and paper mills (except natural gas, distillate oil, or residual oil) and combusted in a 
steam generating unit for heat recovery or for disposal. Gaseous substances with carbon dioxide levels greater 
than 50 percent or carbon monoxide levels greater than 10 percent are not byproduct/waste for the purposes of this 
subpart. 
    Chemical manufacturing plants means industrial plants which are classified by the Department of 
Commerce under Standard Industrial Classification (SIC) Code 28. 
     Coal means all solid fuels classified as anthracite, bituminous, subbituminous, or lignite by the American 
Society of Testing and Materials in ASTM D388-77, 90, 91, 95, or 98a. Standard Specification for Classification 
of Coals by Rank (IBR--see § 60.17), coal refuse, and petroleum coke. Coal-derived synthetic fuels, including but 
not limited to solvent refined coal, gasified coal, coal-oil mixtures, and coal-water mixtures, 
are also included in this definition for the purposes of this subpart. 



     Coal refuse means any byproduct of coal mining or coal cleaning operations with an ash content greater 
than 50 percent, by weight, and a heating value less than 13,900 kJ/kg (6,000 Btu/lb) on a dry basis. 
 Cogeneration, also known as combined heat and power, means a facility that simultaneously produces 
both electric (or mechanical) and useful thermal energy from the same primary energy source. 
     Combined cycle system means a system in which a separate source, such as a gas turbine, internal 
combustion engine, kiln, etc., provides exhaust gas to a heat recovery steam generating unit. 
     Conventional technology means wet flue gas desulfurization (FGD) technology, dry FGD technology, 
atmospheric fluidized bed combustion technology, and oil hydrodesulfurization technology. 
     Distillate oil means fuel oils that contain 0.05 weight percent nitrogen or less and comply with the 
specifications for fuel oil numbers 1 and 2, as defined by the American Society of Testing and Materials in 
ASTM D396-78, 89, 90, 92, 96, 98.  Standard Specifications for Fuel Oils (incorporated by reference--see § 
60.17). 
     Dry flue gas desulfurization technology means a sulfur dioxide control system that is located downstream 
of the steam generating unit and removes sulfur oxides from the combustion gases of the steam generating unit by 
contacting the combustion gases with an alkaline slurry or solution and forming a dry powder material. This 
definition includes devices where the dry powder material is subsequently converted 
to another form. Alkaline slurries or solutions used in dry flue gas desulfurization technology include but are not 
limited to lime and sodium. 
     Duct burner means a device that combusts fuel and that is placed in the exhaust duct from another source, 
such as a stationary gas turbine, internal combustion engine, kiln, etc., to allow the firing of additional fuel to heat 
the exhaust gases before the exhaust gases enter a heat recovery steam generating unit. 
     Emerging technology means any sulfur dioxide control system that is not defined as a conventional 
technology under this section, and for which the owner or operator of the facility has applied to the Administrator 
and received approval to operate as an emerging technology under § 60.49b(a)(4). 
     Federally enforceable means all limitations and conditions that are enforceable by the Administrator, 
including the requirements of 40 CFR parts 60 and 61, requirements within any applicable State Implementation 
Plan, and any permit requirements established under 40 CFR 52.21 or under 40 CFR 51.18 and 40 CFR 51.24. 
     Fluidized bed combustion technology means combustion of fuel in a bed or series of beds (including but 
not limited to bubbling bed units and circulating bed units) of limestone aggregate (or other sorbent materials) in 
which these materials are forced upward by the flow of combustion air and the gaseous products of combustion.     

Fuel pretreatment means a process that removes a portion of the sulfur in a fuel before combustion of the 
fuel in a steam generating unit. 
     Full capacity means operation of the steam generating unit at 90 percent or more of the maximum steady-
state design heat input capacity.     

Heat input means heat derived from combustion of fuel in a steam generating unit and does not include 
the heat input from preheated combustion air, recirculated flue gases, or exhaust gases from other sources, such as 
gas turbines, internal combustion engines, kilns, etc. 
     Heat release rate means the steam generating unit design heat input capacity (in MW or Btu/hour) divided 
by the furnace volume (in cubic meters or cubic feet); the furnace volume is that volume bounded by the front 
furnace wall where the burner is located, the furnace side waterwall, and extending to the level just below or in 
front of the first row of convection pass tubes. 
     Heat transfer medium means any material that is used to transfer heat from one point to another point. 
     High heat release rate means a heat release rate greater than 730,000 J/sec-m3 (70,000 Btu/hour-ft3). 
     Lignite means a type of coal classified as lignite A or lignite B by the American Society of Testing and 
Materials in ASTM D388-77, 90, 91, 95, or 98a.  Standard Specification for Classification of Coals by Rank 
(IBR--see § 60.17). 
     Low heat release rate means a heat release rate of 730,000 J/sec-m3 (70,000 Btu/hour-ft3) or less. 
     Mass-feed stoker steam generating unit means a steam generating unit where solid fuel is introduced 
directly into a retort or is fed directly onto a grate where it is combusted. 
    Maximum heat input capacity means the ability of a steam generating unit to combust a stated maximum 
amount of fuel on a steady state basis, as determined by the physical design and characteristics of the steam 
generating unit. 



    Municipal-type solid waste means refuse, more than 50 percent of which is waste consisting of a mixture 
of paper, wood, yard wastes, food wastes, plastics, leather, rubber, and other combustible materials, and 
noncombustible materials such as glass and rock. 
     Natural gas means (1) a naturally occurring mixture of hydrocarbon and nonhydrocarbon gases found in 
geologic formations beneath the earth's surface, of which the principal constituent is methane; or (2) 
liquid petroleum gas, as defined by the American Society for Testing and Materials in ASTM D1835-82, 86, 87, 
91, or 97 ``Standard Specification for Liquid Petroleum Gases'' (IBR--see § 60.17). 
     Noncontinental area means the State of Hawaii, the Virgin Islands, Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the Northern Mariana Islands. 
     Oil means crude oil or petroleum or a liquid fuel derived from crude oil or petroleum, including distillate 
and residual oil.      

Petroleum refinery means industrial plants as classified by the Department of Commerce under Standard 
Industrial Classification (SIC) Code 29. 
     Potential sulfur dioxide emission rate means the theoretical sulfur dioxide emissions (ng/J, lb/million Btu 
heat input) that would result from combusting fuel in an uncleaned state and without using emission control 
systems. 
     Process heater means a device that is primarily used to heat a material to initiate or promote a chemical 
reaction in which the material participates as a reactant or catalyst. 
 Pulp and paper mills means industrial plants which are classified by the Department of Commerce under 
North American Industry Classification System (NAICS) Code 322 or Standard Industrial Classification (SIC) 
Code 26. 
     Pulverized coal-fired steam generating unit means a steam generating unit in which pulverized coal is 
introduced into an air stream that carries the coal to the combustion chamber of the steam generating unit where it 
is fired in suspension. This includes both conventional pulverized coal-fired and micropulverized coal-fired steam 
generating units. 
     Residual oil means crude oil, fuel oil numbers 1 and 2 that have a nitrogen content greater than 0.05 
weight percent, and all fuel oil numbers 4, 5 and 6, as defined by the American Society of Testing and Materials 
in ASTM D396-78, Standard Specifications for Fuel Oils (IBR--see § 60.17). 
     Spreader stoker steam generating unit means a steam generating unit in which solid fuel is introduced to 
the combustion zone by a mechanism that throws the fuel onto a grate from above. Combustion takes place both 
in suspension and on the grate. 
     Steam generating unit means a device that combusts any fuel or byproduct/waste to produce steam or to 
heat water or any other heat transfer medium. This term includes any municipal-type solid waste incinerator with 
a heat recovery steam generating unit or any steam generating unit that combusts fuel and is part of a cogeneration 
system or a combined cycle system. This term does not include process heaters as they are defined in this subpart. 
     Steam generating unit operating day means a 24-hour period between 12:00 midnight and the following 
midnight during which any fuel is combusted at any time in the steam generating unit. It is not necessary for fuel 
to be combusted continuously for the entire 24-hour period. 
     Very low sulfur oil for units constructed, reconstructed, or modified on or before February 28, 2005, 
means an oil that contains no more than 0.5 weight percent sulfur or that, when combusted without sulfur dioxide 
emission control, has a sulfur dioxide emission rate equal to or less than 215 ng/J (0.5 lb/MMBtu) heat input. For 
units constructed, reconstructed, or modified after February 28, 2005, very low sulfur oil means an oil that 
contains no more than 0.3 weight percent sulfur or that, when combusted without sulfur dioxide emission control, 
has a sulfur dioxide emission rate equal to or less than 140 ng/J (0.32 lb/MMBtu) heat input. 
     Wet flue gas desulfurization technology means a sulfur dioxide control system that is located downstream 
of the steam generating unit and removes sulfur oxides from the combustion gases of the steam 
generating unit by contacting the combustion gas with an alkaline slurry or solution and forming a liquid material. 
This definition applies to devices where the aqueous liquid material product of this contact is subsequently 
converted to other forms. Alkaline reagents used in wet flue gas desulfurization technology include, but are not 
limited to, lime, limestone, and sodium. 
     Wet scrubber system means any emission control device that mixes an aqueous stream or slurry with the 
exhaust gases from a steam generating unit to control emissions of particulate matter or sulfur dioxide. 



     Wood means wood, wood residue, bark, or any derivative fuel or residue thereof, in any form, including, 
but not limited to, sawdust, sanderdust, wood chips, scraps, slabs, millings, shavings, and processed pellets made 
from wood or other forest residues. 
[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 51819, Dec. 18, 1989] 
 
§ 60.42b  Standard for sulfur dioxide. 
 
(a) Except as provided in paragraphs (b), (c), (d), (j), or (k) of this section, on and after the date on which the 
performance test is completed or required to be completed under Sec.  60.8 of this part, whichever date comes 
first, no owner or operator of an affected facility that commenced construction, reconstruction, or modification on 
or before February 28, 2005, that combusts coal or oil shall cause to be discharged into the atmosphere any gases 
that contain sulfur dioxide in excess of 87 ng/J (0.20 lb/MMBtu) or 10 percent (0.10) of the potential sulfur 
dioxide emission rate (90 percent reduction) and the emission limit determined according to the following 
formula: 

Es = (KaHa+KbHb)/(Ha+Hb) 
 
where: 
Es is the sulfur dioxide emission limit, in ng/J or lb/million Btu heat input, 
Ka  is 520 ng/J (or 1.2 lb/million Btu), 
Kb is 340 ng/J (or 0.80 lb/million Btu), 
Ha is the heat input from the combustion of coal, in J (million Btu), 
Hb is the heat input from the combustion of oil, in J (million Btu). 
 
Only the heat input supplied to the affected facility from the combustion of coal and oil is counted under this 
section. No credit is provided for the heat input to the affected facility from the combustion of natural gas, wood, 
municipal-type solid waste, or other fuels or heat input to the affected facility from exhaust gases from another 
source, such as gas turbines, internal combustion engines, kilns, etc. 
     
(b) On and after the date on which the performance test is completed or required to be completed under Sec.  60.8 
of this part, whichever date comes first, no owner or operator of an affected facility that commenced construction, 
reconstruction, or modification on or before February 28, 2005, that combusts coal refuse alone in a fluidized bed 
combustion steam generating unit shall cause to be discharged into the atmosphere any gases that contain sulfur 
dioxide in excess of 87 ng/J (0.20 lb/MMBtu) or 20 percent (0.20) of the potential sulfur dioxide emission rate (80 
percent reduction) and 520 ng/J (1.2 lb/MMBtu) heat input. If coal or oil is fired with coal refuse, the affected 
facility is subject to paragraph (a) or (d) of this section, as applicable. 
     
(c) On and after the date on which the performance test is completed or is required to be completed under § 60.8 
of this part, whichever comes first, no owner or operator of an affected facility that combusts coal or oil, either 
alone or in combination with any other fuel, and that uses an emerging technology for the control of sulfur 
dioxide emissions, shall cause to be discharged into the atmosphere any gases that contain sulfur dioxide in excess 
of 50 percent of the potential sulfur dioxide emission rate (50 percent reduction) and that contain sulfur dioxide in 
excess of the emission limit determined according to the following formula: 
 
Es=(KcHc+Kd Hd)/(Hc+Hd) 
 
where: 
Es is the sulfur dioxide emission limit, expressed in ng/J (lb/million Btu) heat input, 
Kc is 260 ng/J (0.60 lb/million Btu), 
Kd is 170 ng/J (0.40 lb/million Btu), 
Hc is the heat input from the combustion of coal, J (million Btu), 
Hd is the heat input from the combustion of oil, J (million Btu). 
 



Only the heat input supplied to the affected facility from the combustion of coal and oil is counted under this 
section. No credit is provided for the heat input to the affected facility from the combustion of natural gas, wood, 
municipal-type solid waste, or other fuels, or from the heat input to the affected facility from exhaust gases from 
another source, such as gas turbines, internal combustion engines, kilns, etc. 
     
(d) On and after the date on which the performance test is completed or required to be completed under Sec.  60.8 
of this part, whichever comes first, no owner or operator of an affected facility listed in paragraphs (d)(1), (2), (3), 
or (4) of this section shall cause to be discharged into the atmosphere any gases that contain sulfur dioxide in 
excess of 520 ng/J (1.2 lb/million Btu) heat input if the affected facility combusts coal, or 215 ng/J (0.5 lb/million 
Btu) heat input if the affected facility combusts oil other than very low sulfur oil. Percent reduction requirements 
are not applicable to affected facilities under paragraphs (d)(1), (2), (3) or (4). 
Percent reduction requirements are not applicable to affected facilities under paragraphs (d)(1), (2), or (3). 
     (1) Affected facilities that have an annual capacity factor for coal and oil of 30 percent (0.30) or less and 
are subject to a Federally enforceable permit limiting the operation of the affected facility to an annual capacity 
factor for coal and oil of 30 percent (0.30) or less; 

(2) Affected facilities located in a noncontinental area; or 
     (3) Affected facilities combusting coal or oil, alone or in combination with any fuel, in a duct burner as 
part of a combined cycle system where 30 percent (0.30) or less of the heat input to the steam generating unit is 
from combustion of coal and oil in the duct burner and 70 percent (0.70) or more of the heat input to the steam 
generating unit is from the exhaust gases entering the duct burner; or 
     (4) The affected facility burns coke oven gas alone or in combination with any other gaseous fuels. 
 
(e) Except as provided in paragraph (f) of this section, compliance with the emission limits, fuel oil sulfur limits, 
and/or percent reduction requirements under this section are determined on a 30-day rolling average basis. 
     
(f) Except as provided in paragraph (j)(2) of this section, compliance with the emission limits or fuel oil sulfur 
limits under this section is determined on a 24-hour average basis for affected facilities that (1) have a Federally 
enforceable permit limiting the annual capacity factor for oil to 10 percent or less, (2) combust only very low 
sulfur oil, and (3) do not combust any other fuel. 
     
(g) Except as provided in paragraph (i) of this section, the sulfur dioxide emission limits and percent reduction 
requirements under this section apply at all times, including periods of startup, shutdown, and malfunction. 
     
(h) Reductions in the potential sulfur dioxide emission rate through fuel pretreatment are not credited toward the 
percent reduction requirement under paragraph (c) of this section unless: 
     (1) Fuel pretreatment results in a 50 percent or greater reduction in potential sulfur dioxide emissions and 

(2) Emissions from the pretreated fuel (without combustion or post combustion sulfur dioxide control) are 
equal to or less than the emission limits specified in paragraph (c) of this section. 
       
(i) An affected facility subject to paragraph (a), (b), or (c) of this section may combust very low sulfur oil or 
natural gas when the sulfur dioxide control system is not being operated because of malfunction or maintenance 
of the sulfur dioxide control system.     
 
(j) Percent reduction requirements are not applicable to affected facilities combusting only very low sulfur oil. 
The owner or operator of an affected facility combusting very low sulfur oil shall demonstrate that the oil meets 
the definition of very low sulfur oil by:  

(1)Following the performance testing procedures as described in § 60.45b(c) or § 60.45b(d), and 
following the monitoring procedures as described in § 60.47b(a) or § 60.47b(b) to determine 
sulfur dioxide emission rate or fuel oil sulfur content; or  

(2)maintaining fuel receipts as described in § 60.49b(r). 
 
(k) On or after the date on which the initial performance test is completed or is required to be completed under 
Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that commences construction 



or reconstruction after February 28, 2005, and that combusts coal, oil, gas, a mixture of these fuels, or a mixture 
of these fuels with any other fuels shall cause to be discharged into the atmosphere any gases that contain sulfur 
dioxide in excess of 87 ng/J (0.20 lb/MMBtu) heat input or 8 percent (0.08) of the potential sulfur dioxide 
emission rate (92 percent reduction) and 520 ng/J (1.2 lb/MMBtu) heat input, except as provided in paragraphs 
(k)(1) or (k)(2). Affected facilities subject to this paragraph are also subject to paragraphs (e) through (g) of this 
section. 
     (1) Units firing only oil that contains no more than 0.3 weight percent sulfur or any individual fuel with a 
potential sulfur dioxide emission rates of 140 ng/J (0.32 lb/MMBtu) heat input or less are exempt from all other 
sulfur dioxide emission limits in this paragraph. 
     (2) Units that are located in a noncontinental area and that combust coal or oil shall not discharge any 
gases that contain sulfur dioxide in excess of 520 ng/J (1.2 lb/MMBtu) heat input if the affected facility combusts 
coal, or 230 ng/J (0.54 lb/MMBtu) heat input if the affected facility combusts oil. 
 
§ 60.43b  Standard for particulate matter. 
 
(a) On and after the date on which the initial performance test is completed or is required to be completed under § 
60.8 of this part, whichever comes first, no owner or operator of an affected facility which combusts coal or 
combusts mixtures of coal with other fuels, shall cause to be discharged into the atmosphere from that affected 
facility any gases that contain particulate matter in excess of the following 
emission limits: 
     (1) 22 ng/J (0.051 lb/million Btu) heat input, 
      (i) If the affected facility combusts only coal, or 
      (ii) If the affected facility combusts coal and other fuels and has an annual capacity factor for the 
other fuels of 10 percent (0.10) or less. 
     (2) 43 ng/J (0.10 lb/million Btu) heat input if the affected facility combusts coal and other fuels and has 
an annual capacity factor for the other fuels greater than 10 percent (0.10) and is subject to a federally enforceable 
requirement limiting operation of the affected facility to an annual capacity factor greater than 10 percent (0.10) 
for fuels other than coal. 
     (3) 86 ng/J (0.20 lb/million Btu) heat input if the affected facility combusts coal or coal and other fuels 
and      

(i) Has an annual capacity factor for coal or coal and other fuels of 30 percent (0.30) or less, 
     (ii) Has a maximum heat input capacity of 73 MW (250 million Btu/ hour) or less, 
     (iii) Has a federally enforceable requirement limiting operation of the affected facility to an annual 
capacity factor of 30 percent (0.30) or less for coal or coal and other solid fuels, and 
     (iv) Construction of the affected facility commenced after June 19, 1984, and before November 25, 1986. 
     
(b) On and after the date on which the performance test is completed or required to be completed under 60.8 of 
this part, whichever date comes first, no owner or operator of an affected facility that combusts oil (or mixtures of 
oil with other fuels) and uses a conventional or emerging technology to reduce sulfur dioxide emissions shall 
cause to be discharged into the atmosphere from that affected facility any gases that contain particulate matter in 
excess of 43 ng/J (0.10 lb/million Btu) heat input. 
     
(c) On and after the date on which the initial performance test is completed or is required to be completed under § 
60.8 of this part, whichever date comes first, no owner or operator of an affected facility that combusts wood, or 
wood with other fuels, except coal, shall cause to be discharged from that affected facility any gases that contain 
particulate matter in excess of the following emission limits: 
     (1) 43 ng/J (0.10 lb/million Btu) heat input if the affected facility has an annual capacity factor greater 
than 30 percent (0.30) for wood. 
     (2) 86 ng/J (0.20 lb/million Btu) heat input if 
      (i) The affected facility has an annual capacity factor of 30 percent (0.30) or less for wood, 
      (ii) Is subject to a federally enforceable requirement limiting 
operation of the affected facility to an annual capacity factor of 30 percent (0.30) or less for wood, and 
      (iii) Has a maximum heat input capacity of 73 MW (250 million Btu/hour) or less. 



     
(d) On and after the date on which the initial performance test is completed or is required to be completed under § 
60.8 of this part, whichever date comes first, no owner or operator of an affected facility that combusts municipal-
type solid waste or mixtures of municipal-type solid waste with other fuels, shall cause to be discharged into the 
atmosphere from that affected facility any gases that contain particulate matter in excess of the following emission 
limits: 
     (1) 43 ng/J (0.10 lb/million Btu) heat input, 
      (i) If the affected facility combusts only municipal-type solid waste, or 
      (ii) If the affected facility combusts municipal-type solid waste and other fuels and has an annual 
capacity factor for the other fuels of 10 percent (0.10) or less. 
     (2) 86 ng/J (0.20 lb/million Btu) heat input if the affected facility combusts municipal-type solid waste or 
municipal-type solid waste and other fuels; and 
      (i) Has an annual capacity factor for municipal-type solid waste and other fuels of 30 percent 
(0.30) or less,       

(ii) Has a maximum heat input capacity of 73 MW (250 million Btu/hour) or less, 
      (iii) Has a federally enforceable requirement limiting operation of the affected facility to an 
annual capacity factor of 30 percent (0.30) for municipal-type solid waste, or municipal-type solid waste and other 
fuels, and 
      (iv) Construction of the affected facility commenced after June 19, 1984, but before 
November 25, 1986. 
     
(e) For the purposes of this section, the annual capacity factor is determined by dividing the actual heat input to 
the steam generating unit during the calendar year from the combustion of coal, wood, or municipal-type solid 
waste, and other fuels, as applicable, by the potential heat input to the steam generating unit if the steam 
generating unit had been operated for 8,760 hours at the maximum design heat input capacity. 
     
(f) On and after the date on which the initial performance test is completed or is required to be completed under 
60.8 of this part, whichever date comes first, no owner or operator of an affected facility that combusts coal, oil, 
wood, or mixtures of these fuels with any other fuels shall cause to be discharged into the atmosphere any gases 
that exhibit greater than 20 percent opacity (6-minute average), except for one 6-minute period per hour of not 
more than 27 percent opacity. 
     
(g) The particulate matter and opacity standards apply at all times, except during periods of startup, shutdown or 
malfunction. 
(h) (1) On or after the date on which the initial performance test is completed or is required to be completed 
under Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that commences 
construction, reconstruction, or modification after February 28, 2005, and that combusts coal, oil, gas, wood, a 
mixture of these fuels, or a mixture of these fuels with any other fuels shall cause to be discharged into the 
atmosphere from that affected facility any gases that contain particulate matter emissions in excess of 13 ng/J 
(0.030 lb/MMBtu) heat input, except as provided in paragraphs (h)(2), (h)(3), (h)(4), and (h)(5). 
     (2) As an alternative to meeting the requirements of paragraph (h)(1) of this section, the owner or operator 
of an affected facility for which modification commenced after February 28, 2005, may elect to meet the 
requirements of this paragraph. On and after the date on which the performance test required to be conducted 
under Sec.  60.8 is completed, the owner or operator subject to the provisions of this subpart shall not cause to be 
discharged into the atmosphere from any affected facility for which modification commenced after February 28, 
2005, any gases that contain particulate matter in excess of: 
      (i) 22 ng/J (0.051 lb/MMBtu) heat input derived from the combustion of coal, oil, gas, wood, 
a mixture of these fuels, or a mixture of these fuels with any other fuels, and 
      (ii) 0.2 percent of the combustion concentration (99.8 percent reduction) when combusting 
coal, oil, gas, wood, a mixture of these fuels, or a mixture of these fuels with any other fuels. 
     (3) On or after the date on which the initial performance test is completed or is required to be completed 
under Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that commences 
modification after February 28, 2005, and that combusts over 30 percent wood (by heat input) on an annual basis 



and has a maximum heat input capacity of 73 MW (250 MMBtu/h) or less shall cause to be discharged into the 
atmosphere from that affected facility any gases that contain particulate matter emissions in excess of 43 ng/J 
(0.10 lb/MMBtu) heat input. 
     (4) On or after the date on which the initial performance test is completed or is required to be completed 
under Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that commences 
modification after February 28, 2005, and that combusts over 30 percent wood (by heat input) on an annual basis 
and has a maximum heat input capacity greater than 73 MW (250 MMBtu/h) shall cause to be discharged into the 
atmosphere from that affected facility any gases that contain particulate matter emissions in excess of 37 ng/J 
(0.085 lb/MMBtu) heat input. 
     (5) On or after the date on which the initial performance test is completed or is required to be completed 
under Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that commences 
construction, reconstruction, or modification after February 28, 2005, and that combusts only oil that contains no 
more than 0.3 weight percent sulfur or other liquid or gaseous fuels with potential sulfur dioxide emission rates of 
140 ng/J (0.32 lb/MMBtu) heat input or less is not subject to the PM or opacity limits in this section. 
 
§ 60.44b  Standard for nitrogen oxides. 
 
(a) Except as provided under paragraphs (k) and (l) of this section, on and after the date on which the initial 
performance test is completed or is required to be completed under § 60.8 of this part, whichever date comes first, 
no owner or operator of an affected facility that is subject to the provisions of this section and that combusts only 
coal, oil, or natural gas shall cause to be discharged into the atmosphere from that affected facility any gases that 
contain nitrogen oxides (expressed as NO2 in excess of the following emission limits: 
------------------------------------------------------------------------------------------------------------------------------------ 
                                                             Nitrogen oxide emission limits ng/J (lb/million Btu) 
   Fuel/Steam generating unit type      (expressed as NO2) heat input 
------------------------------------------------------------------------------------------------------------------------------------ 
(1) Natural gas and distillate oil, except (4): 
  (i) Low heat release rate.............................           43 (0.10) 
  (ii) High heat release rate...........................           86 (0.20) 
(2) Residual oil: 
  (i) Low heat release rate.............................          130 (0.30) 
  (ii) High heat release rate...........................          170 (0.40) 
(3) Coal: 
  (i) Mass-feed stoker..................................          210 (0.50) 
  (ii) Spreader stoker and fluidized bed combustion.....        260 (0.60) 
  (iii) Pulverized coal.................................          300 (0.70) 
  (iv) Lignite, except (v)..............................          260 (0.60) 
  (v) Lignite mined in North Dakota, South Dakota, or 
   Montana and combusted in a slag tap furnace..........         340 (0.80) 
  (vi) Coal-derived synthetic fuels.....................         210 (0.50) 
(4) Duct burner used in a combined cycle system: 
  (i) Natural gas and distillate oil....................          86 (0.20) 
  (ii) Residual oil.....................................          170 (0.40) 
------------------------------------------------------------------------------------------------------------------------------------ 
(b) Except as provided under paragraphs (k) and (l) of this section, on and after the date on which the initial 
performance test is completed or is required to be completed under § 60.8 of this part, whichever date comes first, 
no owner or operator of an affected  facility that simultaneously combusts mixtures of coal, oil, or natural gas 
shall cause to be discharged into the atmosphere from that affected facility any gases that contain nitrogen oxides 
in excess of a limit determined by the use of the following formula:  
 
En=[(ELgo Hgo)+(ELroHro)+(ELc Hc)]/ (Hgo+Hro+Hc) 
 
where: 



 
En is the nitrogen oxides emission limit (expressed as NO2), ng/J (lb/million Btu) 
ELgo is the appropriate emission limit from paragraph (a)(1) for combustion of natural gas or distillate oil, ng/J 

(lb/million Btu) 
Hgo is the heat input from combustion of natural gas or distillate oil, 
ELro is the appropriate emission limit from paragraph (a)(2) for combustion of residual oil, 
Hro is the heat input from combustion of residual oil, 
ELc is the appropriate emission limit from paragraph (a)(3) for combustion of coal, and 
Hc is the heat input from combustion of coal. 
 
(c) Except as provided under paragraph (l) of this section, on and after the date on which the initial performance 
test is completed or is required to be completed under § 60.8 of this part, whichever date comes first, no owner or 
operator of an affected facility that simultaneously combusts coal or oil, or a mixture of these fuels with natural 
gas, and wood, municipal-type solid waste, or any other fuel shall cause to be discharged into the atmosphere any 
gases that contain nitrogen oxides in excess of the emission limit for the coal or oil, or mixtures of these fuels 
with natural gas combusted in the affected facility, as determined pursuant to paragraph (a) or (b) of this section, 
unless the affected facility has an annual capacity factor for coal or oil, or mixture of these fuels with natural gas 
of 10 percent (0.10) or less and is subject to a federally enforceable requirement that limits operation of the 
affected facility to an annual capacity factor of 10 percent (0.10) or less for coal, oil, or a mixture of these fuels 
with natural gas. 
 
(d) On and after the date on which the initial performance test is completed or is required to be completed under § 
60.8 of this part, whichever date comes first, no owner or operator of an affected facility that simultaneously 
combusts natural gas with wood, municipal-type solid waste, or other solid fuel, except coal, shall cause to be 
discharged into the atmosphere from that affected facility any gases that contain nitrogen oxides in excess of 130 
ng/J (0.30 lb/million Btu) heat input unless the affected facility has an annual capacity factor for natural gas of 10 
percent (0.10) or less and is subject to a federally enforceable requirement that limits operation of the affected 
facility to an annual capacity factor of 10 percent (0.10) or less for natural gas. 
     
(e) Except as provided under paragraph (l) of this section, on and after the date on which the initial performance 
test is completed or is required to be completed under § 60.8 of this part, whichever date comes first, no owner or 
operator of an affected facility that simultaneously combusts coal, oil, or natural gas with byproduct/waste shall 
cause to be discharged into the atmosphere any gases that contain nitrogen oxides in excess of the emission limit 
determined by the following formula unless the affected facility has an annual capacity factor for coal, oil, and 
natural gas of 10 percent (0.10) or less and is subject to a federally enforceable requirement that limits operation 
of the affected facility to an annual capacity factor of 10 percent (0.10) or less: 
 
En=[(ELgo Hgo)+(ELroHro)+(ELc Hc)]/ (Hgo+Hro+Hc) 
  
where: 
 
En is the nitrogen oxides emission limit (expressed as NO2), ng/J (lb/million Btu) 
ELgo is the appropriate emission limit from paragraph (a)(1) for combustion of natural gas or distillate oil, ng/J 

(lb/million Btu). 
Hgo is the heat input from combustion of natural gas or distillate oil and gaseous byproduct/waste, ng/J (lb/million 

Btu.). 
ELro is the appropriate emission limit from paragraph (a)(2) for combustion of residual oil, ng/J (lb/million 
Btu). 

Hro is the heat input from combustion of residual oil and/or liquid byproduct/waste. 
ELc is the appropriate emission limit from paragraph (a)(3) for combustion of coal, and 
Hc is the heat input from combustion of coal. 
 



(f) Any owner or operator of an affected facility that combusts byproduct/waste with either natural gas or oil may 
petition the Administrator within 180 days of the initial startup of the affected facility to establish a nitrogen 
oxides emission limit which shall apply specifically to that affected facility when the byproduct/waste is 
combusted. The petition shall include sufficient and appropriate data, as determined by the Administrator, such as 
nitrogen oxides emissions from the affected facility, waste composition (including nitrogen content), and 
combustion conditions to allow the Administrator to confirm that the affected facility is unable to comply with the 
emission limits in paragraph (e) of this section and to determine the appropriate emission limit for the affected 
facility. 
     (1) Any owner or operator of an affected facility petitioning for a facility-specific nitrogen oxides 
emission limit under this section shall: 
      (i) Demonstrate compliance with the emission limits for natural gas and distillate oil in paragraph 
(a)(1) of this section or for residual oil in paragraph (a)(2) of this section, as appropriate, by conducting a 30-day 
performance test as provided in § 60.46b(e). During the performance test only natural gas, distillate oil, or 
residual oil shall be combusted in the affected facility; and 
      (ii) Demonstrate that the affected facility is unable to comply with the emission limits for natural 
gas and distillate oil in paragraph (a)(1) of this section or for residual oil in paragraph (a)(2) of this 
section, as appropriate, when gaseous or liquid byproduct/waste is combusted in the affected facility under the 
same conditions and using the same technological system of emission reduction applied when demonstrating 
compliance under paragraph (f)(1)(i) of this section. 
     (2) The nitrogen oxides emission limits for natural gas or distillate oil in paragraph (a)(1) of this section 
or for residual oil in paragraph (a)(2) of this section, as appropriate, shall be applicable to the affected facility 
until and unless the petition is approved by the Administrator. If the petition is approved by the Administrator, a 
facility-specific nitrogen oxides emission limit will be established at the nitrogen oxides emission level achievable 
when the affected facility is combusting oil or natural gas and byproduct/waste in a manner that the Administrator 
determines to be consistent with minimizing nitrogen oxides emissions. 
     
(g) Any owner or operator of an affected facility that combusts hazardous waste (as defined by 40 CFR part 261 
or 40 CFR part 761) with natural gas or oil may petition the Administrator within 180 days of the initial startup of 
the affected facility for a waiver from compliance with the nitrogen oxides emission limit which applies 
specifically to that affected facility. The petition must include sufficient and appropriate data, as determined by 
the Administrator, on nitrogen oxides emissions from the affected facility, waste destruction efficiencies, waste 
composition (including nitrogen content), the quantity of specific wastes to be combusted and combustion 
conditions to allow the Administrator to determine if the affected facility is able to comply with the nitrogen 
oxides emission limits required by this section. The owner or operator of the affected facility shall demonstrate 
that when hazardous waste is combusted in the affected facility, thermal destruction efficiency requirements for 
hazardous waste specified in an applicable federally enforceable requirement preclude compliance with the 
nitrogen oxides emission limits of this section. The nitrogen oxides emission limits for natural gas or distillate oil 
in paragraph (a)(1) of this section or for residual oil in paragraph (a)(2) of this section, as appropriate, are 
applicable to the affected facility until and unless the petition is approved by the Administrator. (See 40 CFR 
761.70 for regulations applicable to the incineration of materials containing polychlorinated biphenyls (PCB's).) 
     
(h) For purposes of paragraph (i) of this section, the nitrogen oxide standards under this section apply at all times 
including periods of startup, shutdown, or malfunction. 
      
(i) Except as provided under paragraph (j) of this section, compliance with the emission limits under this section 
is determined on a 30-day rolling average basis. 
     
(j) Compliance with the emission limits under this section is determined on a 24-hour average basis for the initial 
performance test and on a 3-hour average basis for subsequent performance tests for any affected facilities that: 
     (1) Combust, alone or in combination, only natural gas, distillate oil, or residual oil with a nitrogen 
content of 0.30 weight percent or less; 
     (2) Have a combined annual capacity factor of 10 percent or less for natural gas, distillate oil, and residual 
oil with a nitrogen content of 0.30 weight percent or less; and 



     (3) Are subject to a Federally enforceable requirement limiting operation of the affected facility to the 
firing of natural gas, distillate oil, and/or residual oil with a nitrogen content of 0.30 weight percent or less and 
limiting operation of the affected facility to a combined annual capacity factor of 10 percent or less for natural 
gas, distillate oil, and residual oil and a nitrogen content of 0.30 weight percent or less. 
     
(k) Affected facilities that meet the criteria described in paragraphs (j) (1), (2), and (3) of this section, and that 
have a heat input capacity of 73 MW (250 million Btu/hour) or less, are not subject to the nitrogen oxides 
emission limits under this section. 
 
(l) On and after the date on which the initial performance test is completed or is required to be completed under § 
60.8 of this part, whichever date comes first, no owner or operator of an affected facility which commenced 
construction, modification, or reconstruction after July 9, 1997 shall cause to be discharged into the atmosphere 
from that affected facility any gases that contain nitrogen oxides (expressed as NO2) in excess of the following 
limits: 
     (1) If the affected facility combusts coal, oil, or natural gas, or a mixture of these fuels, or with any other 
fuels: A limit of 86 ng/J (0.20 lb/million Btu) heat input unless the affected facility has an annual capacity factor 
for coal, oil, and natural gas of 10 percent (0.10) or less and is subject to a federally enforceable requirement that 
limits operation of the facility to an annual capacity factor of 10 percent (0.10) or less for coal, oil, and natural 
gas; or      

(2) If the affected facility has a low heat release rate and combusts natural gas or distillate oil in excess of 
30 percent of the heat input from the combustion of all fuels, a limit determined by use of the following formula: 
  
En = [(0.10 * Hgo)+(0.20 * Hr)]/(Hgo+Hr) 
 
Where: 
 
En is the NOX emission limit, (lb/million Btu), 
Hgo is the heat input from combustion of natural gas or distillate oil, and 
Hr is the heat input from combustion of any other fuel. 
 (3) After February 27, 2006, units may comply with an optional limit of 270 ng/J (2.1 lb/MWh) gross 
energy output, based on a 30-day rolling average. Units complying with this output-based limit must demonstrate 
compliance according to the procedures of Sec.  60.46a (i)(1), and must monitor emissions according to Sec.  
60.47a(c)(1), (c)(2), (k), and (l). 
 
§ 60.45b  Compliance and performance test methods and procedures for sulfur dioxide. 
 
(a) The sulfur dioxide emission standards under § 60.42b apply at all times. 
 
(b) In conducting the performance tests required under § 60.8, the owner or operator shall use the methods and 
procedures in appendix A of this part or the methods and procedures as specified in this section, except as 
provided in § 60.8(b). Section 60.8(f) does not apply to this section. The 30-day notice required in § 60.8(d) 
applies only to the initial performance test unless otherwise specified by the Administrator. 
     
(c) The owner or operator of an affected facility shall conduct performance tests to determine compliance with the 
percent of potential sulfur dioxide emission rate (% Ps) and the sulfur dioxide emission rate (Es) pursuant to Sec.  
60.42b following the procedures listed below, except as provided under paragraph (d) and (k) of this section. 
     (1) The initial performance test shall be conducted over the first 30 consecutive operating days of the 
steam generating unit. Compliance with the sulfur dioxide standards shall be determined using a 30-day average. 
The first operating day included in the initial performance test shall be scheduled within 30 days after achieving 
the maximum production rate at which the affected facility will be operated, but not later than 180 days after 
initial startup of the facility. 
     (2) If only coal or only oil is combusted, the following procedures are used: 



      (i) The procedures in Method 19 are used to determine the hourly sulfur dioxide emission rate 
(Eho) and the 30-day average emission rate (Eao). The hourly averages used to compute the 30-day averages are 
obtained from the continuous emission monitoring system of § 60.47b (a) or (b). 
      (ii) The percent of potential sulfur dioxide emission rate (%Ps) emitted to the atmosphere is 
computed using the following formula: 
 
% Ps=100 (1-% Rg/100)(1-% Rf/100) 
 
where: 
 
% Rg is the sulfur dioxide removal efficiency of the control device as determined by Method 19, in percent. 
% Rf is the sulfur dioxide removal efficiency of fuel pretreatment as determined by Method 19, in percent. 
 
     (3) If coal or oil is combusted with other fuels, the same procedures required in paragraph (c)(2) of this 
section are used, except as provided in the following: 
      (i) An adjusted hourly sulfur dioxide emission rate (Ehoº) is used in Equation 19-19 of Method 19 
to compute an adjusted 30-day average emission rate  
(Eaoº). The Eho is computed using the following formula: 
 
Ehoº = [Eho-Ew(1-Xk)]/Xk 
 
where: 
 
Ehoº is the adjusted hourly sulfur dioxide emission rate, ng/J (lb/million Btu). 
Eho  is the hourly sulfur dioxide emission rate, ng/J (lb/million Btu). 
Ew is the sulfur dioxide concentration in fuels other than coal and oil combusted in the affected facility, as 

determined by the fuel sampling and analysis procedures in Method 19, ng/J (lb/million Btu). The value 
Ew for each fuel lot is used for each hourly average during the time that the lot is being combusted. 

Xk is the fraction of total heat input from fuel combustion derived from coal, oil, or coal and oil, as determined by 
applicable procedures in Method 19. 
 
     (ii) To compute the percent of potential sulfur dioxide emission rate (% Ps), an adjusted % Rg (% Rg) is 
computed from the adjusted Eaoº from paragraph (b)(3)(i) of this section and an adjusted average sulfur dioxide 
inlet rate (Eaiº) using the following formula: 
 
% Rgº = 100 (1.0- Eaoº) / Eaiº) 
 
To compute Eaiº, an adjusted hourly sulfur dioxide inlet rate (Ehiº) is used. The Ehiº is computed using the 
following formula: 
 
Ehiº = [Ehi - Ew(1-Xk)]/Xk
 
where: 
 
Ehiº is the adjusted hourly sulfur dioxide inlet rate, ng/J (lb/million Btu). 
Ehi is the hourly sulfur dioxide inlet rate, ng/J (lb/million Btu). 
 
     (4) The owner or operator of an affected facility subject to paragraph (b)(3) of this section does not have 
to measure parameters Ew or Xk if the owner or operator elects to assume that Xk = 1.0. Owners or operators of 
affected facilities who assume Xk = 1.0 shall 
      (i) Determine % Ps following the procedures in paragraph (c)(2) of this section, and 
      (ii) Sulfur dioxide emissions (Es) are considered to be in compliance with sulfur dioxide emission 
limits under § 60.42b. 



     (5) The owner or operator of an affected facility that qualifies under the provisions of § 60.42b(d) does 
not have to measure parameters Ew or Xk under paragraph (b)(3) of this section if the owner or operator of the 
affected facility elects to measure sulfur dioxide emission rates of the coal or oil following the fuel sampling and 
analysis procedures under Method 19. 
     
(d) Except as provided in paragraph (j), the owner or operator of an affected facility that combusts only very low 
sulfur oil, has an annual capacity factor for oil of 10 percent (0.10) or less, and is subject to a Federally 
enforceable requirement limiting operation of the affected facility to an annual capacity factor for oil of 10 
percent (0.10) or less shall: 
     (1) Conduct the initial performance test over 24 consecutive steam generating unit operating hours at full 
load; 
     (2) Determine compliance with the standards after the initial performance test based on the arithmetic 
average of the hourly emissions data during each steam generating unit operating day if a continuous emission 
measurement system (CEMS) is used, or based on a daily average if Method 6B or fuel sampling and analysis 
procedures under Method 19 are used. 
     
(e) The owner or operator of an affected facility subject to § 60.42b(d)(1) shall demonstrate the maximum design 
capacity of the steam generating unit by operating the facility at maximum capacity for 24 hours. This 
demonstration will be made during the initial performance test and a subsequent demonstration may be requested 
at any other time. If the 24-hour average firing rate for the affected facility is less than the maximum design 
capacity provided by the manufacturer of the affected facility, the 24-hour average firing rate shall be used to 
determine the capacity utilization rate for the affected facility, otherwise the maximum design capacity provided 
by the manufacturer is used. 
     
(f) For the initial performance test required under § 60.8, compliance with the sulfur dioxide emission limits and 
percent reduction requirements under § 60.42b is based on the average emission rates and the average percent 
reduction for sulfur dioxide for the first 30 consecutive steam generating unit operating days, except as provided 
under paragraph (d) of this section. The initial performance test is the only test for which at least 30 days prior 
notice is required unless otherwise specified by the Administrator. The initial performance test is to be scheduled 
so that the first steam generating unit operating day of the 30 successive steam generating unit operating days is 
completed within 30 days after achieving the maximum production rate at which the affected facility will be 
operated, but not later than 180 days after initial startup of the facility. The boiler load during the 30-day period 
does not have to be the maximum design load, but must be representative of future operating conditions and 
include at least one 24-hour period at full load. 
     
(g) After the initial performance test required under § 60.8, compliance with the sulfur dioxide emission limits 
and percent reduction requirements under § 60.42b is based on the average emission rates and the average percent 
reduction for sulfur dioxide for 30 successive steam generating unit operating days, except as provided under 
paragraph (d). A separate performance test is completed at the end of each steam generating unit operating day 
after the initial performance test, and a new 30-day average emission rate and percent reduction for sulfur dioxide 
are calculated to show compliance with the standard. 
     
(h) Except as provided under paragraph (i) of this section, the owner or operator of an affected facility shall use 
all valid sulfur dioxide emissions data in calculating % Ps and Eho under paragraph (c), of this section whether or 
not the minimum emissions data requirements under § 60.46b are achieved. All valid emissions data, including 
valid sulfur dioxides emission data collected during periods of startup, shutdown and malfunction, shall be used in 
calculating % Ps and Eho pursuant to paragraph (c)of this section. 
     
(i) During periods of malfunction or maintenance of the sulfur dioxide control systems when oil is combusted as 
provided under § 60.42b(i), emission data are not used to calculate % Ps or Es under § 60.42b (a), (b) or (c), 
however, the emissions data are used to determine compliance with the emission limit under § 60.42b(i). 
     



(j) The owner or operator of an affected facility that combusts very low sulfur oil is not subject to the compliance 
and performance testing requirements of this section if the owner or operator obtains fuel 
receipts as described in § 60.49b(r). 
 
(k) Units that burn only oil that contains no more than 0.3 weight percent sulfur or fuels with potential sulfur 
dioxide emission rates of 140 ng/J (0.32 lb/MMBtu) heat input or less may demonstrate compliance by 
maintaining records of fuel supplier certifications of sulfur content of the fuels burned. 
 
§ 60.46b  Compliance and performance test methods and procedures for particulate matter and nitrogen 
oxides. 
 
(a) The particulate matter emission standards and opacity limits under Sec.  60.43b apply at all times except 
during periods of startup, shutdown, or malfunction, and as specified in paragraphs (i) and (j) of this section. The 
nitrogen oxides emission standards under Sec.  60.44b apply at all times. 
     
(b) Compliance with the particulate matter emission standards under Sec.  60.43b shall be determined through 
performance testing as described in paragraph (d) of this section, except as provided in paragraph (i) and (j). 
     
(c) Compliance with the nitrogen oxides emission standards under § 60.44b shall be determined through 
performance testing under paragraph (e) or (f), or under paragraphs (g) and (h) of this section, as applicable. 
     
(d) To determine compliance with the particulate matter emission limits and opacity limits under § 60.43b, the 
owner or operator of any affected facility shall conduct an initial performance test as required under § 60.8 using 
the following procedures and reference methods  
     (1) Method 3B is used for gas analysis when applying Method 5 or Method 17. 
     (2) Method 5, Method 5B, or Method 17 shall be used to measure the concentration of particulate matter 
as follows: 
      (i) Method 5 shall be used at affected facilities without wet flue gas desulfurization (FGD) 
systems; and 
      (ii) Method 17 may be used at facilities with or without wet scrubber systems provided the stack 
gas temperature does not exceed a temperature of 160 ºC (320 ºF). The procedures of sections 2.1 and 2.3 of 
Method 5B may be used in Method 17 only if it is used after a wet FGD system. Do not use Method 17 after wet 
FGD systems if the effluent is saturated or laden with water droplets. 

(iii) Method 5B is to be used only after wet FGD systems. 
     (3) Method 1 is used to select the sampling site and the number of traverse sampling points. The sampling 
time for each run is at least 120 minutes and the minimum sampling volume is 1.7 dscm (60 dscf) except that 
smaller sampling times or volumes may be approved by the Administrator when necessitated by process variables 
or other factors.     

(4) For Method 5, the temperature of the sample gas in the probe and filter holder is monitored and is 
maintained at 160±14 °C (320±25 °F). 
     (5) For determination of particulate matter emissions, the oxygen or carbon dioxide sample is obtained 
simultaneously with each run of Method 5, Method 5B or Method 17 by traversing the duct at the same sampling 
location. 
     (6) For each run using Method 5, Method 5B or Method 17, the emission rate expressed in nanograms per 
joule heat input is determined using: 
      (i) The oxygen or carbon dioxide measurements and particulate matter measurements obtained 
under this section,     

(ii) The dry basis F factor, and 
      (iii) The dry basis emission rate calculation procedure contained in Method 19. 

     (7) Method 9 is used for determining the opacity of stack emissions. 
     



(e) To determine compliance with the emission limits for nitrogen oxides required under § 60.44b, the owner or 
operator of an affected facility shall conduct the performance test as required under § 60.8 using the continuous 
system for monitoring nitrogen oxides under § 60.48(b). 
     (1) For the initial compliance test, nitrogen oxides from the steam generating unit are monitored for 30 
successive steam generating unit operating days and the 30-day average emission rate is used to determine 
compliance with the nitrogen oxides emission standards under § 60.44b. The 30-day average emission rate is 
calculated as the average of all hourly emissions data recorded by the monitoring system during the 30-day test 
period. 
     (2) Following the date on which the initial performance test is completed or is required to be completed 
under § 60.8 of this part, whichever date comes first, the owner or operator of an affected facility which combusts 
coal or which combusts residual oil having a nitrogen content greater than 0.30 weight percent shall determine 
compliance with the nitrogen oxides emission standards under § 60.44b on a continuous basis through the use of a 
30-day rolling average emission rate. A new 30-day rolling average emission rate is calculated each steam 
generating unit operating day as the average of all of the hourly nitrogen oxides emission data for the preceding 
30 steam generating unit operating days. 
     (3) Following the date on which the initial performance test is completed or is required to be completed 
under § 60.8 of this part, whichever date comes first, the owner or operator of an affected facility which has a heat 
input capacity greater than 73 MW (250 million Btu/hour) and which combusts natural gas, distillate oil, or 
residual oil having a nitrogen content of 0.30 weight percent or less shall determine compliance with the nitrogen 
oxides standards under § 60.44b on a continuous basis through the use of a 30-day rolling average emission rate. 
A new 30-day rolling average emission rate is calculated each steam generating unit operating day as the average 
of all of the hourly nitrogen oxides emission data for the preceding 30 steam generating unit operating days. 
     (4) Following the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, the owner or operator of an affected facility which has a heat 
input capacity of 73 MW (250 million Btu/hour) or less and which combusts natural gas, distillate oil, or residual 
oil having a nitrogen content of 0.30 weight percent or less shall upon request determine compliance with the 
nitrogen oxides standards under § 60.44b through the use of a 30-day performance test. During periods when 
performance tests are not requested, nitrogen oxides emissions data collected pursuant to § 60.48b(g)(1) or § 
60.48b(g)(2) are used to calculate a 30-day rolling average emission rate on a daily basis and used to prepare 
excess emission reports, but will not be used to determine compliance with the nitrogen oxides emission 
standards. A new 30-day rolling average emission rate is calculated each steam generating unit operating day as 
the average of all of the hourly nitrogen oxides emission data for the preceding 30 steam generating unit operating 
days.     

(5) If the owner or operator of an affected facility which combusts residual oil does not sample and 
analyze the residual oil for nitrogen content, as specified in § 60.49b(e), the requirements of paragraph (iii) of this 
section apply and the provisions of paragraph (iv) of this section are inapplicable. 
     
(f) To determine compliance with the emission limit for NOx required by § 60.44b(a)(4) or § 60.44b(l) for duct 
burners used in combined cycle systems, either of the procedures described in paragraph (f)(1) or (2) of this 
section may be used: 

(1) The owner or operator of an affected facility shall conduct the performance test required under § 60.8 
as follows: 
      (i) The emissions rate (E) of NOX shall be computed using Equation of 1 this section: 
 
 E = Esg + (Hg /Hb)(Esg - Eg)    (Eq. 1) 
Where: 
E = emissions rate of NOX from the duct burner, ng/J (lb/million Btu) heat input 
Esg = combined effluent emissions rate, in ng/J (lb/million Btu) heat input using appropriate F-Factor as 

described in Method 19 
Hg = heat input rate to the combustion turbine, in Joules/hour (million Btu/hour) 
Hb = heat input rate to the duct burner, in Joules/hour (million Btu/hour) 
Eg = emissions rate from the combustion turbine, in ng/J (lb/million Btu) heat input calculated using appropriate 

F-Factor as described in Method 19 



      (ii) Method 7E of appendix A of this part shall be used to determine the NOx concentrations. 
Method 3A or 3B of appendix A of this part shall be used to determine oxygen concentration. 
      (iii) The owner or operator shall identify and demonstrate to the Administrator's satisfaction 
suitable methods to determine the average hourly heat input rate to the combustion turbine and the average hourly 
heat input rate to the affected duct burner. 
      (iv) Compliance with the emissions limits under Sec. 60.44b (a)(4) or Sec. 60.44b(l) is 
determined by the three-run average (nominal 1-hour runs) for the initial and subsequent performance tests; or 
     (2) The owner or operator of an affected facility may elect to determine compliance on a 30-day rolling 
average basis by using the continuous emission monitoring system specified under Sec. 60.48b for measuring 
NOX and oxygen and meet the requirements of Sec. 60.48b. The sampling site shall be located at the outlet from 
the steam generating unit. The NOX emissions rate at the outlet from the steam generating unit shall constitute the 
NOX emissions rate from the duct burner of the combined cycle system. 
     
(g) The owner or operator of an affected facility described in § 60.44b(j) or § 60.44b(k) shall demonstrate the 
maximum heat input capacity of the steam generating unit by operating the facility at maximum capacity for 24 
hours. The owner or operator of an affected facility shall determine the maximum heat input capacity using the 
heat loss method described in sections 5 and 7.3 of the ASME Power Test Codes 4.1 (see IBR § 60.17(h)). This 
demonstration of maximum heat input capacity shall be made during the initial performance test for affected 
facilities that meet the criteria of § 60.44b(j). It shall be made within 60 days after achieving the maximum 
production rate at which the affected facility will be operated, but not later than 180 days after initial start-up of 
each facility, for affected facilities meeting the criteria of § 60.44b(k). Subsequent demonstrations may be 
required by the Administrator at any other time. If this demonstration indicates that the maximum heat input 
capacity of the affected facility is less than that stated by the manufacturer of the affected facility, the maximum 
heat input capacity determined during this demonstration shall be used to determine the capacity utilization rate 
for the affected facility. Otherwise, the maximum heat input capacity provided by the manufacturer is used. 
     
(h) The owner or operator of an affected facility described in § 60.44b(j) that has a heat input capacity greater 
than 73 MW (250 million Btu/hour) shall: 
     (1) Conduct an initial performance test as required under § 60.8 over a minimum of 24 consecutive steam 
generating unit operating hours at maximum heat input capacity to demonstrate compliance with the nitrogen 
oxides emission standards under § 60.44b using Method 7, 7A, 7E, or other approved reference methods; and      

(2) Conduct subsequent performance tests once per calendar year or every 400 hours of operation 
(whichever comes first) to demonstrate compliance with the nitrogen oxides emission standards under § 60.44b 
over a minimum of 3 consecutive steam generating unit operating hours at maximum heat input capacity using 
Method 7, 7A, 7E, or other approved reference methods. 
 
(i) Units burning only oil that contains no more than 0.3 weight percent sulfur or liquid or gaseous fuels with a 
potential sulfur dioxide emission rates of 140 ng/J (0.32 lb/MMBtu) heat input or less may demonstrate 
compliance by maintaining fuel supplier certifications of the sulfur content of the fuels burned. 
     
(j) In place of particulate matter testing with EPA Reference Method 5, 5B, or 17, an owner or operator may elect 
to install, calibrate, maintain, and operate a continuous emission monitoring system for monitoring particulate 
matter emissions discharged to the atmosphere and record the output of the system. The owner or operator of an 
affected facility who elects to continuously monitor particulate matter emissions instead of conducting 
performance testing using EPA Method 5, 5B, or 17 shall comply with the requirements specified in paragraphs 
(j)(1) through (j)(13) of this section. 
     (1) Notify the Administrator one month before starting use of the system. 
     (2) Notify the Administrator one month before stopping use of the system. 
     (3) The monitor shall be installed, evaluated, and operated in accordance with Sec.  60.13 of subpart A of 
this part. 
     (4) The initial performance evaluation shall be completed no later than 180 days after the date of initial 
startup of the affected facility, as specified under Sec.  60.8 of subpart A of this part or within 180 days of 



notification to the Administrator of use of the continuous monitoring system if the owner or operator was 
previously determining compliance by Method 5, 5B, or 17 performance tests, whichever is later. 
     (5) The owner or operator of an affected facility shall conduct an initial performance test for particulate 
matter emissions as required under Sec.  60.8 of subpart A of this part. Compliance with the particulate matter 
emission limit shall be determined by using the continuous emission monitoring system specified in paragraph (j) 
of this section to measure particulate matter and calculating a 24-hour block arithmetic average emission 
concentration using EPA Reference Method 19, section 4.1. 
     (6) Compliance with the particulate matter emission limit shall be determined based on the 24-hour daily 
(block) average of the hourly arithmetic average emission concentrations using continuous emission monitoring 
system outlet data. 
     (7) At a minimum, valid continuous monitoring system hourly averages shall be obtained as specified in 
paragraphs (j)(7)(i) of this section for 75 percent of the total operating hours per 30-day rolling average. 
      (i) At least two data points per hour shall be used to calculate each 1-hour arithmetic average. 
     (8) The 1-hour arithmetic averages required under paragraph (j)(7) of this section shall be expressed in 
ng/J or lb/MMBtu heat input and shall be used to calculate the boiler operating day daily arithmetic average 
emission concentrations. The 1-hour arithmetic averages shall be calculated using the data points required under 
Sec.  60.13(e)(2) of subpart A of this part. 
     (9) All valid continuous emission monitoring system data shall be used in calculating average emission 
concentrations even if the minimum continuous emission monitoring system data requirements of paragraph (j)(7) 
of this section are not met. 
     (10) The continuous emission monitoring system shall be operated according to Performance 
Specification 11 in appendix B of this part. 
     (11) During the correlation testing runs of the continuous emission monitoring system required by 
Performance Specification 11 in appendix B of this part, particulate matter and oxygen (or carbon dioxide) data 
shall be collected concurrently (or within a 30- to 60-minute period) by both the continuous emission monitors 
and the test methods specified in paragraphs (j)(7)(i) of this section.     
  (i) For particulate matter, EPA Reference Method 5, 5B, or 17 shall be used. 
  (ii) For oxygen (or carbon dioxide), EPA reference Method 3, 3A, or 3B, as applicable shall 
be used. 
     (12) Quarterly accuracy determinations and daily calibration drift tests shall be performed in accordance 
with procedure 2 in appendix F of this part. Relative Response Audit's must be performed annually and Response 
Correlation Audits must be performed every 3 years. 
     (13) When particulate matter emissions data are not obtained because of continuous emission monitoring 
system breakdowns, repairs, calibration checks, and zero and span adjustments, emissions data shall be obtained 
by using other monitoring systems as approved by the Administrator or EPA Reference Method 19 to provide, as 
necessary, valid emissions data for a minimum of 75 percent of total operating hours per 30-day rolling average. 
 
§ 60.47b  Emission monitoring for sulfur dioxide. 
 
(a) Except as provided in paragraphs (b),(f), and (g) of this section, the owner or operator of an affected facility 
subject to the sulfur dioxide standards under Sec.  60.42b shall install, calibrate, maintain, and operate continuous 
emission monitoring systems (CEMS) for measuring sulfur dioxide concentrations and either oxygen (O2) or 
carbon dioxide (CO2) concentrations and shall record the output of the systems. The sulfur dioxide and either 
oxygen or carbon dioxide concentrations shall both be monitored at the inlet and outlet of the sulfur dioxide 
control device. 
 
(b) As an alternative to operating CEMS as required under paragraph (a) of this section, an owner or operator may 
elect to determine the average sulfur dioxide emissions and percent reduction by: 
     (1) Collecting coal or oil samples in an as-fired condition at the inlet to the steam generating unit and 
analyzing them for sulfur and heat content according to Method 19. Method 19 provides procedures for 
converting these measurements into the format to be used in calculating the average sulfur dioxide input rate, or  

(2) Measuring sulfur dioxide according to Method 6B at the inlet or outlet to the sulfur dioxide control 
system. An initial stratification test is required to verify the adequacy of the Method 6B sampling location. The 



stratification test shall consist of three paired runs of a suitable sulfur dioxide and carbon dioxide measurement 
train operated at the candidate location and a second similar train operated according to the procedures in section 
3.2 and the applicable procedures in section 7 of Performance Specification 2. Method 6B, Method 6A, or a 
combination of Methods 6 and 3 or 3B or Methods 6C and 3A are suitable measurement techniques. If Method 
6B is used for the second train, sampling time and timer operation may be adjusted for the stratification test as 
long as an adequate sample volume is collected; however, both sampling trains are to be operated similarly. For 
the location to be adequate for Method 6B 24-hour tests, the mean of the absolute difference between the three 
paired runs must be less than 10 percent. 
     (3) A daily sulfur dioxide emission rate, ED, shall be determined using the procedure described in Method 
6A, section 7.6.2 (Equation 6A-8) and stated in ng/J (lb/million Btu) heat input. 
     (4) The mean 30-day emission rate is calculated using the daily measured values in ng/J (lb/million Btu) 
for 30 successive steam generating unit operating days using equation 19-20 of Method 19. 
     
(c) The owner or operator of an affected facility shall obtain emission data for at least 75 percent of the operating 
hours in at least 22 out of 30 successive boiler operating days. If this minimum data requirement is not met with a 
single monitoring system, the owner or operator of the affected facility shall supplement the emission data with 
data collected with other monitoring systems as approved by the Administrator or the reference methods and 
procedures as described in paragraph (b) of this section. 
     
(d) The 1-hour average sulfur dioxide emission rates measured by the CEMS required by paragraph (a) of this 
section and required under Sec.  60.13(h) is expressed in ng/J or lb/MMBtu heat input and is used to calculate the 
average emission rates under Sec.  60.42(b). Each 1-hour average sulfur dioxide emission rate must be based on 
30 or more minutes of steam generating unit operation. The hourly averages shall be calculated according to Sec.  
60.13(h)(2). Hourly sulfur dioxide emission rates are not calculated if the affected facility is operated less than 30 
minutes in a given clock hour and are not counted toward determination of a steam generating unit operating day. 
 
(e) The procedures under § 60.13 shall be followed for installation, evaluation, and operation of the CEMS. 
     (1) All CEMS shall be operated in accordance with the applicable procedures under Performance 
Specifications 1, 2, and 3 (appendix B). 
     (2) Quarterly accuracy determinations and daily calibration drift tests shall be performed in accordance 
with Procedure 1 (appendix F). 
     (3) For affected facilities combusting coal or oil, alone or in combination with other fuels, the span value 
of the sulfur dioxide CEMS at the inlet to the sulfur dioxide control device is 125 percent of the maximum 
estimated hourly potential sulfur dioxide emissions of the fuel combusted, and the span value of the CEMS at the 
outlet to the sulfur dioxide control device is 50 percent of the maximum estimated hourly potential sulfur dioxide 
emissions of the fuel combusted. 
     
(f) The owner or operator of an affected facility that combusts very low sulfur oil is not subject to the emission 
monitoring requirements of this section if the owner or operator obtains fuel receipts as described in § 60.49b(r). 
 
(g) Units burning any fuel with a potential sulfur dioxide emission rate of 140 ng/J (0.32 lb/MMBtu) heat input or 
less are not required to conduct emissions monitoring if they maintain fuel supplier certifications of the sulfur 
content of the fuels burned. 
 
§ 60.48b  Emission monitoring for particulate matter and nitrogen oxides. 
 
(a) The owner or operator of an affected facility subject to the opacity standard under Sec.  60.43b shall install, 
calibrate, maintain, and operate a continuous monitoring system for measuring the opacity of emissions 
discharged to the atmosphere and record the output of the system, except as provided in paragraphs (j) and (k) of 
this section. 
     



(b) Except as provided under paragraphs (g), (h), and (i) of this section, the owner or operator of an affected 
facility subject to a nitrogen oxides standard under Sec.  60.44b shall comply with either paragraphs (b)(1) or 
(b)(2) of this section. 
     (1) Install, calibrate, maintain, and operate a continuous monitoring system, and record the output of the 
system, for measuring nitrogen oxides emissions discharged to the atmosphere; or 
     (2) If the owner or operator has installed a nitrogen oxides emission rate continuous emission monitoring 
system (CEMS) to meet the requirements of part 75 of this chapter and is continuing to meet the ongoing 
requirements of part 75 of this chapter, that CEMS may be used to meet the requirements of this section, except 
that the owner or operator shall also meet the requirements of § 60.49b. Data reported to meet the requirements of 
§ 60.49b shall not include data substituted using the missing data procedures in subpart D of part 75 of this 
chapter, nor shall the data have been bias adjusted according to the procedures of part 75 of this chapter. 
 
(c) The continuous monitoring systems required under paragraph (b) of this section shall be operated and data 
recorded during all periods of operation of the affected facility except for continuous monitoring system 
breakdowns and repairs. Data is recorded during calibration checks, and zero and span adjustments. 
     
(d) The 1-hour average nitrogen oxides emission rates measured by the continuous nitrogen oxides monitor 
required by paragraph (b) of this section and required under Sec.  60.13(h) shall be expressed in ng/J or 
lb/MMBtu heat input and shall be used to calculate the average emission rates under Sec.  60.44b. The 1-hour 
averages shall be calculated using the data points required under Sec.  60.13(h)(2). 
 
(e) The procedures under § 60.13 shall be followed for installation, evaluation, and operation of the continuous 
monitoring systems. 
     (1) For affected facilities combusting coal, wood or municipal-type solid waste, the span value for a 
continuous monitoring system for measuring opacity shall be between 60 and 80 percent. 
     (2) For affected facilities combusting coal, oil, or natural gas, the span value for nitrogen oxides is 
determined as follows: 
 
----------------------------------------------------------------------------------------------------------------------------------- 
              Fuel                   Span values for nitrogen oxides (PPM) 
----------------------------------------------------------------------------------------------------------------------------------- 
Natural gas..........................................                 500 
Oil..................................................                 500 
Coal.................................................              1,000 
Mixtures.............................................      500(x+y)+1,000z 
----------------------------------------------------------------------------------------------------------------------------------- 
 
where: 
x is the fraction of total heat input derived from natural gas, 
y is the fraction of total heat input derived from oil, and 
z is the fraction of total heat input derived from coal. 
 
     (3) All span values computed under paragraph (e)(2) of this section for combusting mixtures of regulated 
fuels are rounded to the nearest 500 ppm. 
     
(f) When nitrogen oxides emission data are not obtained because of continuous monitoring system breakdowns, 
repairs, calibration checks and zero and span adjustments, emission data will be obtained by using standby 
monitoring systems, Method 7, Method 7A, or other approved reference methods to provide emission data for a 
minimum of 75 percent of the operating hours in each steam generating unit operating day, in at least 22 out of 30 
successive steam generating unit operating days. 
     



(g) The owner or operator of an affected facility that has a heat input capacity of 73 MW (250 million Btu/hour) 
or less, and which has an annual capacity factor for residual oil having a nitrogen content of 0.30 weight percent 
or less, natural gas, distillate oil, or any mixture of these fuels, greater than 10 percent (0.10) shall: 
     (1) Comply with the provisions of paragraphs (b), (c), (d), (e)(2), (e)(3), and (f) of this section, or 
     (2) Monitor steam generating unit operating conditions and predict nitrogen oxides emission rates as 
specified in a plan submitted pursuant to § 60.49b(c). 
     
(h) The owner or operator of a duct burner, as described in § 60.41b,  which is subject to the NOx standards of § 
60.44b(a)(4) or § 60.44b(l) is not required to install or operate a continuous emissions monitoring system to 
measure NOx emissions. 
     
(i) The owner or operator of an affected facility described in § 60.44b(j) or § 60.44b(k) is not required to install or 
operate a continuous monitoring system for measuring nitrogen oxides emissions. 
 
(j) Units that burn only oil that contains no more than 0.3 weight percent sulfur or liquid or gaseous fuels with 
potential sulfur dioxide emission rates of 140 ng/J (0.32 lb/MMBtu) heat input or less are not required to conduct 
PM emissions monitoring if they maintain fuel supplier certifications of the sulfur content of the fuels burned. 
     
(k) Owners or operators complying with the PM emission limit by using a PM CEMs monitor instead of 
monitoring opacity must calibrate, maintain, and operate a continuous monitoring system, and record the output 
of the system, for PM emissions discharged to the atmosphere as specified in Sec.  60.46b(j). The continuous 
monitoring systems specified in paragraph Sec.  60.46b(j) shall be operated and data recorded during all periods 
of operation of the affected facility except for continuous monitoring system breakdowns and repairs. Data is 
recorded during calibration checks, and zero and span adjustments. 
 
§ 60.49b  Reporting and recordkeeping requirements. 
 
(a) The owner or operator of each affected facility shall submit notification of the date of initial startup, as 
provided by § 60.7. This notification shall include: 
     (1) The design heat input capacity of the affected facility and identification of the fuels to be combusted 
in the affected facility,      

(2) If applicable, a copy of any Federally enforceable requirement that limits the annual capacity factor 
for any fuel or mixture of fuels under §§ 60.42b(d)(1), 60.43b(a)(2), (a)(3)(iii), (c)(2)(ii), (d)(2)(iii), 60.44b(c), 
(d), (e), (i), (j), (k), 60.45b(d), (g), 60.46b(h), or 60.48b(i), 
     (3) The annual capacity factor at which the owner or operator anticipates operating the facility based on 
all fuels fired and based on each individual fuel fired, and, 
     (4) Notification that an emerging technology will be used for controlling emissions of sulfur dioxide. The 
Administrator will examine the description of the emerging technology and will determine whether the 
technology qualifies as an emerging technology. In making this determination, the Administrator may require the 
owner or operator of the affected facility to submit additional information concerning the control device. The 
affected facility is subject to the provisions of § 60.42b(a) unless and until this determination is made by the 
Administrator. 
      
(b) The owner or operator of each affected facility subject to the sulfur dioxide, particulate matter, and/or nitrogen 
oxides emission limits under §§ 60.42b, 60.43b, and 60.44b shall submit to the Administrator the performance test 
data from the initial performance test and the performance evaluation of the CEMS using the applicable 
performance specifications in appendix B. The owner or operator of each affected facility described in § 60.44b(j) 
or § 60.44b(k) shall submit to the Administrator the maximum heat input capacity data from the demonstration of 
the maximum heat input capacity of the affected facility. 
     
(c) The owner or operator of each affected facility subject to the nitrogen oxides standard of § 60.44b who seeks 
to demonstrate compliance with those standards through the monitoring of steam generating unit operating 
conditions under the provisions of § 60.48b(g)(2) shall submit to the Administrator for approval a plan that 



identifies the operating conditions to be monitored under § 60.48b(g)(2) and the records to be maintained under § 
60.49b(j). This plan shall be submitted to the Administrator for approval within 360 days of the initial startup of 
the affected facility. The plan shall: 
     (1) Identify the specific operating conditions to be monitored and the relationship between these operating 
conditions and nitrogen oxides emission rates (i.e., ng/J or lbs/million Btu heat input). Steam generating unit 
operating conditions include, but are not limited to, the degree of staged combustion (i.e., the ratio of primary air 
to secondary and/or tertiary air) and the level of excess air (i.e., flue gas oxygen level); 
     (2) Include the data and information that the owner or operator used to identify the relationship between 
nitrogen oxides emission rates and these operating conditions; 
     (3) Identify how these operating conditions, including steam generating unit load, will be monitored under 
§ 60.48b(g) on an hourly basis by the owner or operator during the period of operation of the affected facility; the 
quality assurance procedures or practices that will be employed to ensure that the data generated by monitoring 
these operating conditions will be representative and accurate; and the type and format of the records of these 
operating conditions, including steam generating unit load, that will be maintained by the owner or operator under 
§ 60.49b(j). If the plan is approved, the owner or operator shall maintain records of predicted nitrogen oxide 
emission rates and the monitored operating conditions, including steam generating unit load, identified in the 
plan. 
     
(d) The owner or operator of an affected facility shall record and maintain records of the amounts of each fuel 
combusted during each day and calculate the annual capacity factor individually for coal, distillate oil, residual 
oil, natural gas, wood, and municipal-type solid waste for the recording period. The annual capacity factor is 
determined on a 12-month rolling average basis with a new annual capacity factor calculated at the end of each 
calendar month. 
     
(e) For an affected facility that combusts residual oil and meets the criteria under §§ 60.46b(e)(4), 60.44b(j), or 
(k), the owner or operator shall maintain records of the nitrogen content of the residual oil combusted in the 
affected facility and calculate the average fuel nitrogen content for the reporting period. The nitrogen content shall 
be determined using ASTM Method D3431-80, Test Method for Trace Nitrogen in Liquid Petroleum 
Hydrocarbons (IBR-see § 60.17), or fuel suppliers. If residual oil blends are being combusted, fuel nitrogen 
specifications may be prorated based on the ratio of residual oils of different nitrogen content in the fuel blend. 
     
(f) For facilities subject to the opacity standard under § 60.43b, the owner or operator shall maintain records of 
opacity. 
     
(g) Except as provided under paragraph (p) of this section, the owner or operator of an affected facility subject to 
the nitrogen oxides standards under § 60.44b shall maintain records of the following information for each steam 
generating unit operating day: 
     (1) Calendar date. 
     (2) The average hourly nitrogen oxides emission rates (expressed as NO<INF>2</INF>) (ng/J or 
lb/million Btu heat input) measured or predicted. 
     (3) The 30-day average nitrogen oxides emission rates (ng/J or lb/million Btu heat input) calculated at the 
end of each steam generating unit operating day from the measured or predicted hourly nitrogen oxide emission 
rates for the preceding 30 steam generating unit operating days. 
     (4) Identification of the steam generating unit operating days when the calculated 30-day average nitrogen 
oxides emission rates are in excess of the nitrogen oxides emissions standards under § 60.44b, with the reasons 
for such excess emissions as well as a description of corrective actions taken. 
     (5) Identification of the steam generating unit operating days for which pollutant data have not been 
obtained, including reasons for not obtaining sufficient data and a description of corrective actions taken. 
     (6) Identification of the times when emission data have been excluded from the calculation of average 
emission rates and the reasons for excluding data. 
     (7) Identification of ``F'' factor used for calculations, method of determination, and type of fuel 
combusted. 



     (8) Identification of the times when the pollutant concentration exceeded full span of the continuous 
monitoring system. 
     (9) Description of any modifications to the continuous monitoring system that could affect the ability of 
the continuous monitoring system to comply with Performance Specification 2 or 3. 
     (10) Results of daily CEMS drift tests and quarterly accuracy assessments as required under appendix F, 
Procedure 1. 
     
(h) The owner or operator of any affected facility in any category listed in paragraphs (h)(1) or (2) of this section 
is required to submit excess emission reports for any excess emissions which occurred during the reporting 
period. 
     (1) Any affected facility subject to the opacity standards under § 60.43b(e) or to the operating parameter 
monitoring requirements under § 60.13(i)(1). 
     (2) Any affected facility that is subject to the nitrogen oxides standard of § 60.44b, and that 
      (i) Combusts natural gas, distillate oil, or residual oil with a nitrogen content of 0.3 weight 
percent or less, or      

(ii) Has a heat input capacity of 73 MW (250 million Btu/hour) or less and is required to monitor 
nitrogen oxides emissions on a continuous basis under § 60.48b(g)(1) or steam generating unit operating 
conditions under § 60.48b(g)(2). 
     (3) For the purpose of § 60.43b, excess emissions are defined as all 6-minute periods during which the 
average opacity exceeds the opacity standards under § 60.43b(f). 
     (4) For purposes of § 60.48b(g)(1), excess emissions are defined as any calculated 30-day rolling average 
nitrogen oxides emission rate, as determined under § 60.46b(e), which exceeds the applicable emission limits in § 
60.44b. 
 
(i) The owner or operator of any affected facility subject to the continuous monitoring requirements for nitrogen 
oxides under § 60.48(b) shall submit reports containing the information recorded under paragraph (g) of this 
section. 
     
(j) The owner or operator of any affected facility subject to the sulfur dioxide standards under § 60.42b shall 
submit reports. 
     
(k) For each affected facility subject to the compliance and performance testing requirements of § 60.45b and the 
reporting requirement in paragraph (j) of this section, the following information shall be reported to the 
Administrator: 
     (1) Calendar dates covered in the reporting period. 
     (2) Each 30-day average sulfur dioxide emission rate (ng/J or lb/million Btu heat input) measured during 
the reporting period, ending with the last 30-day period; reasons for noncompliance with the emission standards; 
and a description of corrective actions taken. 
     (3) Each 30-day average percent reduction in sulfur dioxide emissions calculated during the reporting 
period, ending with the last 30-day period; reasons for noncompliance with the emission standards; and a 
description of corrective actions taken.      

(4) Identification of the steam generating unit operating days that coal or oil was combusted and for 
which sulfur dioxide or diluent (oxygen or carbon dioxide) data have not been obtained by an approved method 
for at least 75 percent of the operating hours in the steam generating unit operating day; justification for not 
obtaining sufficient data; and description of corrective action taken. 
    (5) Identification of the times when emissions data have been excluded from the calculation of average 
emission rates; justification for excluding data; and description of corrective action taken if data have been 
excluded for periods other than those during which coal or oil were not combusted in the steam generating unit.      

(6) Identification of ``F'' factor used for calculations, method of determination, and type of fuel 
combusted. 
     (7) Identification of times when hourly averages have been obtained based on manual sampling methods. 
     (8) Identification of the times when the pollutant concentration exceeded full span of the CEMS. 



     (9) Description of any modifications to the CEMS that could affect the ability of the CEMS to comply 
with Performance Specification 2 or 3. 
     (10) Results of daily CEMS drift tests and quarterly accuracy assessments as required under appendix F, 
Procedure 1. 
     (11) The annual capacity factor of each fired as provided under paragraph (d) of this section. 
 
(l) For each affected facility subject to the compliance and performance testing requirements of § 60.45b(d) and 
the reporting requirements of paragraph (j) of this section, the following information shall be reported to the 
Administrator: 
      (1) Calendar dates when the facility was in operation during the reporting period; 
      (2) The 24-hour average sulfur dioxide emission rate measured for each steam generating unit 
operating day during the reporting period that coal or oil was combusted, ending in the last 24-hour period in the 
quarter; reasons for noncompliance with the emission standards; and a description of corrective actions taken; 
     (3) Identification of the steam generating unit operating days that coal or oil was combusted for which 
sulfur dioxide or diluent (oxygen or carbon dioxide) data have not been obtained by an approved method for at 
least 75 percent of the operating hours; justification for not obtaining sufficient data; and description of corrective 
action taken. 
     (4) Identification of the times when emissions data have been excluded from the calculation of average 
emission rates; justification for excluding data; and description of corrective action taken if data have been 
excluded for periods other than those during which coal or oil were not combusted in the steam generating unit.      

(5) Identification of ``F'' factor used for calculations, method of determination, and type of fuel 
combusted. 
     (6) Identification of times when hourly averages have been obtained based on manual sampling methods. 
     (7) Identification of the times when the pollutant concentration exceeded full span of the CEMS. 
     (8) Description of any modifications to the CEMS which could affect the ability of the CEMS to comply 
with Performance Specification 2 or 3. 
     (9) Results of daily CEMS drift tests and quarterly accuracy assessments as required under appendix F, 
Procedure 1. 
     
(m) For each affected facility subject to the sulfur dioxide standards under § 60.42b for which the minimum 
amount of data required under § 60.47b(f) were not obtained during the reporting period, the following 
information is reported to the Administrator in addition to that required under paragraph (k) of this section: 
     (1) The number of hourly averages available for outlet emission rates and inlet emission rates. 
    (2) The standard deviation of hourly averages for outlet emission rates and inlet emission rates, as 
determined in Method 19, section 7. 
    (3) The lower confidence limit for the mean outlet emission rate and the upper confidence limit for the 
mean inlet emission rate, as calculated in Method 19, section 7. 
     (4) The ratio of the lower confidence limit for the mean outlet emission rate and the allowable emission 
rate, as determined in Method 19, section 7. 
     
(n) If a percent removal efficiency by fuel pretreatment (i.e., %Rf) is used to determine the overall percent 
reduction (i.e., % Ro) under § 60.45b, the owner or operator of the affected facility shall submit a signed statement 
with the report: 
     (1) Indicating what removal efficiency by fuel pretreatment (i.e., % Rf) was credited during the reporting 
period; 
     (2) Listing the quantity, heat content, and date each pretreated fuel shipment was received during the 
previous calendar quarter; the name and location of the fuel pretreatment facility; and the total quantity and total 
heat content of all fuels received at the affected facility during the reporting period; 
     (3) Documenting the transport of the fuel from the fuel pretreatment facility to the steam generating unit.     

(4) Including a signed statement from the owner or operator of the fuel pretreatment facility certifying 
that the percent removal efficiency achieved by fuel pretreatment was determined in accordance with the 
provisions of Method 19 (appendix A) and listing the heat content and sulfur content of each fuel before and after 
fuel pretreatment. 



     
(o) All records required under this section shall be maintained by the owner or operator of the affected facility for 
a period of 2 years following the date of such record. 
     
(p) The owner or operator of an affected facility described in § 60.44b(j) or (k) shall maintain records of the 
following information for each steam generating unit operating day: 
     (1) Calendar date, 
     (2) The number of hours of operation, and 
     (3) A record of the hourly steam load. 
     
(q) The owner or operator of an affected facility described in § 60.44b(j) or § 60.44b(k) shall submit to the 
Administrator a report containing: 

(1) The annual capacity factor over the previous 12 months; 
     (2) The average fuel nitrogen content during the reporting period, if residual oil was fired; and 
     (3) If the affected facility meets the criteria described in § 60.44b(j), the results of any nitrogen oxides 
emission tests required during the reporting period, the hours of operation during the reporting period, and the 
hours of operation since the last nitrogen oxides emission test. 
     
(r) The owner or operator of an affected facility who elects to demonstrate that the affected facility combusts only 
very low sulfur oil under § 60.42b(j)(2) shall obtain and maintain at the affected facility fuel receipts from the fuel 
supplier which certify that the oil meets the definition of distillate oil as defined in § 60.41b. For the purposes of 
this section, the oil need not meet the fuel nitrogen content specification in the definition of distillate oil. Reports 
shall be submitted to the Administrator certifying that only very low sulfur oil meeting this definition was 
combusted in the affected facility during the reporting period. 
     
(s) Facility specific nitrogen oxides standard for Cytec Industries Fortier Plant's C.AOG incinerator located in 
Westwego, Louisiana: 
     (1) Definitions. 
      Oxidation zone is defined as the portion of the C.AOG incinerator that extends from the inlet of 
the oxidizing zone combustion air to the outlet gas stack. 
      Reducing zone is defined as the portion of the C.AOG incinerator that extends from the burner 
section to the inlet of the oxidizing zone combustion air. 
      Total inlet air is defined as the total amount of air introduced into the C.AOG incinerator for 
combustion of natural gas and chemical by-product waste and is equal to the sum of the air flow into the reducing 
zone and the air flow into the oxidation zone. 
     (2) Standard for nitrogen oxides.  

(i) When fossil fuel alone is combusted, the nitrogen oxides emission limit for fossil fuel in  
Sec. 60.44b(a) applies. 
      (ii) When natural gas and chemical by-product waste are simultaneously combusted, the nitrogen 
oxides emission limit is 289 ng/J (0.67 lb/million Btu) and a maximum of 81 percent of the total inlet air provided 
for combustion shall be provided to the reducing zone of the C.AOG incinerator. 
     (3) Emission monitoring.  

(i) The percent of total inlet air provided to the reducing zone shall be determined at least every 
15 minutes by measuring the air flow of all the air entering the reducing zone and the air flow of all the air 
entering the oxidation zone, and compliance with the percentage of total inlet air that is provided to the reducing 
zone shall be determined on a 3-hour average basis. 
      (ii) The nitrogen oxides emission limit shall be determined by the compliance and performance 
test methods and procedures for nitrogen oxides in Sec. 60.46b(i). 
      (iii) The monitoring of the nitrogen oxides emission limit shall be performed in accordance with 
Sec. 60.48b. 
     (4) Reporting and recordkeeping requirements.  



(i) The owner or operator of the C.AOG incinerator shall submit a report on any excursions from 
the limits required by paragraph (a)(2) of this section to the Administrator with the quarterly report required by 
paragraph (i) of this section. 
      (ii) The owner or operator of the C.AOG incinerator shall keep records of the monitoring required 
by paragraph (a)(3) of this section for a period of 2 years following the date of such record. 
      (iii) The owner of operator of the C.AOG incinerator shall perform all the applicable reporting 
and recordkeeping requirements of this section. 
     
(t) Facility-specific nitrogen oxides standard for Rohm and Haas Kentucky Incorporated's Boiler No. 100 located 
in Louisville, Kentucky:     

(1) Definitions. 
      Air ratio control damper is defined as the part of the low nitrogen oxides burner that is adjusted 
to control the split of total combustion air delivered to the reducing and oxidation portions of the combustion 
flame. 
      Flue gas recirculation line is defined as the part of Boiler No. 100 that recirculates a portion of the 
boiler flue gas back into the combustion air. 
     (2) Standard for nitrogen oxides.  

(i) When fossil fuel alone is combusted, the nitrogen oxides emission limit for fossil fuel in § 
60.44b(a) applies. 
      (ii) When fossil fuel and chemical by-product waste are simultaneously combusted, the nitrogen 
oxides emission limit is 473 ng/J (1.1 lb/million Btu), and the air ratio control damper tee handle shall be at a 
minimum of 5 inches (12.7 centimeters) out of the boiler, and the flue gas recirculation line shall be operated at a 
minimum of 10 percent open as indicated by its valve opening position indicator. 
     (3) Emission monitoring for nitrogen oxides.  

(i) The air ratio control damper tee handle setting and the flue gas recirculation line valve opening 
position indicator setting shall be recorded during each 8-hour operating shift. 
      (ii) The nitrogen oxides emission limit shall be determined by the compliance and performance 
test methods and procedures for nitrogen oxides in § 60.46b. 
      (iii) The monitoring of the nitrogen oxides emission limit shall be performed in accordance with § 
60.48b. 
     (4) Reporting and recordkeeping requirements.  

(i) The owner or operator of Boiler No. 100 shall submit a report on any excursions from the 
limits required by paragraph (b)(2) of this section to the Administrator with the quarterly report required by § 
60.49b(i). 
      (ii) The owner or operator of Boiler No. 100 shall keep records of the monitoring required by 
paragraph (b)(3) of this section for a period of 2 years following the date of such record. 
      (iii) The owner of operator of Boiler No. 100 shall perform all the applicable reporting and 
recordkeeping requirements of § 60.49b.     
 
(u) Site-specific standard for Merck & Co., Inc.'s Stonewall Plant in Elkton, Virginia.  

(1) This paragraph applies only to the pharmaceutical manufacturing facility, commonly referred to as the 
Stonewall Plant, located at Route 340 South, in Elkton, Virginia (``site'') and only to the natural gas-fired boilers 
installed as part of the powerhouse conversion required pursuant to 40 CFR 52.2454(g). The requirements of this 
paragraph shall apply, and the requirements of §§ 60.40b through 60.49b(t) shall not apply, to the natural gas-
fired boilers installed pursuant to 40 CFR 52.2454(g). 
      (i) The site shall equip the natural gas-fired boilers with low nitrogen oxide (NOx) technology. 
      (ii) The site shall install, calibrate, maintain, and operate a continuous monitoring and recording 
system for measuring NOx emissions discharged to the atmosphere and opacity using a continuous emissions 
monitoring system or a predictive emissions monitoring system. 
      (iii) Within 180 days of the completion of the powerhouse conversion, as required by 40 CFR 
52.2454, the site shall perform a stack test to quantify criteria pollutant emissions. 
     (2) [Reserved] 
 



(v) The owner or operator of an affected facility may submit electronic quarterly reports for SO2 and/or NOX 
and/or opacity in lieu of submitting the written reports required under paragraphs (h), (i), (j), (k) or (l) of this 
section. The format of each quarterly electronic report shall be coordinated with the permitting authority. The 
electronic reeport(s) shall be submitted no later than 30 days after the end of the calendar quarter and shall be 
accompanied by a certification statement from the owner or operator, indicating whether compliance with the 
applicable emission standards and minimum data requirements of this subpart was achieved during the reporting 
period. Before submitting reports in the electronic format, the owner or operator shall coordinate with the 
permitting authority to obtain their agreement to submit reports in this alternative format. 
[52 FR 47842, Dec. 16, 1987, as amended at 54 FR 51820, 51825, Dec. 18, 1989; 60 FR 28062, May 30, 1995; 61 
FR 14031, Mar. 29, 1996; 62 FR 52641, Oct. 8, 1997] 
 
(w) The reporting period for the reports required under this subpart is each six-month period. All reports shall be 
submitted to the Administrator and shall be postmarked by the 30th day following the end of the reporting period. 
 
(x) Facility-specific nitrogen oxides standard for Weyerhaeuser Company's No. 2 Power Boiler located in New 
Bern, North Carolina: 
     (1) Standard for nitrogen oxides.  
  (i) When fossil fuel alone is combusted, the nitrogen oxides emission limit for fossil fuel in 
Sec.  60.44b(a) applies. 
      (ii) When fossil fuel and chemical by-product waste are simultaneously combusted, the 
nitrogen oxides emission limit is 215 ng/J (0.5 lb/million Btu). 
     (2) Emission monitoring for nitrogen oxides.  
  (i) The nitrogen oxides emissions shall be determined by the compliance and performance 
test methods and procedures for nitrogen oxides in Sec.  60.46b. 
      (ii) The monitoring of the nitrogen oxides emissions shall be performed in accordance with 
Sec.  60.48b. 
     (3) Reporting and recordkeeping requirements.  
  (i) The owner or operator of the No. 2 Power Boiler shall submit a report on any excursions 
from the limits required by paragraph (x)(2) of this section to the Administrator with the quarterly report required 
by Sec.  60.49b(i). 
      (ii) The owner or operator of the No. 2 Power Boiler shall keep records of the monitoring 
required by paragraph (x)(3) of this section for a period of 2 years following the date of such record. 
      (iii) The owner or operator of the No. 2 Power Boiler shall perform all the applicable 
reporting and recordkeeping requirements of Sec.  60.49b. 
 



[Last updated 2/27/06] 
 
{Source: Federal Register dated Sept 12, 1990 revised as of 7/1/98, revised 2/4/02 to reflect FR 2/12/99, 
revised 2/7/02 to reflect FR 10/17/00, revised 12/19/05 to reflect FR 12/16/05, revised 2/27/06 to reflect 
2/27/06 revisions} 
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Generating Units 
 
Sec. 
60.40c Applicability and delegation of authority. 
60.41c  Definitions. 
60.42c Standard for sulfur dioxide. 
60.43c Standard for particulate matter. 
60.44c Compliance and performance test methods and procedures for sulfur dioxide. 
60.45c Compliance and performance test methods and procedures for particulate matter. 
60.46c Emission monitoring for sulfur dioxide. 
60.47c Emission monitoring for particulate matter. 
60.48c Reporting and recordkeeping requirements. 
 
§ 60.40c  Applicability and delegation of authority. 
 
(a) Except as provided in paragraph (d) of this section, the affected facility to which this subpart applies is 
each steam generating unit for which construction, modification, or reconstruction is commenced after June 
9, 1989 and that has a maximum design heat input capacity of 29 megawatts (MW) (100 million Btu per 
hour (Btu/hr)) or less, but greater than or equal to 2.9 MW (10 million Btu/hr). 
     
(b) In delegating implementation and enforcement authority to a State under section 111(c) of the Clean Air 
Act, § 60.48c(a)(4) shall be retained by the Administrator and not transferred to a State. 
     
(c) Steam generating units which meet the applicability requirements in paragraph (a) of this section are not 
subject to the sulfur dioxide (SO2) or particulate matter (PM) emission limits, performance testing 
requirements, or monitoring requirements under this  subpart (§§ 60.42c, 60.43c, 60.44c, 60.45c, 60.46c, or 
60.47c) during periods of combustion research, as defined in § 60.41c. 
    
(d) Any temporary change to an existing steam generating unit for the purpose of conducting combustion 
research is not considered a modification under § 60.14. 
 
(e) Heat recovery steam generators that are associated with combined cycle gas turbines and meet the 
applicability requirements of subpart KKKK of this part are not subject to this subpart. This subpart will 
continue to apply to all other heat recovery steam generators that are capable of combusting more than or 
equal to 2.9 MW (10 MMBtu/h) heat input of fossil fuel but less than or equal to 29 MW (100 MMBtu/h) 
heat input of fossil fuel. If the heat recovery steam generator is subject to this subpart, only emissions 
resulting from combustion of fuels in the steam generating unit are subject to this subpart. (The gas turbine 
emissions are subject to subpart GG or KKKK, as applicable, of this part). 
     
(f) Any facility covered by subpart AAAA of this part is not covered by this subpart. 
     
(g) Any facility covered by an EPA approved State or Federal section 111(d)/129 plan implementing subpart 
BBBB of this part is not covered by this subpart. 
 
§  60.41c  Definitions.  
 



As used in this subpart, all terms not defined herein shall have the meaning given them in the Clean Air Act 
and in subpart A of this part.  
 
 Annual capacity factor means the ratio between the actual heat input to a steam generating unit from 
an individual fuel or combination of fuels during a period of 12 consecutive calendar months and the 
potential heat input to the steam generating unit from all fuels had the steam generating unit been operated 
for 8,760 hours during that 12-month period at the maximum design heat input capacity. In the case of steam 
generating units that are rented or leased, the actual heat input shall be determined based on the combined 
heat input from all operations of the affected facility during a period of 12 consecutive calendar months. 
 Coal means all solid fuels classified as anthracite, bituminous, subbituminous, or lignite by the 
American Society of Testing and Materials in ASTM D388-77, 90, 91, 95, or 98a, Standard Specification for 
Classification of Coals by Rank (IBR--see Sec.  60.17), coal refuse, and petroleum coke. Coal-derived 
synthetic fuels derived from coal for the purposes of creating useful heat, including but not limited to solvent 
refined coal, gasified coal, coal-oil mixtures, and coal-water mixtures, are also included in this definition for 
the purposes of this subpart. 

Coal refuse means any by-product of coal mining or coal cleaning operations with an ash content 
greater than 50 percent (by weight) and a heating value less than 13,900 kilojoules per kilogram (kJ/kg) 
(6,000 Btu per pound (Btu/lb) on a dry basis.  

Cogeneration steam generating unit means a steam generating unit that simultaneously produces 
both electrical (or mechanical) and thermal energy from the same primary energy source.  

Combined cycle system means a system in which a separate source (such as a stationary gas turbine, 
internal combustion engine, or kiln) provides exhaust gas to a steam generating unit.  

Combustion research means the experimental firing of any fuel or combination of fuels in a steam 
generating unit for the purpose of conducting research and development of more efficient combustion or 
more effective prevention or control of air pollutant emissions from combustion, provided that, during these 
periods of research and development, the heat generated is not used for any purpose other than preheating 
combustion air for use by that steam generating unit (i.e., the heat generated is released to the atmosphere 
without being used for space heating, process heating, driving pumps, preheating combustion air for other 
units, generating electricity, or any other purpose).  

Conventional technology means wet flue gas desulfurization technology, dry flue gas desulfurization 
technology, atmospheric fluidized bed combustion technology, and oil hydrodesulfurization technology.  

Distillate oil means fuel oil that complies with the specifications for fuel oil numbers 1 or 2, as 
defined by the American Society for Testing and Materials in ASTM D396-78, 89, 90, 92, 96, or 98, 
"Standard Specification for Fuel Oils" (incorporated by reference -- see §  60.17).  

Dry flue gas desulfurization technology means a sulfur dioxide (SO2) control system that is located 
between the steam generating unit and the exhaust vent or stack, and that removes sulfur oxides from the 
combustion gases of the steam generating unit by contacting the combustion gases with an alkaline slurry or 
solution and forming a dry powder material. This definition includes devices where the dry powder material 
is subsequently converted to another form. Alkaline reagents used in dry flue gas desulfurization systems 
include, but are not limited to, lime and sodium compounds.  

Duct burner means a device that combusts fuel and that is placed in the exhaust duct from another 
source (such as a stationary gas turbine, internal combustion engine, kiln, etc.) to allow the firing of 
additional fuel to heat the exhaust gases before the exhaust gases enter a steam generating unit.  

Emerging technology means any SO2 control system that is not defined as a conventional 
technology under this section, and for which the owner or operator of the affected facility has received 
approval from the Administrator to operate as an emerging technology under §  60.48c(a)(4).  

Federally enforceable means all limitations and conditions that are enforceable by the 
Administrator, including the requirements of 40 CFR Parts 60 and 61, requirements within any applicable 
State implementation plan, and any permit requirements established under 40 CFR 52.21 or under 40 CFR 
51.18 and 40 CFR 51.24.  

Fluidized bed combustion technology means a device wherein fuel is distributed onto a bed (or 
series of beds) of limestone aggregate (or other sorbent materials) for combustion; and these materials are 
forced upward in the device by the flow of combustion air and the gaseous products of combustion. 



Fluidized bed combustion technology includes, but is not limited to, bubbling bed units and circulating bed 
units.  

Fuel pretreatment means a process that removes a portion of the sulfur in a fuel before combustion 
of the fuel in a steam generating unit.  

Heat input means heat derived from combustion of fuel in a steam generating unit and does not 
include the heat derived from preheated combustion air, recirculated flue gases, or exhaust gases from other 
sources (such as stationary gas turbines, internal combustion engines, and kilns).  

Heat transfer medium means any material that is used to transfer heat from one point to another 
point.  

Maximum design heat input capacity means the ability of a steam generating unit to combust a 
stated maximum amount of fuel (or combination of fuels) on a steady state basis as determined by the 
physical design and characteristics of the steam generating unit.  

Natural gas means (1) a naturally occurring mixture of hydrocarbon and nonhydrocarbon gases 
found in geologic formations beneath the earth's surface, of which the principal constituent is methane, or 
(2) liquefied petroleum (LP) gas, as defined by the American Society for Testing and Materials in ASTM 
D1835-86, 87, 91, or 97, "Standard Specification for Liquefied Petroleum Gases" (incorporated by reference 
-- see §  60.17).  
Noncontinental area means the State of Hawaii, the Virgin Islands, Guam, American Samoa, the 
Commonwealth of Puerto Rico, or the Northern Mariana Islands.  

Oil means crude oil or petroleum, or a liquid fuel derived from crude oil or petroleum, including 
distillate oil and residual oil.  

Potential sulfur dioxide emission rate means the theoretical SO2 emissions (nanograms per joule 
[ng/J], or pounds per million Btu [lb/million Btu] heat input) that would result from combusting fuel in an 
uncleaned state and without using emission control systems.  

Process heater means a device that is primarily used to heat a material to initiate or promote a 
chemical reaction in which the material participates as a reactant or catalyst.  

Residual oil means crude oil, fuel oil that does not comply with the specifications under the 
definition of distillate oil, and all fuel oil numbers 4, 5, and 6, as defined by the American Society for 
Testing and Materials in ASTM D396-78, 89, 90, 92, 96, or 98, "Standard Specification for Fuel Oils" 
(incorporated by reference -- see §  60.17).  

Steam generating unit means a device that combusts any fuel and produces steam or heats water or 
any other heat transfer medium. This term includes any duct burner that combusts fuel and is part of a 
combined cycle system. This term does not include process heaters as defined in this subpart.  

Steam generating unit operating day means a 24-hour period between 12:00 midnight and the 
following midnight during which any fuel is combusted at any time in the steam generating unit. It is not 
necessary for fuel to be combusted continuously for the entire 24-hour period.  

Wet flue gas desulfurization technology means an SO2 control system that is located between the 
steam generating unit and the exhaust vent or stack, and that removes sulfur oxides from the combustion 
gases of the steam generating unit by contacting the combustion gases with an alkaline slurry or solution and 
forming a liquid material. This definition includes devices where the liquid material is subsequently 
converted to another form. Alkaline reagents used in wet flue gas desulfurization systems include, but are 
not limited to, lime, limestone, and sodium compounds.  

Wet scrubber system means any emission control device that mixes an aqueous stream or slurry with 
the exhaust gases from a steam generating unit to control emissions of particulate matter (PM) or SO2.  

Wood means wood, wood residue, bark, or any derivative fuel or residue thereof, in any form, 
including but not limited to sawdust, sanderdust, wood chips, scraps, slabs, millings, shavings, and 
processed pellets made from wood or other forest residues.  
 
§ 60.42c  Standard for sulfur dioxide. 
 
(a) Except as provided in paragraphs (b), (c), and (e) of this section, on and after the date on which the 
performance test is completed or required to be completed under Sec.  60.8 of this part, whichever date 
comes first, the owner or operator of an affected facility that combusts only coal shall neither: Cause to be 



discharged into the atmosphere from the affected facility any gases that contain SO2 in excess of 87 ng/J 
(0.20 lb/MMBtu) heat input or 10 percent (0.10) of the potential SO2 emission rate (90 percent reduction), 
nor cause to be discharged into the atmosphere from the affected facility any gases that contain SO2 in 
excess of 520 ng/J (1.2 lb/MMBtu) heat input. If coal is combusted with other fuels, the affected facility is 
subject to the 90 percent SO2 reduction requirement specified in this paragraph and the emission limit is 
determined pursuant to paragraph (e)(2) of this section. 
     
(b) Except as provided in paragraphs (c) and (e) of this section, on and after the date on which the 
performance test is completed or required to be completed under Sec.  60.8 of this part, whichever date 
comes first, the owner or operator of an affected facility that: 
     (1) Combusts only coal refuse alone in a fluidized bed combustion steam generating unit shall 
neither: 
      (i) Cause to be discharged into the atmosphere from that affected facility any gases that 
contain SO2 in excess of 87 ng/J (0.20 lb/MMBtu) heat input or 20 percent (0.20) of the potential SO2 
emission rate (80 percent reduction), nor 
   (ii) Cause to be discharged into the atmosphere from that affected facility any gases that 
contain SO2 in excess of SO2 in excess of 520 ng/J (1.2 lb/MMBtu) heat input. If coal is fired with coal 
refuse, the affected facility subject to paragraph (a) of this section. If oil or any other fuel (except coal) is 
fired with coal refuse, the affected facility is subject to the 90 percent SO2 reduction requirement specified 
in paragraph (a) of this section and the emission limit is determined pursuant to paragraph (e)(2) of this 
section. 
     (2) Combusts only coal and that uses an emerging technology for the control of SO2 emissions shall 
neither:     

(i) Cause to be discharged into the atmosphere from that affected facility any gases that 
contain SO2 in excess of 50 percent (0.50) of the potential SO2 emission rate (50 percent reduction); nor 
      (ii) Cause to be discharged into the atmosphere from that affected facility any gases that 
contain SO2 in excess of 260 ng/J (0.60 lb/million Btu) heat input. If coal is combusted with other fuels, the 
affected facility is subject to the 50 percent SO2 reduction requirement specified in this paragraph and the 
emission limit determined pursuant to paragraph (e)(2) of this section. 
     
(c) On and after the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, no owner or operator of an affected facility that 
combusts coal, alone or in combination with any other fuel, and is listed in paragraphs (c)(1), (2), (3), or (4) 
of this section shall cause to be discharged into the atmosphere from that affected facility any gases that 
contain SO2 in excess of the emission limit determined pursuant to paragraph (e)(2) of this section. Percent 
reduction requirements are not applicable to affected facilities under paragraph (c)(1), (2), (3) or (4). 
     (1) Affected facilities that have a heat input capacity of 22 MW (75 million Btu/hr) or less. 
     (2) Affected facilities that have an annual capacity for coal of 55 percent (0.55) or less and are 
subject to a Federally enforceable requirement limiting operation of the affected facility to an annual 
capacity factor for coal of 55 percent (0.55) or less. 
     (3) Affected facilities located in a noncontinental area. 
     (4) Affected facilities that combust coal in a duct burner as part of a combined cycle system where 
30 percent (0.30) or less of the heat entering the steam generating unit is from combustion of coal in the duct 
burner and 70 percent (0.70) or  more of the heat entering the steam generating unit is from exhaust gases 
entering the duct burner. 
     
(d) On and after the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, no owner or operator of an affected facility that 
combusts oil shall cause to be discharged into the atmosphere from that affected facility any gases that 
contain SO2  in excess of 215 ng/J (0.50 lb/million Btu) heat input; or, as an alternative, no owner or 
operator of an affected facility that combusts oil shall combust oil in the affected facility that contains 
greater than 0.5 weight percent sulfur. The percent reduction requirements are not applicable to affected 
facilities under this paragraph. 



     
(e) On and after the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, no owner or operator of an affected facility that 
combusts coal, oil, or coal and oil with any other fuel shall cause to be discharged into the atmosphere from 
that affected facility any gases that contain SO2 in excess of the following: 
     (1) The percent of potential SO2 emission rate required under paragraph (a) or (b)(2) of this section, 
as applicable, for any affected facility that 
      (i) Combusts coal in combination with any other fuel, 
      (ii) Has a heat input capacity greater than 22 MW (75 million Btu/hr), and 
      (iii) Has an annual capacity factor for coal greater than 55 percent (0.55); and 
     (2) The emission limit determined according to the following formula for any affected facility that 
combusts coal, oil, or coal and oil with any other fuel: 
 
Es=(Ka Ha + KbHb + Kc Hc)/(Ha+Hb+Hc) 
 
where: 
 
Es is the SO2 emission limit, expressed in ng/J or lb/million Btu heat input, 
Ka is 520 ng/J (1.2 lb/million Btu), 
Kb is 260 ng/J (0.60 lb/million Btu), 
Kc is 215 ng/J (0.50 lb/million Btu), 
Ha is the heat input from the combustion of coal, except coal combusted in an affected facility subject to 

paragraph (b)(2) of this section, in Joules (J) [million Btu] 
Hb is the heat input from the combustion of coal in an affected facility subject to paragraph (b)(2) of this 

section, in J (million Btu) 
Hc  is the heat input from the combustion of oil, in J (million Btu). 
 
(f) Reduction in the potential SO2 emission rate through fuel pretreatment is not credited toward the percent 
reduction requirement under paragraph (b)(2) of this section unless: 
     (1) Fuel pretreatment results in a 50 percent (0.50) or greater reduction in the potential SO2emission 
rate; and     

(2) Emissions from the pretreated fuel (without either combustion or post-combustion SO2 control) 
are equal to or less than the emission limits specified under paragraph (b)(2) of this section. 
     
(g) Except as provided in paragraph (h) of this section, compliance with the percent reduction requirements, 
fuel oil sulfur limits, and emission limits of this section shall be determined on a 30-day rolling average 
basis.      
 
(h) For affected facilities listed under paragraphs (h)(1), (2), or (3) of this section, compliance with the 
emission limits or fuel oil sulfur limits under this section may be determined based on a certification from 
the fuel supplier, as described under § 60.48c(f)(1), (2), or (3), as applicable. 
     (1) Distillate oil-fired affected facilities with heat input capacities between 2.9 and 29 MW (10 and 
100 million Btu/hr). 
     (2) Residual oil-fired affected facilities with heat input capacities between 2.9 and 8.7 MW (10 and 
30 million Btu/hr). 
     (3) Coal-fired facilities with heat input capacities between 2.9 and 8.7 MW (10 and 30 million 
Btu/hr). 
       
(i) The SO2 emission limits, fuel oil sulfur limits, and percent reduction requirements under this section 
apply at all times, including periods of startup, shutdown, and malfunction. 
     
(j) Only the heat input supplied to the affected facility from the combustion of coal and oil is counted under 
this section. No credit is provided for the heat input to the affected facility from wood or other fuels or for 



heat derived from exhaust gases from other sources, such as stationary gas turbines, internal combustion 
engines, and kilns. 
 
§ 60.43c  Standard for particulate matter. 
 
(a) On and after the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, no owner or operator of an affected facility that 
combusts coal or combusts mixtures of coal with other fuels and has a heat input capacity of 8.7 MW (30 
million Btu/hr) or greater, shall cause to be discharged into the atmosphere from that affected facility any 
gases that contain PM in excess of the following emission limits: 
     (1) 22 ng/J (0.051 lb/million Btu) heat input if the affected facility combusts only coal, or combusts 
coal with other fuels and has an annual capacity factor for the other fuels of 10 percent (0.10) or less. 
     (2) 43 ng/J (0.10 lb/million Btu) heat input if the affected facility combusts coal with other fuels, has 
an annual capacity factor for the other fuels greater than 10 percent (0.10), and is subject to a federally 
enforceable requirement limiting operation of the affected facility to an annual capacity factor greater than 
10 percent (0.10) for fuels other than coal. 
     
(b) On and after the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, no owner or operator of an affected facility that 
combusts wood or combusts mixtures of wood with other fuels (except coal) and has a heat input capacity of 
8.7 MW (30 million Btu/hr) or greater, shall cause to be discharged into the atmosphere from that affected 
facility any gases that contain PM in excess of the following emissions limits: 
     (1) 43 ng/J (0.10 lb/million Btu) heat input if the affected facility has an annual capacity factor for 
wood greater than 30 percent (0.30); or 
     (2) 130 ng/J (0.30 lb/million Btu) heat input if the affected facility has an annual capacity factor for 
wood of 30 percent (0.30) or less and is subject to a federally enforceable requirement limiting operation of 
the affected facility to an annual capacity factor for wood of 30 percent (0.30) or less. 
     
(c) On and after the date on which the initial performance test is completed or required to be completed 
under § 60.8 of this part, whichever date comes first, no owner or operator of an affected facility that 
combusts coal, wood, or oil and has a heat input capacity of 8.7 MW (30 million Btu/hr) or greater shall 
cause to be discharged into the atmosphere from that affected facility any gases that exhibit greater than 20 
percent opacity (6-minute average), except for one 6-minute period per hour of not more than 27 percent 
opacity. 
     
(d) The PM and opacity standards under this section apply at all times, except during periods of startup, 
shutdown, or malfunction. 
 
(e) (1) On or after the date on which the initial performance test is completed or is required to be 
completed under Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that 
commences construction, reconstruction, or modification after February 28, 2005, and that combusts coal, 
oil, gas, wood, a mixture of these fuels, or a mixture of these fuels with any other fuels and has a heat input 
capacity of 8.7 MW (30 MMBtu/h) or greater shall cause to be discharged into the atmosphere from that 
affected facility any gases that contain particulate matter emissions in excess of 13 ng/J (0.030 lb/MMBtu) 
heat input, except as provided in paragraphs (e)(2) and (e)(3) of this section. Affected facilities subject to 
this paragraph, are also subject to the requirements of paragraphs (c) and (d) of this section. 
     (2) As an alternative to meeting the requirements of paragraph (e)(1) of this section, the owner or 
operator of an affected facility for which modification commenced after February 28, 2005, may elect to 
meet the requirements of this paragraph. On and after the date on which the performance test required to be 
conducted under Sec.  60.8 is completed, the owner or operator subject to the provisions of this subpart shall 
not cause to be discharged into the atmosphere from any affected facility for which modification 
commenced after February 28, 2005, any gases that contain particulate matter in excess of: 



      (i) 22 ng/J (0.051 lb/MMBtu) heat input derived from the combustion of coal, oil, gas, 
wood, a mixture of these fuels, or a mixture of these fuels with any other fuels, and 
      (ii) 0.2 percent of the combustion concentration (99.8 percent reduction) when 
combusting coal, oil, gas, wood, a mixture of these fuels, or a mixture of these fuels with any other fuels. 
     (3) On or after the date on which the initial performance test is completed or is required to be 
completed under Sec.  60.8, whichever date comes first, no owner or operator of an affected facility that 
commences modification after February 28, 2005, and that combusts over 30 percent wood (by heat input) 
on an annual basis and has a heat input capacity of 8.7 MW (30 MMBtu/h) or greater shall cause to be 
discharged into the atmosphere from that affected facility any gases that contain particulate matter emissions 
in excess of 43 ng/J (0.10 lb/MMBtu) heat input. 
 
§ 60.44c  Compliance and performance test methods and procedures for sulfur dioxide. 
 
(a) Except as provided in paragraphs (g) and (h) of this section and in § 60.8(b), performance tests required 
under § 60.8 shall be conducted following the procedures specified in paragraphs (b), (c), (d), (e), and (f) of 
this section, as applicable. Section 60.8(f) does not apply to this section. The 30-day notice required in § 
60.8(d) applies only to the initial performance test unless otherwise specified by the Administrator.     
 
(b) The initial performance test required under § 60.8 shall be conducted over 30 consecutive operating days 
of the steam generating unit. Compliance with the percent reduction requirements and SO2 emission limits 
under § 60.42c shall be determined using a 30-day average. The first operating day included in the initial 
performance test shall be scheduled within 30 days after achieving the maximum production rate at which 
the affect facility will be operated, but not later than 180 days after the initial startup of the facility. The 
steam generating unit load during the 30-day period does not have to be the maximum design heat input 
capacity, but must be representative of future operating conditions. 
     
(c) After the initial performance test required under paragraph (b) and § 60.8, compliance with the percent 
reduction requirements and SO2 emission limits under § 60.42c is based on the average percent reduction 
and the average SO2 emission rates for 30 consecutive steam generating unit operating days. A separate 
performance test is completed at the end of each steam generating unit operating day, and a new 30-day 
average percent reduction and SO2 emission rate are calculated to show compliance with the standard.  
 
(d) If only coal, only oil, or a mixture of coal and oil is combusted in an affected facility, the procedures in 
Method 19 are used to determine the hourly SO2 emission rate (Eho) and the 30-day average SO2 emission 
rate (Eao). The hourly averages used to compute the 30-day averages are obtained from the continuous 
emission monitoring system (CEMS). Method 19 shall be used to calculate Eao when using daily fuel 
sampling or Method 6B. 
     
(e) If coal, oil, or coal and oil are combusted with other fuels: 
     (1) An adjusted Eho (Eho º) is used in Equation 19-19 of Method 19 to compute the adjusted Eao (Eaoº) 
The Ehoº  is computed using the following formula: 
Ehoº = [Eho-Ew(1-Xk)]/Xk 
 
where: 
 
Ehoº is the adjusted Eho, ng/J (lb/million Btu). 
Eho  is the hourly sulfur dioxide emission rate, ng/J (lb/million Btu). 
Ew is the SO2 concentration in fuels other than coal and oil combusted in the affected facility, as determined 

by the fuel sampling and analysis procedures in Method 9, ng/J (lb/million Btu). The value Ew for 
each fuel lot is used for each hourly average during the time that the lot is being combusted.  The 
owner or operator does not have to measure Ew if the owner or operator elects to assume Ew = 0. 

Xk is the fraction of total heat input from fuel combustion derived from coal and oil, as determined by 
applicable procedures in Method 19. 



     
(2) The owner or operator of an affected facility that qualifies under the provisions of § 60.42c(c) or 

(d) [where percent reduction is not required] does not have to measure the parameters Ew or Xk if the owner 
or operator of the affected facility elects to measure emission rates of the coal or oil using the fuel 
sampling and analysis procedures under Method 19. 
     
(f) Affected facilities subject to the percent reduction requirements under § 60.42c(a) or (b) shall determine 
compliance with the SO2 emission limits under § 60.42c pursuant to paragraphs (d) or (e) of this section, and 
shall determine compliance with the percent reduction requirements using the following procedures:     

(1) If only coal is combusted, the percent of potential SO2 emission rate is computed using the 
following formula: 
 %Ps = 100(1-%Rg/100)(1-%Rf/100) 
 
where 
    %Ps  is the percent of potential SO2 emission rate, in percent 
    %Rg  is the SO2 removal efficiency of the control device as determined by Method 19, in percent 
    %Rf  is the SO2 removal efficiency of fuel pretreatment as determined by Method 19, in percent 
 
     (2) If coal, oil, or coal and oil are combusted with other fuels, the same procedures required in 
paragraph (f)(1) of this section are used, except as provided for in the following: 
      (i) To compute the %Ps, an adjusted %Rg (%Rgº) is computed from Eaoº from paragraph 
(e)(1) of this section and an adjusted average SO2 inlet rate (Eaiº) using the following formula: 
 
    %Rgº=100 [1.0- Eaoº/Eaiº)] 
 
where: 
 %Rgº  is the adjusted %Rg, in percent 
 Eaoº  is the adjusted Eao, ng/J (lb/million Btu) 
 Eaiº  is the adjusted average SO2 inlet rate, ng/J (lb/million Btu) 
 
      (ii) To compute Eaiº, an adjusted hourly SO2 inlet rate (Ehiº) is used. The Ehiº is computed 
using the following formula: 
 
 Ehiº = [Ehi-Ew(1-Xk)]/Xk 
 
where: 
 
Ehiº is the adjusted hourly Ehi, ng/J (lb/million Btu). 
Ehi  is the hourly sulfur dioxide inlet  rate, ng/J (lb/million Btu). 
Ew is the sulfur dioxide concentration in fuels other than coal and oil combusted in the affected facility, as 

determined by the fuel sampling and analysis procedures in Method 19, ng/J (lb/million Btu). The 
value Ew for each fuel lot is used for each hourly average during the time that the lot is being 
combusted.  The owner or operator does not have to measure Ew if the owner or operator elects to 
assume Ew = 0. 

Xk is the fraction of total heat input from fuel combustion derived from coal and oil, as determined by 
applicable procedures in Method 19. 
     
(g) For oil-fired affected facilities where the owner or operator seeks to demonstrate compliance with the 
fuel oil sulfur limits under § 60.42c based on shipment fuel sampling, the initial performance test shall 
consist of sampling and analyzing the oil in the initial tank of oil to be fired in the steam generating unit to 
demonstrate that the oil contains 0.5 weight percent sulfur or less. Thereafter, the owner or operator of the 
affected facility shall sample the oil in the fuel tank after each new shipment of oil is received, as described 
under § 60.46c(d)(2). 



    
(h) For affected facilities subject to § 60.42c(h)(1), (2), or (3) where the owner or operator seeks to 
demonstrate compliance with the SO2 standards based on fuel supplier certification, the performance test 
shall consist of the certification, the certification from the fuel supplier, as described under § 60.48c(f)(1), 
(2), or (3), as applicable. 
     
(i) The owner or operator of an affected facility seeking to demonstrate compliance with the SO2 standards 
under § 60.42c(c)(2) shall demonstrate the maximum design heat input capacity of the steam generating unit 
by operating the steam generating unit at this capacity for 24 hours. This demonstration shall be made during 
the initial performance test, and a subsequent demonstration may be requested at any other time. If the 
demonstrated 24-hour average firing rate for the affected facility is less than the maximum design heat input 
capacity stated by the manufacturer of the affected facility, the demonstrated 24-hour average firing rate 
shall be used to determine the annual capacity factor for the affected facility; otherwise, the maximum 
design heat input capacity provided by the manufacturer shall be used. 
     
(j) The owner or operator of an affected facility shall use all valid SO2 emissions data in calculating %Ps and 
Eho under paragraphs (d), (e), or (f) of this section, as applicable, whether or not the minimum emissions data 
requirements under § 60.46c(f) are achieved. All valid emissions data, including valid data collected during 
periods of startup, shutdown, and malfunction, shall be used in calculating %Ps or Eho pursuant to 
paragraphs (d), (e), or (f) of this section, as applicable. 
 
§ 60.45c  Compliance and performance test methods and procedures for particulate matter. 
 
(a) The owner or operator of an affected facility subject to the PM and/or opacity standards under Sec.  
60.43c shall conduct an initial performance test as required under Sec.  60.8, and shall conduct subsequent 
performance tests as requested by the Administrator, to determine compliance with the standards using the 
following procedures and reference methods, except as specified in paragraph (c) and (d) of this section. 

(1) Method 1 shall be used to select the sampling site and the number of traverse sampling points.  
(2) Method 3 shall be used for gas analysis when applying Method 5, Method 5B, or Method 17.  
(3) Method 5, Method 5B, or Method 17 shall be used to measure the concentration of PM as 

follows:  
(i) Method 5 may be used only at affected facilities without wet scrubber systems.  
(ii) Method 17 may be used at affected facilities with or without wet scrubber systems 

provided the stack gas temperature does not exceed a temperature of 160 °C (320 °F). The procedures of 
Sections 8.1 and 11.1 of Method 5B may be used in Method 17 only if Method 17 is used in conjunction 
with a wet scrubber system. Method 17 shall not be used in conjunction with a wet scrubber system if the 
effluent is saturated or laden with water droplets.  

(iii) Method 5B may be used in conjunction with a wet scrubber system.  
(4) The sampling time for each run shall be at least 120 minutes and the minimum sampling volume 

shall be 1.7 dry standard cubic meters (dscm) [60 dry standard cubic feet (dscf)] except that smaller 
sampling times or volumes may be approved by the Administrator when necessitated by process variables or 
other factors.  

(5) For Method 5 or Method 5B, the temperature of the sample gas in the probe and filter holder 
shall be monitored and maintained at 160±14 °C (320±25 °F).  

(6) For determination of PM emissions, an oxygen or carbon dioxide measurement shall be obtained 
simultaneously with each run of Method 5, Method 5B, or Method 17 by traversing the duct at the same 
sampling location. 
     (7) For each run using Method 5, Method 5B, or Method 17, the emission rates expressed in ng/J 
(lb/million Btu) heat input shall be determined using: 
      (i) The oxygen or carbon dioxide measurements and PM measurements obtained under this 
section, 
      (ii) The dry basis F-factor, and 



      (iii) The dry basis emission rate calculation procedure contained in Method 19 (appendix 
A). 
     (8) Method 9 (6-minute average of 24 observations) shall be used for determining the opacity of 
stack emissions. 
     
(b) The owner or operator of an affected facility seeking to demonstrate compliance with the PM standards 
under § 60.43c(b)(2) shall demonstrate the maximum design heat input capacity of the steam generating unit 
by operating the steam generating unit at this capacity for 24 hours. This demonstration shall be made during 
the initial performance test, and a subsequent demonstration may be requested at any other time. If the 
demonstrated 24-hour average firing rate for the affected facility is less than the maximum design heat input 
capacity stated by the manufacturer of the affected facility, the demonstrated 24-hour average firing rate 
shall be used to determine the annual capacity factor for the affected facility; otherwise, the maximum 
design heat input capacity provided by the manufacturer shall be used. 
 
(c) Units that burn only oil containing no more than 0.5 weight percent sulfur or liquid or gaseous fuels with 
potential sulfur dioxide emission rates of 230 ng/J (0.54 lb/MMBtu) heat input or less are not required to 
conduct emissions monitoring if they maintain fuel supplier certifications of the sulfur content of the fuels 
burned. 
     
(d) In place of particulate matter testing with EPA Reference Method 5, 5B, or 17, an owner or operator may 
elect to install, calibrate, maintain, and operate a continuous emission monitoring system for monitoring 
particulate matter emissions discharged to the atmosphere and record the output of the system. The owner or 
operator of an affected facility who elects to continuously monitor particulate matter emissions instead of 
conducting performance testing using EPA Method 5, 5B, or 17 shall install, calibrate, maintain, and operate 
a continuous emission monitoring system and shall comply with the requirements specified in paragraphs 
(d)(1) through (d)(13) of this section. 
     (1) Notify the Administrator 1 month before starting use of the system. 
     (2) Notify the Administrator 1 month before stopping use of the system. 
     (3) The monitor shall be installed, evaluated, and operated in accordance with Sec.  60.13 of subpart 
A of this part. 
     (4) The initial performance evaluation shall be completed no later than 180 days after the date of 
initial startup of the affected facility, as specified under Sec.  60.8 of subpart A of this part or within 180 
days of notification to the Administrator of use of the continuous monitoring system if the owner or operator 
was previously determining compliance by Method 5, 5B, or 17 performance tests, whichever is later. 
     (5) The owner or operator of an affected facility shall conduct an initial performance test for 
particulate matter emissions as required under Sec.  60.8 of subpart A of this part. Compliance with the 
particulate matter emission limit shall be determined by using the continuous emission monitoring system 
specified in paragraph (d) of this section to measure particulate matter and calculating a 24-hour block 
arithmetic average emission concentration using EPA Reference Method 19, section 4.1. 
     (6) Compliance with the particulate matter emission limit shall be determined based on the 24-hour 
daily (block) average of the hourly arithmetic average emission concentrations using continuous emission 
monitoring system outlet data. 
     (7) At a minimum, valid continuous monitoring system hourly averages shall be obtained as 
specified in paragraph (d)(7)(i) of this section for 75 percent of the total operating hours per 30-day rolling 
average. 
      (i) At least two data points per hour shall be used to calculate each 1-hour arithmetic 
average. 
      (ii) [Reserved] 
     (8) The 1-hour arithmetic averages required under paragraph (d)(7) of this section shall be expressed 
in ng/J or lb/MMBtu heat input and shall be used to calculate the boiler operating day daily arithmetic 
average emission concentrations. The 1-hour arithmetic averages shall be calculated using the data points 
required under Sec.  60.13(e)(2) of subpart A of this part. 



     (9) All valid continuous emission monitoring system data shall be used in calculating average 
emission concentrations even if the minimum continuous emission monitoring system data requirements of 
paragraph (d)(7) of this section are not met. 
    (10) The continuous emission monitoring system shall be operated according to Performance 
Specification 11 in appendix B of this part. 
     (11) During the correlation testing runs of the continuous emission monitoring system required by 
Performance Specification 11 in appendix B of this part, particulate matter and oxygen (or carbon dioxide) 
data shall be collected concurrently (or within a 30- to 60-minute period) by both the continuous emission 
monitors and the test methods specified in paragraph (d)(7)(i) of this section. 
      (i) For particulate matter, EPA Reference Method 5, 5B, or 17 shall be used. 
      (ii) For oxygen (or carbon dioxide), EPA reference Method 3, 3A, or 3B, as applicable 
shall be used. 
     (12) Quarterly accuracy determinations and daily calibration drift tests shall be performed in 
accordance with procedure 2 in appendix F of this part. Relative Response Audit's must be performed 
annually and Response Correlation Audits must be performed every 3 years. 
     (13) When particulate matter emissions data are not obtained because of continuous emission 
monitoring system breakdowns, repairs, calibration checks, and zero and span adjustments, emissions data 
shall be obtained by using other monitoring systems as approved by the Administrator or EPA Reference 
Method 19 to provide, as necessary, valid emissions data for a minimum of 75 percent of total operating 
hours on a 30-day rolling average. 
 
§ 60.46c  Emission monitoring for sulfur dioxide 
 
(a) Except as provided in paragraphs (d) and (e) of this section, the owner or operator of an affected facility 
subject to the SO2 emission limits under § 60.42c shall install, calibrate, maintain, and operate a CEMS for 
measuring SO2 concentrations and either oxygen or carbon dioxide concentrations at the outlet of the SO2 
control device (or the outlet of the steam generating unit if no SO2 control device is used), and shall record 
the output of the system. The owner or operator of an affected facility subject to the percent reduction 
requirements under § 60.42c shall measure SO2 concentrations and either oxygen or carbon dioxide 
concentrations at both the inlet and outlet of the SO2 control device. 
     
(b) The 1-hour average SO2 emission rates measured by a CEMS shall be expressed in ng/J or lb/million Btu 
heat input and shall be used to calculate the average emission rates under § 60.42c. Each 1-hour average SO2 
emission rate must be based on at least 30 minutes of operation and include at least 2 data points 
representing two 15-minute periods. Hourly SO2 emission rates are not calculated if the affected facility is 
operated less than 30 minutes in a 1-hour period and are not counted toward determination of a steam 
generating unit operating day. 
     
(c) The procedures under § 60.13 shall be followed for installation, evaluation, and operation of the CEMS. 

(1) All CEMS shall be operated in accordance with the applicable procedures under Performance 
Specifications 1, 2, and 3 (appendix B). 

(2) Quarterly accuracy determinations and daily calibration drift tests shall be performed in 
accordance with Procedure 1 (appendix F). 

(3) For affected facilities subject to the percent reduction requirements under § 60.42c, the span 
value of the SO2 CEMS at the inlet to the SO2 control device shall be 125 percent of the maximum estimated 
hourly potential SO2 emission rate of the fuel combusted, and the span value of the SO2 CEMS at the outlet 
from the SO2 control device shall be 50 percent of the maximum estimated hourly potential SO2 emission 
rate of the fuel combusted. 
     (4) For affected facilities that are not subject to the percent reduction requirements of § 60.42c, the 
span value of the SO2 CEMS at the outlet from the SO2 control device (or outlet of the steam generating unit 
if no SO2 control device is used) shall be 125 percent of the maximum estimated hourly potential SO2 
emission rate of the fuel combusted. 
 



(d) As an alternative to operating a CEMS at the inlet to the SO2 control device (or outlet of the steam 
generating unit if no SO2 control device is used) as required under paragraph (a) of this section, an owner or 
operator may elect to determine the average SO2 emission rate by sampling the fuel prior to combustion. As 
an alternative to operating a CEMS at the outlet from the SO2 control device (or outlet of the steam 
generating unit if no SO2 control device is used) as required under paragraph (a) of this section, an owner or 
operator may elect to determine the average SO2 emission rate by using Method 6B. Fuel sampling shall be 
conducted pursuant to either paragraph (d)(1) or (d)(2) of this section. Method 6B shall be conducted 
pursuant to paragraph (d)(3) of this section. 
     (1) For affected facilities combusting coal or oil, coal or oil samples shall be collected daily in an as-
fired condition at the inlet to the steam generating unit and analyzed for sulfur content and heat content 
according the Method 19. Method 19 provides procedures for converting these measurements into the format 
to be used in calculating the average SO2 input rate. 
     (2) As an alternative fuel sampling procedure for affected facilities combusting oil, oil samples may 
be collected from the fuel tank for each steam generating unit immediately after the fuel tank is filled and 
before any oil is combusted. The owner or operator of the affected facility shall analyze the oil sample to 
determine the sulfur content of the oil. If a partially empty fuel tank is refilled, a new sample and analysis of 
the fuel in the tank would be required upon filling. Results of the fuel analysis taken after each new 
shipment of oil is received shall be used as the daily value when calculating the 30-day rolling average until 
the next shipment is received. If the fuel analysis shows that the sulfur content in the fuel tank is greater than 
0.5 weight percent sulfur, the owner or operator shall ensure that the sulfur content of subsequent oil 
shipments is low enough to cause the 30-day rolling average sulfur content to be 0.5 weight percent sulfur or 
less. 
     (3) Method 6B may be used in lieu of CEMS to measure SO2 at the inlet or outlet of the SO2 control 
system. An initial stratification test is required to verify the adequacy of the Method 6B sampling location. 
The stratification test shall consist of three paired runs of a suitable SO2 and carbon dioxide measurement 
train operated at the candidate location and a second similar train operated according to the procedures in § 
3.2 and the applicable procedures in section 7 of Performance Specification 2 (appendix B). Method 6B, 
Method 6A, or a combination of Methods 6 and 3 or Methods 6C and 3A are suitable measurement 
techniques. If Method 6B is used for the second train, sampling time and timer operation may be adjusted 
for the stratification test as long as an adequate sample volume is collected; however, both sampling trains 
are to be operated similarly. For the location to be adequate for Method 6B 24-hour tests, the mean of the 
absolute difference between the three paired runs must be less than 10 percent (0.10). 
     
(e) The monitoring requirements of paragraphs (a) and (d) of this section shall not apply to affected facilities 
subject to § 60.42c(h)(1), (2), or (3) where the owner or operator of the affected facility seeks to demonstrate 
compliance with the SO2 standards based on fuel supplier certification, as described under § 60.48c(f) (1), 
(2), or (3), as applicable. 
     
(f) The owner or operator of an affected facility operating a CEMS pursuant to paragraph (a) of this section, 
or conducting as-fired fuel sampling pursuant to paragraph (d)(1) of this section, shall obtain emission data 
for at least 75 percent of the operating hours in at least 22 out of 30 successive steam generating unit 
operating days. If this minimum data requirement is not met with a single monitoring system, the owner or 
operator of the affected facility shall supplement the emission data with data collected with other monitoring 
systems as approved by the Administrator. 
 
§ 60.47c  Emission monitoring for particulate matter. 
 
(a) The owner or operator of an affected facility combusting coal, oil, gas, or wood that is subject to the 
opacity standards under Sec.  60.43c shall install, calibrate, maintain, and operate a COMS for measuring the 
opacity of the emissions discharged to the atmosphere and record the output of the system, except as 
specified in paragraphs (c) and (d) of this section. 
     



(b) All COMS for measuring opacity shall be operated in accordance with the applicable procedures under 
Performance Specification 1 (appendix B). The span value of the opacity COMS shall be between 60 and 
80 percent. 
 
(c) Units that burn only oil that contains no more than 0.5 weight percent sulfur or liquid or gaseous fuels 
with potential sulfur dioxide emission rates of 230 ng/J (0.54 lb/MMBtu) heat input or less are not required 
to conduct PM emissions monitoring if they maintain fuel supplier certifications of the sulfur content of the 
fuels burned. 
     
(d) Owners or operators complying with the PM emission limit by using a PM CEMS monitor instead of 
monitoring opacity must calibrate, maintain, and operate a continuous monitoring system, and record the 
output of the system, for PM emissions discharged to the atmosphere as specified in Sec.  60.45c(d). The 
continuous monitoring systems specified in paragraph Sec.  60.45c(d) shall be operated and data recorded 
during all periods of operation of the affected facility except for continuous monitoring system breakdowns 
and repairs. Data is recorded during calibration checks, and zero and span adjustments. 
 
§ 60.48c  Reporting and recordkeeping requirements. 
 
(a) The owner or operator of each affected facility shall submit notification of the date of construction or 
reconstruction, anticipated startup, and actual startup, as provided by § 60.7 of this part. This notification 
shall include: 
     (1) The design heat input capacity of the affected facility and identification of fuels to be combusted 
in the affected facility. 
     (2) If applicable, a copy of any Federally enforceable requirement that limits the annual capacity 
factor for any fuel or mixture of fuels under § 60.42c, or § 60.43c. 
     (3) The annual capacity factor at which the owner or operator anticipates operating the affected 
facility based on all fuels fired and based on each individual fuel fired. 
     (4) Notification if an emerging technology will be used for controlling SO2 emissions. The 
Administrator will examine the description of the control device and will determine whether the technology 
qualifies as an emerging technology. In making this determination, the Administrator may require the owner 
or operator of the affected facility to submit additional information concerning the control device. The 
affected facility is subject to the provisions of § 60.42c(a) or (b)(1), unless and until this determination is 
made by the Administrator. 
     
(b) The owner or operator of each affected facility subject to the SO2 emission limits of § 60.42c, or the PM 
or opacity limits of § 60.43c, shall submit to the Administrator the performance test data from the initial and 
any subsequent performance tests and, if applicable, the performance evaluation of the CEMS and/or COMS 
using the applicable performance specifications in appendix B. 
     
(c) The owner or operator of each coal-fired, residual oil-fired, or wood-fired affected facility subject to the 
opacity limits under § 60.43c(c) shall submit excess emission reports for any excess emissions reports for 
any excess emissions from the affected facility which occur during the reporting period. 
     
(d) The owner or operator of each affected facility subject to the SO2 emission limits, fuel oil sulfur limits, 
or percent reduction requirements under § 60.42c shall submit reports to the Administrator.  
 
(e) The owner or operator of each affected facility subject to the SO2 emission limits, fuel oil sulfur limits, or 
percent reduction requirements under § 60.43c shall keep records and submit reports as required under 
paragraph (d) of this section, including the following information, as applicable. 
     (1) Calendar dates covered in the reporting period. 
     (2) Each 30-day average SO2 emission rate (ng/J or lb/million Btu), or 30-day average sulfur content 
(weight percent), calculated during the reporting period, ending with the last 30-day period; reasons for any 
noncompliance with the emission standards; and a description of corrective actions taken. 



     (3) Each 30-day average percent of potential SO2 emission rate calculated during the reporting 
period, ending with the last 30-day period; reasons for any noncompliance with the emission standards; and 
a description of corrective actions taken. 
     (4) Identification of any steam generating unit operating days for which SO2 or diluent (oxygen or 
carbon dioxide) data have not been obtained by an approved method for at least 75 percent of the operating 
hours; justification for not obtaining sufficient data; and a description of corrective actions taken. 

(5) Identification of any times when emissions data have been excluded from the calculation of 
average emission rates; justification for excluding data; and a description of corrective actions taken if data 
have been excluded for periods other than those during which coal or oil were not combusted in the steam 
generating unit. 
     (6) Identification of the F factor used in calculations, method of determination, and type of fuel 
combusted. 
     (7) Identification of whether averages have been obtained based on CEMS rather than manual 
sampling methods. 
     (8) If a CEMS is used, identification of any times when the pollutant concentration exceeded the full 
span of the CEMS. 
     (9) If a CEMS is used, description of any modifications to the CEMS that could affect the ability of 
the CEMS to comply with Performance Specifications 2 or 3 (appendix B). 
     (10) If a CEMS is used, results of daily CEMS drift tests and quarterly accuracy assessments as 
required under appendix F, Procedure 1. 
     (11) If fuel supplier certification is used to demonstrate compliance, records of fuel supplier 
certification as described under paragraph (f)(1), (2), or (3) of this section, as applicable. In addition to 
records of fuel supplier certifications, the report shall include a certified statement signed by the owner or 
operator of the affected facility that the records of fuel supplier certifications submitted represent all of the 
fuel combusted during the reporting period. 
     
(f) Fuel supplier certification shall include the following information: 
     (1) For distillate oil: 
      (i) The name of the oil supplier; and 
      (ii) A statement from the oil supplier that the oil complies with the specifications under the 
definition of distillate oil in § 60.41c. 
     (2) For residual oil: 
      (i) The name of the oil supplier; 
      (ii) The location of the oil when the sample was drawn for analysis to determine the sulfur 
content of the oil, specifically including whether the oil was sampled as delivered to the affected facility, or 
whether the sample was drawn from oil in storage at the oil supplier's or oil refiner's facility, or other 
location; 
      (iii) The sulfur content of the oil from which the shipment came (or of the shipment itself); 
and 
      (iv) The method used to determine the sulfur content of the oil. 
     (3) For coal: 
      (i) The name of the coal supplier; 
      (ii) The location of the coal when the sample was collected for analysis to determine the 
properties of the coal, specifically including whether the coal was sampled as delivered to the affected 
facility or whether the sample was collected from coal in storage at the mine, at a coal preparation plant, at a 
coal supplier's facility, or at another location. The certification shall include the name of the coal mine (and 
coal seam), coal storage facility, or coal preparation plant (where the sample was collected); 
      (iii) The results of the analysis of the coal from which the shipment came (or of the 
shipment itself) including the sulfur content, moisture content, ash content, and heat content; and 
      (iv) The methods used to determine the properties of the coal. 
     
(g) The owner or operator of each affected facility shall record and maintain records of the amounts of each 
fuel combusted during each day. The owner or operator of an affected facility that only burns very low 



sulfur fuel oil or other liquid or gaseous fuels with potential sulfur dioxide emissions rate of 140 ng/J (0.32 
lb/MMBtu) heat input or less shall record and maintain records of the fuels combusted during each calendar 
month. 
 
(h) The owner or operator of each affected facility subject to a Federally enforceable requirement limiting 
the annual capacity factor for any fuel or mixture of fuels under § 60.42c or § 60.43c shall calculate the 
annual capacity factor individually for each fuel combusted. The annual capacity factor is determined on a 
12-month rolling average basis with a new annual capacity factor calculated at the end of the calendar 
month. 
     
(i) All records required under this section shall be maintained by the owner or operator of the affected 
facility for a period of two years following the date of such record. 
 
(j) The reporting period for the reports required under this subpart is each six-month period. All reports shall 
be submitted to the Administrator and shall be postmarked by the 30th day following the end of each 
reporting period. 



 
APPENDIX F TO PART 60 - QUALITY ASSURANCE PROCEDURES 
 
PROCEDURE 1. QUALITY ASSURANCE REQUIREMENTS FOR GAS CONTINUOUS EMISSION 
MONITORING SYSTEMS USED FOR COMPLIANCE DETERMINATION 
 
1. Applicability and Principle 
 
1.1 Applicability. Procedure 1 is used to evaluate the effectiveness of quality control (QC) and quality assurance 
(QA) procedures and the quality of data produced by any continuous emission monitoring system (CEMS) that is 
used for determining compliance with the emission standards on a continuous basis as specified in the applicable 
regulation. The CEMS may include pollutant (e.g., S02 and N0x) and diluent (e.g., 02 or C02) monitors. This 
procedure specifies the minimum QA requirements necessary for the control and assessment of the quality of 
CEMS data submitted to the Environmental Protection Agency (EPA). Source owners and operators responsible 
for one or more CEMS’s used for compliance monitoring must meet these minimum requirements and are 
encouraged to develop and implement a more extensive QA program or to continue such programs where they 
already exist. Data collected as a result of QA and QC measures required in this procedure are to be submitted to 
the Agency. These data are to be used by both the Agency and the CEMS operator in assessing the effectiveness 
of the CEMS QC and QA procedures in the maintenance of acceptable CEMS operation and valid emission data. 
Appendix F, Procedure 1 is applicable December 4, 1987. The first CEMS accuracy assessment shall be a relative 
accuracy test audit (RATA) (see section 5) and shall be completed by March 4, 1988 or the date of the initial 
performance test required by the applicable regulation, whichever is later. 
 
1.2 Principle. The QA procedures consist of two distinct and equally important functions. One function is the 
assessment of the quality of the CEMS data by estimating accuracy. The other function is the control and 
improvement of the quality of the CEMS data by implementing QC policies and corrective actions. These two 
functions form a control loop: When the assessment function indicates that the data quality is inadequate, the 
control effort must be increased until the data quality is acceptable. In order to provide uniformity in the 
assessment and reporting of data quality, this procedure explicitly specifies the assessment methods for response 
drift and accuracy. The methods are based on procedures included in the applicable performance specifications 
(PS’s) in appendix B of 40 CFR part 60. Procedure 1 also requires the analysis of the EPA audit samples 
concurrent with certain reference method (RM) analyses as specified in the applicable RM’s.  Because the control 
and corrective action function encompasses a variety of policies, specifications, standards, and corrective 
measures, this procedure treats QC requirements in general terms to allow each source owner or operator to 
develop a QC system that is most effective and efficient for the circumstances. 
 
2. Definitions 
 
2.1 Continuous Emission Monitoring System. The total equipment required for the determination of a gas 
concentration or emission rate. 
2.2 Diluent Gas. A major gaseous constituent in a gaseous pollutant mixture. For combustion sources, CO2 and O2 
are the major gaseous constituents of interest. 
2.3 Span Value. The upper limit of a gas concentration measurement range that is specified for affected source 
categories in the applicable subpart of the regulation. 
2.4 Zero, Low-Level, and High-Level Values. The CEMS response values related to the source specific span 
value. Determination of zero, low-level, and high-level values is defined in the appropriate PS in appendix B of 
this part. 
2.5 Calibration Drift (CD). The difference in the CEMS output reading from a reference value after a period of 
operation during which no unscheduled maintenance, repair or adjustment took place. The reference value may be 
supplied by a cylinder gas, gas cell, or optical filter and need not be certified. 
2.6 Relative Accuracy (RA). The absolute mean difference between the gas concentration or emission rate 
determined by the CEMS and the value determined by the RM’s plus the 2.5 percent error confidence coefficient 
of a series of tests divided by the mean of the RM tests or the applicable emission limit. 



 
3. QC Requirements 
Each source owner or operator must develop and implement a QC program. As a minimum, each QC program 
must include written procedures which should describe in detail, complete, step-by-step procedures and 
operations for each of the following activities: 
 1. Calibration of CEMS. 
 2. CD determination and adjustment of CEMS. 
 3. Preventive maintenance of CEMS (including spare parts inventory). 
 4. Data recording, calculations, and reporting. 
 5. Accuracy audit procedures including sampling and analysis methods. 
 6. Program of corrective action for malfunctioning CEMS. 
As described in Section 5.2, whenever excessive inaccuracies occur for two consecutive quarters, the source 
owner or operator must revise the current written procedures or modify or replace the CEMS to correct the 
deficiency causing the excessive inaccuracies. These written procedures must be kept on record and available for 
inspection by the enforcement agency. 
 
4. CD Assessment 
 
4.1 CD Requirement. As described in 40 CFR 60.13(d), source owners and operators of CEMS must check, 
record, and quantify the CD at two concentration values at least once daily (approximately 24 hours) in 
accordance with the method prescribed by the manufacturer. 
The CEMS calibration must, as minimum, be adjusted whenever the daily zero (or low-level) CD or the daily 
high-level CD exceeds two times the limits of the applicable PS’s in appendix B of this regulation. 
4.2 Recording Requirement for Automatic CD Adjusting Monitors. Monitors that automatically adjust the data to 
the corrected calibration values (e.g., microprocessor control) must be programmed to record the unadjusted 
concentration measured in the CD prior to resetting the calibration, if performed, or record the amount of 
adjustment. 
4.3 Criteria for Excessive CD. If either the zero (or low-level) or high-level CD result exceeds twice the 
applicable drift specification in appendix B for five, consecutive, daily periods, the CEMS is out-of-control. If 
either the zero (or low-level) or high-level CD result exceeds four times the applicable drift specification in 
appendix B during any CD check, the CEMS is out-of-control. If the CEMS is out-of-control, take necessary 
corrective action. Following corrective action, repeat the CD.  
4.3.1 Out-Of-Control Period Definition. The beginning of the out-of-control period is the time corresponding the 
completion of the fifth, consecutive, daily CD check with a CD in excess of two times the allowable limit, or the 
time corresponding to the completion of the daily CD check preceding the daily CD check that results a CD in 
excess of four times the allowable limit. The end of the out-of-control period is the time corresponding the 
completion of the CD check following corrective action that results in the CD’s at both the zero (or low-level) and 
high-level measurement points being within the corresponding allowable CD limit (i.e., either two times or four 
times the allowable limit in appendix B). 
4.3.2 CEMS Data Status During Out-of-Control Period. During the period the CEMS is out-of-control, the CEMS 
data may not be used in calculating emission compliance be counted towards meeting minimum data availability 
as required and described in the applicable subpart [e.g., § 60.47a(f)]. 
4.4 Data Recording and Reporting. As required in 60.7(d) of this regulation (40 CFR part 60), all measurements 
from the CEMS must be retained on file by the source owner for at least 2 years. However, emission data obtained 
on each successive day while the CEMS is out-of-control may not be included as part of the minimum daily data 
requirement of the applicable subpart [e.g., § 60.47a(f)] nor be used in the calculation of reported emissions for 
that period. 
 
5. Data Accuracy Assessment 
 
5.1 Auditing Requirements. Each CEMS must be audited at least once each calendar quarter. Successive quarterly 
shall occur no closer than 2 months. The audits shall be conducted as follows: 



5.1.1 Relative Accuracy Test Audit (RATA). The RATA must be conducted at least once every four calendar 
quarters. Conduct the RATA as described for the RA test procedure in the applicable PS in appendix B (e.g., PS 2 
for SO2 and NOX). In addition, analyze the appropriate performance audit samples received from EPA as 
described in the applicable sampling methods (e.g., Methods 6 and 7).  
5.1.2. Cylinder Gas Audit (CGA). If applicable, a CGA may be conducted in three of four calendar quarters, but 
in no more than three quarters in succession. To conduct a CGA:  
 
 (1) Challenge the CEMS (both pollutant and diluent portions of the CEMS, if applicable) 
with an audit gas of known concentration at two points within the following ranges: 
 
Audit ------------------------Audit range--------------------------- 
point Pollutant monitors  --------------Diluent monitors for-------------- 
_____   ___________________  _____CO2_____________ ______O2___________ 
    1 20 to 30% of span value  5 to 8% by volume. 4 to 6% by volume. 
    2 50 to 60% of span value  10 to 14% by volume.  8 to 12% by volume. 
 
  Challenge the CEMS three times at each audit point, and use the average of the three responses in determining 
accuracy. 
  Use of separate audit gas cylinder for audit points 1 and 2. Do not dilute gas from audit cylinder when 
challenging the CEMS. 
  The monitor should be challenged at each audit point for a sufficient period of time to assure adsorption-
desorption of the CEMS sample transport surfaces has stabilized. 
 (2) Operate each monitor in its normal sampling mode, 
i.e., pass the audit gas through all filters, scrubbers, conditioners, and other monitor components used during 
normal sampling, and as much of the sampling probe as is practical. At a minimum, the audit gas should be 
introduced at the connection between the probe and the sample line. 
 (3) Use audit gases that have been certified by comparison to National Bureau of Standards (NBS) 
gaseous Standard Reference Materials (SRM’s) or NBS/EPA approved gas manufacturer’s Certified Reference 
Materials (CRM’s) (See Citation 1) following EPA Traceability Protocol No. 1 (See Citation 2). As an alternative 
to Protocol No. 1 audit gases, CRM’s may be used directly as audit gases. A list of gas manufacturers that have 
prepared approved CRM’s is available from EPA at the address shown in Citation 1. Procedures for preparation 
of CRM’s are described in Citation 1. Procedures for preparation of EPA Traceability Protocol 1 materials are 
described in Citation 2. 
  The difference between the actual concentration of the audit gas and the concentration indicated by the monitor 
is used to assess the accuracy of the CEMS. 
5.1.3 Relative Accuracy Audit (RAA). The RAA may be conducted three of four calendar quarters, but in no 
more than three quarters in succession. To conduct a RAA, follow the procedure described in the applicable PS in 
appendix B for the relative accuracy test, except that only three sets of measurement data are required. Analyses 
of EPA performance audit samples are also required. 
  The relative difference between the mean of the RM values and the mean of the CEMS responses will be used to 
assess the accuracy of the CEMS. 
5.1.4 Other Alternative Audits. Other alternative audit procedures may be used as approved by the Administrator 
for three of four calendar quarters. One RATA is required at least once every four calendar quarters. 
 
5.2 Excessive Audit Inaccuracy. If the RA, using the RATA, CGA, or RAA exceeds the criteria in section 5.2.3, 
the CEMS is out-of-control. If the CEMS is out-of-control, take necessary corrective action to eliminate the 
problem. Following corrective action, the source owner or operator must audit the CEMS with a RATA, CGA, or 
RAA to determine if the CEMS is operating within the specifications. A RATA must always be used following an 
out-of-control period resulting from a RATA. The audit following corrective action does not require analysis of 
EPA performance audit samples. If audit results show the CEMS to be out-of-control, the CEMS operator shall 
report both the audit showing the CEMS to be out-of-control and the results of the audit following corrective 
action showing the CEMS to be operating within specifications. 



5.2.1 Out-Of-Control Period Definition. The beginning of the out-of-control period is the time corresponding to 
the completion of the sampling for the RATA, RAA, or CGA. The end of the out-of-control period is the time 
corresponding to the completion of the sampling of the subsequent successful audit. 
5.2.2 CEMS Data Status During Out-Of-Control Period. During the period the monitor is out-of-control, the 
CEMS data may not be used in calculating emission compliance nor be counted towards meeting minimum data 
availability as required and described in the applicable subpart [e.g., § 60.47a(f)]. 
5.2.3 Criteria for Excessive Audit Inaccuracy. Unless specified otherwise in the applicable subpart, the criteria for 
excessive inaccuracy are: 
 (1) For the RATA, the allowable RA in the applicable PS in appendix B. 
 (2) For the CGA, ±15 percent of the average audit value or ±5 ppm, whichever is greater. 
 (3) For the RAA, ±15 percent of the three run average or ±7.5 percent of the applicable standard, 
whichever is greater. 
5.3 Criteria for Acceptable QC Procedure. Repeated excessive inaccuracies (i.e., out-of-control conditions 
resulting from the quarterly audits) indicates the QC procedures are inadequate or that the CEMS is incapable of 
providing quality data. Therefore, whenever excessive inaccuracies occur for two consecutive quarters, the source 
owner or operator must revise the QC procedures (see Section 3) or modify or replace the CEMS. 
 
6. Calculations for CEMS Data Accuracy 
 
6.1 RATA RA Calculation. Follow the equations described in Section 8 of appendix B, PS 2 to calculate the RA 
for the RATA. The RATA must be calculated in units of the applicable emission standard (e.g., ng/J). 
6.2 RAA Accuracy Calculation. Use Equation 1–1 to calculate the accuracy for the RAA. The RAA must be 
calculated in units of the applicable emission standard (e.g., ng/J). 
6.3 CGA Accuracy Calculation. Use Equation 1–1 to calculate the accuracy for the CGA, which is calculated in 
units of the appropriate concentration (e.g., ppm SO2 or percent O2). Each component of the CEMS must meet the 
acceptable accuracy requirement. 
 
 A = Cm – Ca    x100 Eq. 1–1
  Ca
 
where: 
A =  Accuracy of the CEMS, percent. 
Cm =  Average CEMS response during audit in units of applicable standard or appropriate  concentration. 
Ca =  Average audit value (CGA certified value or three-run average for RAA) in units of  applicable 
standard or appropriate concentration. 
 
6.4 Example Accuracy Calculations. Example calculations for the RATA, RAA, and CGA are available in 
Citation 3. 
 
7. Reporting Requirements 
 
At the reporting interval specified in the applicable regulation, report for each CEMS the accuracy results from 
Section 6 and the CD assessment results from Section 4. Report the drift and accuracy information as a Data 
Assessment Report (DAR), and include one copy of this DAR for each quarterly audit with the report of 
emissions required under the applicable subparts of this part. 
As a minimum, the DAR must contain the following information: 
 1. Source owner or operator name and address. 
 2. Identification and location of monitors in the CEMS. 
 3. Manufacturer and model number of each monitor in the CEMS. 
 4. Assessment of CEMS data accuracy and date of assessment as determined by a RATA, RAA, or CGA 
described in Section 5 including the RA for the RATA, the A for the RAA or CGA, the RM results, the cylinder 
gases certified values, the CEMS responses, and the calculations results as defined in Section 6. If the accuracy 
audit results show the CEMS to be out-of-control, the CEMS operator shall report both the audit results showing 



the CEMS to be out-of-control and the results of the audit following corrective action showing the CEMS to be 
operating within specifications. 
 5. Results from EPA performance audit samples described in Section 5 and the applicable RM’s. 
 6. Summary of all corrective actions taken when CEMS was determined out-of-control, as described in 
Sections 4 and 5. An example of a DAR format is shown in Figure 1. 
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FIGURE 1 - EXAMPLE FORMAT FOR DATA ASSESSMENT REPORT 
 
Period ending date ———————————————— 
Year ————————————————————— 
Company name ————————————————— 
Plant name ——————————————————— 
Source unit no. ————————————————— 
CEMS manufacturer ——————————————— 
Model no. ——————————————————— 
CEMS serial no. ———————————————— 
CEMS type (e.g., in situ) ————————————— 
CEMS sampling location (e.g., control device outlet) —— 
CEMS span values as per the applicable regulation:(e.g., SO2 ppm, NOx ppm). —————— 
 
 I. Accuracy assessment results (Complete A, B, or C below for each CEMS or for each pollutant and diluent 
analyzer, as applicable.) If the quarterly audit results show the CEMS to be out-of-control, report the results of 
both the quarterly audit and the audit following corrective action showing the CEMS to be operating properly. 
 A. Relative accuracy test audit (RATA) for (e.g., SO2 in ng/J). 
  1. Date of audit. 
  2. Reference methods (RM’s) used (e.g., Methods 3 and 6). 
  3. Average RM value (e.g., ng/J, mg/dsm3, or percent volume). 
  4. Average CEMS value. 
  5. Absolute value of mean difference [d]. 
  6. Confidence coefficient [CC]. 
  7. Percent relative accuracy (RA) percent. 
  8. EPA performance audit results: 
   a. Audit lot number (1)    (2)  
   b. Audit sample number (1)    (2)  
   c. Results (mg/dsm3 ) (1)     (2)  
   d. Actual value (mg/dsm3 )* (1)     (2)  
   e. Relative error* (1)     (2)  
 



 B. Cylinder gas audit (CGA) for (e.g., SO2 in ppm). 
 _____________________________________________________________ 
    Audit Audit 
    point point 
         1    2 
 __________________ ______  ______ _____________________________ 
 
  1. Date of audit .......................... ......... ......... 
  2. Cylinder ID number ............... ......... ......... 
  3. Date of certification ............... ......... ......... 
  4. Type of certification .............. ......... ......... (e.g., EPA Protocol 1 or CRM). 
  5. Certified audit value .............. ......... ......... (e.g., ppm). 
  6. CEMS response value ............ ......... ......... (e.g., ppm). 
  7. Accuracy ................................ ......... ......... percent. 
  ______________________________________________________________ 
 
 C. Relative accuracy audit (RAA) for (e.g., SO2 in ng/J). 
  1. Date of audit. 
  2. Reference methods (RM’s) used (e.g., Methods 3 and 6). 
  3. Average RM value (e.g., ng/J). 
  4. Average CEMS value. 
  5. Accuracy percent. 
  6. EPA performance audit results: 
   a. Audit lot number (1)      (2)  
   b. Audit sample number (1)      (2)  
   c. Results (mg/dsm3 ) (1)      (2) 
   d. Actual value (mg/dsm3 ) *(1)      (2) 
   e. Relative error* (1)      (2)  
 
 D. Corrective action for excessive inaccuracy. 
  1. Out-of-control periods. 
   a. Date(s). 
   b. Number of days. 
  2. Corrective action taken ———————————— 
  3. Results of audit following corrective action. (Use format of A, B, or C above, as applicable.) 
 
II. Calibration drift assessment. 
 A. Out-of-control periods. 
  1. Date(s). 
  2. Number of days. 
 B. Corrective action taken ——————————— 
 

* To be completed by the Agency. 
 
 
 
 
[52 FR 21008, June 4, 1987; 52 FR 27612, July 22, 1987, as amended at 56 FR 5527, Feb. 11, 1991] 
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Subpart G—Standards of Performance for Nitric Acid Plants 
 
§ 60.70 Applicability and designation of affected facility. 
 
(a) The provisions of this subpart are applicable to each nitric acid production unit, which is the affected 
facility. 
 
(b) Any facility under paragraph (a) of this section that commences construction or modification after August 
17, 1971, is subject to the requirements of this subpart. 
[42 FR 37936, July 25, 1977] 
 
§ 60.71 Definitions. 
 
As used in this subpart, all terms not defined herein shall have the meaning given them in the Act and in subpart 
A of this part. 
 
(a) Nitric acid production unit means any facility producing weak nitric acid by either the pressure 
or atmospheric pressure process. 
 
(b) Weak nitric acid means acid which is 30 to 70 percent in strength. 
 
§ 60.72 Standard for nitrogen oxides. 
 
(a) On and after the date on which the performance test required to be conducted by § 60.8 is completed, no 
owner or operator subject to the provisions of this subpart shall cause to be discharged into the atmosphere from 
any affected facility any gases which: 

(1) Contain nitrogen oxides, expressed as NO2, in excess of 1.5 kg per metric ton of acid produced 
(3.0 lb per ton), the production being expressed as 100 percent nitric acid. 

(2) Exhibit 10 percent opacity, or greater. 
[39 FR 20794, June 14, 1974, as amended at 40 FR 46258, Oct. 6, 1975] 
 
§ 60.73 Emission monitoring. 
 
(a) The source owner or operator shall install, calibrate, maintain, and operate a continuous monitoring system 
for measuring nitrogen oxides (NOx). The pollutant gas mixtures under Performance Specification 2 and for 
calibration checks under § 60.13(d) of this part shall be nitrogen dioxide (NO2). The span value shall be 500 
ppm of NO2. Method 7 shall be used for the performance evaluations under § 60.13(c). Acceptable alter-native 
methods to Method 7 are given in § 60.74(c). 
 
(b) The owner or operator shall establish a conversion factor for the purpose of converting monitoring 
data into units of the applicable standard (kg/metric ton, lb/ton). The conversion factor shall be established by 
measuring emissions with the continuous monitoring system concurrent with measuring emissions with the 
applicable reference method tests. Using only that portion of the continuous monitoring emission data that 
represents emission measurements concurrent with the reference method test periods, the conversion factor 
shall be determined by dividing the reference method test data averages by the monitoring data averages to 
obtain a ratio expressed in units of the applicable standard to units of the monitoring data, i.e., kg/metric ton per 
ppm (lb/ton per ppm). The conversion factor shall be reestablished during any performance test under § 60.8 or 
any continuous monitoring system performance evaluation under § 60.13(c). 
 
(c) The owner or operator shall record the daily production rate and hours of operation. 



 
(d) [Reserved] 
 
(e) For the purpose of reports required under § 60.7(c), periods of excess emissions that shall be reported are 
defined as any 3-hour period during which the average nitrogen oxides emissions (arithmetic average of three 
contiguous 1-hour periods) as measured by a continuous monitoring system exceed the standard under § 
60.72(a). 
[39 FR 20794, June 14, 1974, as amended at 40 FR 46258, Oct. 6, 1975; 50 FR 15894, Apr. 22, 1985; 54 FR 
6666, Feb. 14, 1989] 
 
§ 60.74 Test methods and procedures.  
 
(a) In conducting the performance tests required in § 60.8, the owner or operator shall use as reference methods 
and procedures the test methods in appendix A of this part or other methods and procedures 
as specified in this section, except as provided in § 60.8(b). Acceptable alternative methods and procedures are 
given in paragraph (c) of this section. 
 
(b) The owner or operator shall determine compliance with the NOx standard in § 60.72 as follows: 

(1) The emission rate (E) of NOx shall be computed for each run using the following equation: 
E=(Cs Qsd)/(P K)  

where: 
E = emission rate of NOx as NO2, kg/metric ton (lb/ton) of 100 percent nitric acid. 
Cs = concentration of NOx as NO2, g/dscm (lb/dscf). 
Qsd = volumetric flow rate of effluent gas, dscm/hr (dscf/hr). 
P = acid production rate, metric ton/hr (ton/hr) or 100 percent nitric acid. 
K = conversion factor, 1000 g/kg (1.0 lb/lb). 

(2) Method 7 shall be used to determine the NOx concentration of each grab sample. Method 1 shall be 
used to select the sampling site, and the sampling point shall be the centroid of the stack or duct or at a point no 
closer to the walls than 1 m (3.28 ft). Four grab samples shall be taken at approximately 15-minute intervals. 
The arithmetic mean of the four sample concentrations shall constitute the run value (Cs). 

(3) Method 2 shall be used to determine the volumetric flow rate (Qsd) of the effluent gas. The 
measurement site shall be the same as for the NOx sample. A velocity traverse shall be made once per run 
within the hour that the NOx samples are taken. 

(4) The methods of § 60.73(c) shall be used to determine the production rate (P) of 100 percent nitric 
acid for each run. Material balance over the production system shall be used to confirm the production rate.  
 
(c) The owner or operator may use the following as alternatives to the reference methods and procedures 
specified in this section: 

(1) For Method 7, Method 7A, 7B, 7C, or 7D may be used. If Method 7C or 7D is used, the sampling 
time shall be at least 1 hour. 
 
(d) The owner or operator shall use the procedure in § 60.73(b) to determine the conversion factor for 
converting the monitoring data to the units of the standard. 
[54 FR 6666, Feb. 14, 1989] 
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Source [44 FR 52798, Sept. 10, 1979, as amended at 52 FR 42434, Nov. 5, 1987; 65 FR 61759, Oct. 17, 
2000; 69 FR 41346, July 8, 2004] 
 
Subpart GG-Standards of Performance for Stationary Gas Turbines 
  
§  60.330  Applicability and designation of affected facility.  
 
(a) The provisions of this subpart are applicable to the following affected facilities: All stationary gas turbines 
with a heat input at peak load equal to or greater than 10.7 gigajoules (10 million Btu) per hour, based on the 
lower heating value of the fuel fired.  
 
(b) Any facility under paragraph (a) of this section which commences construction, modification, or 
reconstruction after October 3, 1977, is subject to the requirements of this part except as provided in paragraphs 
(e) and (j) of §  60.332.  
 
§  60.331  Definitions.  
 
As used in this subpart, all terms not defined herein shall have the meaning given them in the Act and in subpart 
A of this part.  
 
(a) Stationary gas turbine means any simple cycle gas turbine, regenerative cycle gas turbine or any gas turbine 
portion of a combined cycle steam/electric generating system that is not self propelled. It may, however, be 
mounted on a vehicle for portability.  
 
(b) Simple cycle gas turbine means any stationary gas turbine which does not recover heat from the gas turbine 
exhaust gases to preheat the inlet combustion air to the gas turbine, or which does not recover heat from the gas 
turbine exhaust gases to heat water or generate steam.  
 
(c) Regenerative cycle gas turbine means any stationary gas turbine which recovers heat from the gas turbine 
exhaust gases to preheat the inlet combustion air to the gas turbine.  
 
(d) Combined cycle gas turbine means any stationary gas turbine which recovers heat from the gas turbine 
exhaust gases to heat water or generate steam.  
 
(e) Emergency gas turbine means any stationary gas turbine which operates as a mechanical or electrical power 
source only when the primary power source for a facility has been rendered inoperable by an emergency 
situation.  
 
(f) Ice fog means an atmospheric suspension of highly reflective ice crystals.  
 
(g) ISO standard day conditions means 288 degrees Kelvin, 60 percent relative humidity and 101.3 kilopascals 
pressure.  
 
(h) Efficiency means the gas turbine manufacturer's rated heat rate at peak load in terms of heat input per unit of 
power output based on the lower heating value of the fuel.  
 
(i) Peak load means 100 percent of the manufacturer's design capacity of the gas turbine at ISO standard day 
conditions.  
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(j) Base load means the load level at which a gas turbine is normally operated.  
 
(k) Fire-fighting turbine means any stationary gas turbine that is used solely to pump water for extinguishing 
fires.  
 
(l) Turbines employed in oil/gas production or oil/gas transportation means any stationary gas turbine used to 
provide power to extract crude oil/natural gas from the earth or to move crude oil/natural gas, or products refined 
from these substances through pipelines.  
 
(m) A Metropolitan Statistical Area or MSA as defined by the Department of Commerce.  
 
(n) Offshore platform gas turbines means any stationary gas turbine located on a platform in an ocean.  
 
(o) Garrison facility means any permanent military installation.  
 
(p) Gas turbine model means a group of gas turbines having the same nominal air flow, combuster inlet pressure, 
combuster inlet temperature, firing temperature, turbine inlet temperature and turbine inlet pressure.  
 
(q) Electric utility stationary gas turbine means any stationary gas turbine constructed for the purpose of 
supplying more than one-third of its potential electric output capacity to any utility power distribution system for 
sale.  
 
(r) Emergency fuel is a fuel fired by a gas turbine only during circumstances, such as natural gas supply 
curtailment or breakdown of delivery system, that make it impossible to fire natural gas in the gas turbine.  
 
(s) Unit operating hour means a clock hour during which any fuel is combusted in the affected unit. If the unit 
combusts fuel for the entire clock hour, it is considered to be a full unit operating hour. If the unit combusts fuel 
for only part of the clock hour, it is considered to be a partial unit operating hour. 
 
(t) Excess emissions means a specified averaging period over which either: 
     (1) The NOX emissions are higher than the applicable emission limit in Sec.  60.332; 
     (2) The total sulfur content of the fuel being combusted in the affected facility exceeds the limit 
specified in Sec.  60.333; or 
     (3) The recorded value of a particular monitored parameter is outside the acceptable range specified in 
the parameter monitoring plan for the affected unit. 
 
(u) Natural gas means a naturally occurring fluid mixture of hydrocarbons (e.g., methane, ethane, or propane) 
produced in geological formations beneath the Earth's surface that maintains a gaseous state at standard 
atmospheric temperature and pressure under ordinary conditions. Natural gas contains 20.0 grains or less of total 
sulfur per 100 standard cubic feet. Equivalents of this in other units are as follows: 0.068 weight percent total 
sulfur, 680 parts per million by  
weight (ppmw) total sulfur, and 338 parts per million by volume (ppmv) at 20 degrees Celsius total sulfur. 
Additionally, natural gas must either be composed of at least 70 percent methane by volume or have a gross 
calorific value between 950 and 1100 British thermal units (Btu) per standard cubic foot. Natural gas does not 
include the following gaseous fuels: landfill gas, digester gas, refinery gas, sour gas, blast furnace gas, coal-
derived gas, producer gas, coke oven gas, or any gaseous fuel produced in a process which might result in highly 
variable sulfur content or heating value. 
 
(v) Duct burner means a device that combusts fuel and that is placed in the exhaust duct from another source, 
such as a stationary gas turbine, internal combustion engine, kiln, etc., to allow the firing of additional fuel to 
heat the exhaust gases before the exhaust gases enter a heat recovery steam generating unit. 
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(w) Lean premix stationary combustion turbine means any stationary combustion turbine where the air and fuel 
are thoroughly mixed to form a lean mixture for combustion in the combustor. Mixing may occur before or in the 
combustion chamber. A unit which is capable of operating in  
both lean premix and diffusion flame modes is considered a lean premix stationary combustion turbine when it is 
in the lean premix mode, and it is considered a diffusion flame stationary combustion turbine when it is in the 
diffusion flame mode. 
     
(x) Diffusion flame stationary combustion turbine means any stationary combustion turbine where fuel and air 
are injected at the combustor and are mixed only by diffusion prior to ignition. A unit which is capable of 
operating in both lean premix and diffusion flame modes is considered a lean premix stationary combustion 
turbine when it is in the lean premix mode, and it is considered a diffusion flame stationary combustion turbine 
when it is in the diffusion flame mode. 
     
(y) Unit operating day means a 24-hour period between 12:00 midnight and the following midnight during 
which any fuel is combusted at any time in the unit. It is not necessary for fuel to be combusted continuously for 
the entire 24-hour period. 
 
§  60.332  Standard for nitrogen oxides.  
 
(a) On and after the date on which the performance test required by §  60.8 is completed, every owner or 
operator subject to the provisions of this subpart as specified in paragraphs (b), (c), and (d) of this section shall 
comply with one of the following, except as provided in paragraphs (e), (f), (g), (h), (i), (j), (k), and (l) of this 
section.  

(1) No owner or operator subject to the provisions of this subpart shall cause to be discharged into the 
atmosphere from any stationary gas turbine, any gases which contain nitrogen oxides in excess of:  
 

 
 

where:  
 
STD = allowable ISO corrected (if required as given in Sec.  60.335(b)(1)) NOX emission concentration (percent 
by volume at 15 percent oxygen and on a dry basis), 
Y = manufacturer's rated heat rate at manufacturer's rated load (kilojoules per watt hour) or, actual measured heat 
rate based on lower heating value of fuel as measured at actual peak load for the facility. The value of Y shall not 
exceed 14.4 kilojoules per watt hour, and 
F = NOX emission allowance for fuel-bound nitrogen as defined in paragraph (a)(4) of this section. 
 

 (2) No owner or operator subject to the provisions of this subpart shall cause to be discharged into the 
atmosphere from any stationary gas turbine, any gases which contain nitrogen oxides in excess of:  

 

 
 
where:  
STD = allowable ISO corrected (if required as given in Sec.  60.335(b)(1)) NOX emission concentration (percent 
by volume at 15 percent oxygen and on a dry basis), 
Y = manufacturer's rated heat rate at manufacturer's rated peak load (kilojoules per watt hour), or actual 
measured heat rate based on lower heating value of fuel as measured at actual peak load for the facility. The 
value of Y shall not exceed 14.4 kilojoules per watt hour, and 
F = NOX emission allowance for fuel-bound nitrogen as defined in paragraph (a)(4) of this section. 
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 (3) The use of F in paragraphs (a)(1) and (2) of this seciton is optional. That 
is, the owner or operator may choose to apply a NOX allowance for fuel-bound nitrogen and determine the 
appropriate F-value in accordance with paragraph (a)(4) of this section or may accept an F-value of zero. 
     (4) If the owner or operator elects to apply a NOX emission allowance for fuel-bound nitrogen, F shall 
be defined according to the nitrogen content of the fuel during the most recent  
performance test required under Sec.  60.8 as follows: 
 
Fuel-bound nitrogen (% by weight)        F  (NOx% by volume)   
 
N<0.015..................................                       0  
0.015<N<0.1...........................               0.04(N)  
0.1<N<0.25.............................   0.004+0.0067(N-0.1)  
N>0.25....................................                 0.005  
 
Where: 
N = the nitrogen content of the fuel (percent by weight).or: 
Manufacturers may develop and submit to EPA custom fuel-bound nitrogen allowances for each gas turbine 
model they manufacture. These fuel-bound nitrogen allowances shall be substantiated with data and must be 
approved for use by the Administrator before the initial performance  
test required by Sec.  60.8. Notices of approval of custom fuel-bound nitrogen allowances will be published in 
the Federal Register. 
 
(b) Electric utility stationary gas turbines with a heat input at peak load greater than 107.2 gigajoules per hour 
(100 million Btu/hour) based on the lower heating value of the fuel fired shall comply with the provisions of 
paragraph (a)(1) of this section.  
 
(c) Stationary gas turbines with a heat input at peak load equal to or greater than 10.7 gigajoules per hour (10 
million Btu/hour) but less than or equal to 107.2 gigajoules per hour (100 million Btu/hour) based on the lower 
heating value of the fuel fired, shall comply with the provisions of paragraph (a)(2) of this section.  
 
(d) Stationary gas turbines with a manufacturer's rated base load at ISO conditions of 30 megawatts or less 
except as provided in §  60.332(b) shall comply with paragraph (a)(2) of this section.  
 
(e) Stationary gas turbines with a heat input at peak load equal to or greater than 10.7 gigajoules per hour (10 
million Btu/hour) but less than or equal to 107.2 gigajoules per hour (100 million Btu/hour) based on the lower 
heating value of the fuel fired and that have commenced construction prior to October 3, 1982 are exempt from 
paragraph (a) of this section.  
 
(f) Stationary gas turbines using water or steam injection for control of NOX emissions are exempt from 
paragraph (a) when ice fog is deemed a traffic hazard by the owner or operator of the gas turbine.  
 
(g) Emergency gas turbines, military gas turbines for use in other than a garrison facility, military gas turbines 
installed for use as military training facilities, and fire fighting gas turbines are exempt from paragraph (a) of this 
section.  
 
(h) Stationary gas turbines engaged by manufacturers in research and development of equipment for both gas 
turbine emission control techniques and gas turbine efficiency improvements are exempt from paragraph (a) on a 
case-by-case basis as determined by the Administrator.  
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(i) Exemptions from the requirements of paragraph (a) of this section will be granted on a case-by-case basis as 
determined by the Administrator in specific geographical areas where mandatory water restrictions are required 
by governmental agencies because of drought conditions. These exemptions will be allowed only while the 
mandatory water restrictions are in effect.  
 
(j) Stationary gas turbines with a heat input at peak load greater than 107.2 gigajoules per hour that commenced 
construction, modification, or reconstruction between the dates of October 3, 1977, and January 27, 1982, and 
were required in the September 10, 1979, Federal Register (44 FR 52792) to comply with paragraph (a)(1) of this 
section, except electric utility stationary gas turbines, are exempt from paragraph (a) of this section.  
 
(k) Stationary gas turbines with a heat input greater than or equal to 10.7 gigajoules per hour (10 million 
Btu/hour) when fired with natural gas are exempt from paragraph (a)(2) of this section when being fired with an 
emergency fuel.  
 
(l) Regenerative cycle gas turbines with a heat input less than or equal to 107.2 gigajoules per hour (100 million 
Btu/hour) are exempt from paragraph (a) of this section.  
 
§  60.333  Standard for sulfur dioxide.  
 
On and after the date on which the performance test required to be conducted by §  60.8 is completed, every 
owner or operator subject to the provision of this subpart shall comply with one or the other of the following 
conditions:  
 
(a) No owner or operator subject to the provisions of this subpart shall cause to be discharged into the 
atmosphere from any stationary gas turbine any gases which contain sulfur dioxide in excess of 0.015 percent by 
volume at 15 percent oxygen and on a dry basis.  
 
(b) No owner or operator subject to the provisions of this subpart shall burn in any stationary gas turbine any fuel 
which contains total sulfur in excess of 0.8 percent by weight (8000 ppmw). 
 
§  60.334  Monitoring of operations.  
 
(a) Except as provided in paragraph (b) of this section, the owner or operator of any stationary gas turbine 
subject to the provisions of this subpart and using water or steam injection to control  
NOX emissions shall install, calibrate, maintain and operate a continuous monitoring system to monitor and 
record the fuel consumption and the ratio of water or steam to fuel being fired in the turbine. 
     
(b) The owner or operator of any stationary gas turbine that commenced construction, reconstruction or 
modification after October 3, 1977, but before July 8, 2004, and which uses water or steam injection to control 
NOX emissions may, as an alternative to operating the continuous monitoring system described in paragraph (a) 
of this section, install, certify, maintain, operate, and quality-assure a continuous emission monitoring system 
(CEMS) consisting of NOX and O2 monitors. As an alternative, a CO2 monitor may be used to adjust the 
measured NOX concentrations to 15 percent O2 by either converting the CO2 hourly averages to equivalent O2 
concentrations using Equation F-14a or F-14b in appendix F to part 75 of this chapter and making the 
adjustments to 15 percent O2, or by using the CO2 readings directly to make the adjustments, as described in 
Method 20. If the option to use a CEMS is chosen, the CEMS shall be installed, certified, maintained and 
operated as follows: 
     (1) Each CEMS must be installed and certified according to PS 2 and 3 (for diluent) of 40 CFR part 
60, appendix B, except the 7-day calibration drift is based on unit operating days, not calendar days. Appendix F, 
Procedure 1 is not required. The relative accuracy test audit (RATA) of the NOX and diluent monitors may be 
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performed individually or on a combined basis, i.e., the relative accuracy tests of the CEMS may be performed 
either: 
      (i) On a ppm basis (for NOX) and a percent O2 basis for oxygen; or 
      (ii) On a ppm at 15 percent O2 basis; or 
      (iii) On a ppm basis (for NOX) and a percent CO2 basis (for a CO2 monitor that uses the 
procedures in Method 20 to correct the NOX data to 15 percent O2). 
     (2) As specified in Sec.  60.13(e)(2), during each full unit operating hour, each monitor must complete 
a minimum of one cycle of operation (sampling, analyzing, and data recording) for each 15-minute quadrant of 
the hour, to validate the hour. For partial unit operating hours, at least one valid data point must be obtained for 
each quadrant of the hour in which the unit operates. For unit operating hours in which required quality 
assurance and maintenance activities are performed on the CEMS, a minimum of two valid data points (one in 
each of two quadrants) are required to validate the hour. 
     (3) For purposes of identifying excess emissions, CEMS data must be reduced to hourly averages as 
specified in Sec.  60.13(h). 
      (i) For each unit operating hour in which a valid hourly average, as described in paragraph 
(b)(2) of this section, is obtained for both NOX and diluent, the data acquisition and handling system must 
calculate and record the hourly NOX emissions in the  
units of the applicable NOX emission standard under Sec.  60.332(a), i.e., percent NOX by volume, dry basis, 
corrected to 15 percent O2 and International Organization for Standardization (ISO) standard conditions (if 
required as given in Sec.  60.335(b)(1)). For any hour in which the hourly average O2 concentration exceeds 
19.0 percent O2, a diluent cap value of 19.0 percent O2 may be used in the emission calculations. 
      (ii) A worst case ISO correction factor may be calculated and applied using historical 
ambient data. For the purpose of this calculation, substitute the maximum humidity of ambient air (Ho), 
minimum ambient temperature (Ta), and minimum combustor inlet absolute pressure (Po) into the ISO 
correction equation. 
      (iii) If the owner or operator has installed a NOX CEMS to meet the requirements of part 75 
of this chapter, and is continuing to meet the ongoing requirements of part 75 of this chapter, the CEMS may be 
used to meet the requirements of this section, except that the missing data substitution methodology provided for 
at 40 CFR part 75, subpart D, is not required for purposes of identifying excess emissions. Instead, periods of 
missing CEMS data are to be reported as monitor downtime in the excess emissions and monitoring performance 
report required in Sec.  60.7(c). 
     
(c) For any turbine that commenced construction, reconstruction or modification after October 3, 1977, but 
before July 8, 2004, and which does not use steam or water injection to control NOX emissions, the owner or 
operator may, but is not required to, for purposes of determining excess emissions, use a CEMS that meets the 
requirements of paragraph (b) of this section. Also, if the owner or operator has previously submitted and 
received EPA, State, or local permitting authority approval of a procedure for monitoring compliance with the 
applicable NOX emission limit under Sec.  60.332, that approved procedure may continue to be used. 
 
(d) The owner or operator of any new turbine constructed after July 8, 2004, and which uses water or steam 
injection to control NOX emissions may elect to use either the requirements in  
paragraph (a) of this section for continuous water or steam to fuel ratio monitoring or may use a NOX CEMS 
installed, certified, operated, maintained, and quality-assured as described in paragraph (b) of this section. 
     
(e) The owner or operator of any new turbine that commences construction after July 8, 2004, and which does 
not use water or steam injection to control NOX emissions, may, but is not required to, elect to use a NOX 
CEMS installed, certified, operated, maintained, and quality-assured as described in paragraph (b) of this section. 
Other acceptable monitoring approaches include periodic testing approved by EPA or the State or local 
permitting authority or continuous parameter monitoring as described in paragraph (f) of this section. 
    (f) The owner or operator of a new turbine that commences construction after July 8, 2004, which does not use 
water or steam injection to control NOx emissions may, but is not required to, perform continuous parameter 
monitoring as follows: 
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     (1) For a diffusion flame turbine without add-on selective catalytic reduction controls (SCR), the 
owner or operator shall define at least four parameters indicative of the unit's NOX formation characteristics and 
shall monitor these parameters continuously. 
     (2) For any lean premix stationary combustion turbine, the owner or operator shall continuously 
monitor the appropriate parameters to determine whether the unit is operating in low-NOX mode. 
     (3) For any turbine that uses SCR to reduce NOX emissions, the owner or operator shall continuously 
monitor appropriate parameters to verify the proper operation of the emission controls. 
     (4) For affected units that are also regulated under part 75 of this chapter, if the owner or operator 
elects to monitor NOX emission rate using the methodology in appendix E to part 75 of this chapter, or the low 
mass emissions methodology in Sec.  75.19 of this chapter, the requirements of this paragraph (f) may be met by 
performing the parametric monitoring described in section 2.3 of appendix E or in Sec.  75.19(c)(1)(iv)(H) of 
this chapter. 
     
(g) The steam or water to fuel ratio or other parameters that are continuously monitored as described in 
paragraphs (a), (d) or (f) of this section shall be monitored during the performance test required under Sec.  60.8, 
to establish acceptable values and ranges. The owner or operator may supplement the performance test data with 
engineering analyses, design specifications, manufacturer's recommendations and other relevant information to 
define the acceptable parametric ranges more precisely. The owner or operator shall develop and keep on-site a 
parameter monitoring plan which explains the procedures used to document proper operation of the NOX 
emission controls. The plan shall include the parameter(s) monitored and the acceptable range(s) of the 
parameter(s) as well as the basis for designating the parameter(s) and acceptable range(s). Any supplemental data 
such as engineering analyses, design specifications, manufacturer's recommendations and other relevant 
information shall be included in the monitoring plan. For affected units that are also subject to part 75 of this 
chapter and that use the low mass emissions methodology in Sec.  75.19 of this chapter or the NOX emission 
measurement methodology in appendix E to part 75, the owner or operator may meet the requirements of this 
paragraph by developing and keeping on-site (or at a central location for unmanned facilities) a quality-assurance 
plan, as described in Sec.  75.19 (e)(5) or in section 2.3 of appendix E and section 1.3.6 of appendix B to part 75 
of this chapter. 
     
(h) The owner or operator of any stationary gas turbine subject to the provisions of this subpart: 
     (1) Shall monitor the total sulfur content of the fuel being fired in the turbine, except as provided in 
paragraph (h)(3) of this section. The sulfur content of the fuel must be determined using total sulfur methods 
described in Sec.  60.335(b)(10). Alternatively, if the total sulfur content of the gaseous fuel during the most 
recent performance test was less than 0.4 weight percent (4000 ppmw), ASTM D4084-82, 94, D5504-01, 
D6228-98, or Gas Processors Association Standard 2377-86 (all of which are incorporated by reference-see Sec.  
60.17), which measure the major sulfur compounds may be used; and 
     (2) Shall monitor the nitrogen content of the fuel combusted in the turbine, if the owner or operator 
claims an allowance for fuel bound nitrogen (i.e., if an F-value greater than zero is being or will be used by the 
owner or operator to calculate STD in Sec.  60.332). The nitrogen content of the fuel shall be determined using 
methods described in Sec.  60.335(b)(9) or an approved alternative. 
     (3) Notwithstanding the provisions of paragraph (h)(1) of this section, the owner or operator may elect 
not to monitor the total sulfur content of the gaseous fuel combusted in the turbine, if the gaseous fuel is 
demonstrated to meet the definition of natural gas in Sec.  60.331(u), regardless of whether an existing custom 
schedule approved by the administrator for subpart GG requires such monitoring. The owner or operator shall 
use one of the following sources of information to make the required demonstration: 
      (i) The gas quality characteristics in a current, valid purchase contract, tariff sheet or 
transportation contract for the gaseous fuel, specifying that the maximum total sulfur content of the fuel is 20.0 
grains/100 scf or less; or 
      (ii) Representative fuel sampling data which show that the sulfur content of the gaseous fuel 
does not exceed 20 grains/100 scf. At a minimum, the amount of fuel sampling data specified in section 2.3.1.4 
or 2.3.2.4 of appendix D to part 75 of this chapter is required. 
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     (4) For any turbine that commenced construction, reconstruction or modification after October 3, 
1977, but before July 8, 2004, and for which a custom fuel monitoring schedule has previously been approved, 
the owner or operator may, without submitting a special petition to the Administrator, continue monitoring on 
this schedule. 
 
(i) The frequency of determining the sulfur and nitrogen content of the fuel shall be as follows: 
     (1) Fuel oil. For fuel oil, use one of the total sulfur sampling options and the associated sampling 
frequency described in sections 2.2.3, 2.2.4.1, 2.2.4.2, and 2.2.4.3 of appendix D to part 75 of this chapter (i.e., 
flow proportional sampling, daily sampling, sampling from the unit's storage tank after each addition of fuel to 
the tank, or sampling each delivery prior to combining it with fuel oil already in the intended storage tank). If an 
emission allowance is being claimed for fuel-bound nitrogen, the nitrogen content of the oil shall be determined 
and recorded once per unit operating day. 
     (2) Gaseous fuel. Any applicable nitrogen content value of the gaseous fuel shall be determined and 
recorded once per unit operating day. For owners and operators that elect not to demonstrate sulfur content using 
options in paragraph (h)(3) of this section, and for which the fuel is supplied without intermediate bulk storage, 
the sulfur content value of the gaseous fuel shall be determined and recorded once per unit operating day. 
    (3) Custom schedules. Notwithstanding the requirements of paragraph (i)(2) of this section, operators 
or fuel vendors may develop custom schedules for determination of the total sulfur content of gaseous fuels, 
based on the design and operation of the affected facility and the characteristics of the fuel supply. Except as 
provided in paragraphs (i)(3)(i) and (i)(3)(ii) of this section, custom schedules shall be substantiated with data 
and shall be approved by the Administrator before they can be used to comply with the standard in Sec.  60.333. 
      (i) The two custom sulfur monitoring schedules set forth in paragraphs (i)(3)(i)(A) through 
(D) and in paragraph (i)(3)(ii) of this section are acceptable, without prior Administrative approval: 
       (A) The owner or operator shall obtain daily total sulfur content  
measurements for 30 consecutive unit operating days, using the applicable methods specified in this subpart. 
Based on the results of the 30 daily samples, the required frequency for subsequent monitoring of the fuel's total 
sulfur content shall be as specified in paragraph (i)(3)(i)(B), (C), or (D) of this section, as applicable. 
       (B) If none of the 30 daily measurements of the fuel's total sulfur content exceeds 
0.4 weight percent (4000 ppmw), subsequent sulfur content monitoring may be performed at 12 month intervals. 
If any of the samples taken at 12-month intervals has a total sulfur content between 0.4 and 0.8 weight percent 
(4000 and 8000 ppmw), follow the procedures in paragraph (i)(3)(i)(C) of this section. If any measurement 
exceeds 0.8 weight percent (8000 ppmw), follow the procedures in paragraph (i)(3)(i)(D) of this section. 
       (C) If at least one of the 30 daily measurements of the fuel's total sulfur content is 
between 0.4 and 0.8 weight percent (4000 and 8000 ppmw), but none exceeds 0.8 weight percent (8000 ppmw), 
then: 
        (1) Collect and analyze a sample every 30 days for three months. If any 
sulfur content measurement exceeds 0.8 weight percent (8000 ppmw), follow the procedures in paragraph 
(i)(3)(i)(D) of this section. Otherwise, follow the procedures in paragraph (i)(3)(i)(C)(2) of this section. 
        (2) Begin monitoring at 6-month intervals for 12 months. If any sulfur 
content measurement exceeds 0.8 weight percent (8000 ppmw), follow the procedures in paragraph (i)(3)(i)(D) 
of this section. Otherwise, follow the procedures in paragraph (i)(3)(i)(C)(3) of this section. 
        (3) Begin monitoring at 12-month intervals. If any sulfur content 
measurement exceeds 0.8 weight percent (8000 ppmw), follow the procedures in paragraph (i)(3)(i)(D) of this 
section. Otherwise, continue to monitor at this frequency. 
       (D) If a sulfur content measurement exceeds 0.8 weight percent (8000 ppmw), 
immediately begin daily monitoring according to paragraph (i)(3)(i)(A) of this section. Daily monitoring shall 
continue until 30 consecutive daily samples, each having a sulfur content no greater than 0.8 weight percent 
(8000 ppmw), are obtained. At that point, the applicable procedures of paragraph (i)(3)(i)(B) or (C) of this 
section shall be followed. 
      (ii) The owner or operator may use the data collected from the 720-hour sulfur sampling 
demonstration described in section 2.3.6 of appendix D to part 75 of this chapter to determine a custom sulfur 
sampling schedule, as follows: 
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       (A) If the maximum fuel sulfur content obtained from the 720 hourly samples 
does not exceed 20 grains/100 scf (i.e., the maximum total sulfur content of natural gas as defined in Sec.  
60.331(u)), no additional monitoring of the sulfur content of the gas is required, for the purposes of this subpart. 
       (B) If the maximum fuel sulfur content obtained from any of the 720 hourly 
samples exceeds 20 grains/100 scf, but none of the sulfur content values (when converted to weight percent 
sulfur) exceeds 0.4 weight percent (4000 ppmw), then the minimum required sampling frequency shall be one 
sample at 12 month intervals. 
       (C) If any sample result exceeds 0.4 weight percent sulfur (4000 ppmw), but none 
exceeds 0.8 weight percent sulfur (8000 ppmw), follow the provisions of paragraph (i)(3)(i)(C) of this section. 
       (D) If the sulfur content of any of the 720 hourly samples exceeds 0.8 weight 
percent (8000 ppmw), follow the provisions of paragraph (i)(3)(i)(D) of this section. 
     
(j) For each affected unit that elects to continuously monitor parameters or emissions, or to periodically 
determine the fuel sulfur content or fuel nitrogen content under this subpart, the owner or operator shall submit 
reports of excess emissions and monitor downtime, in accordance with Sec.  60.7(c). Excess emissions shall be 
reported for all periods of unit operation, including startup, shutdown and malfunction. For the purpose of 
reports required under Sec.  60.7(c), periods of excess emissions and monitor downtime that shall be reported are 
defined as follows: 
     (1) Nitrogen oxides. 
      (i) For turbines using water or steam to fuel ratio monitoring: 
       (A) An excess emission shall be any unit operating hour for which the average 
steam or water to fuel ratio, as measured by the continuous monitoring system, falls below the acceptable steam 
or water to fuel ratio needed to demonstrate compliance with Sec.  60.332, as established during the performance 
test required in Sec.  60.8. Any unit operating hour in which no water or steam is injected into the turbine shall 
also be considered an excess emission. 
       (B) A period of monitor downtime shall be any unit operating hour in which 
water or steam is injected into the turbine, but the essential parametric data needed to determine the steam or 
water to fuel ratio are unavailable or invalid. 
       (C) Each report shall include the average steam or water to fuel ratio, average fuel 
consumption, ambient conditions (temperature, pressure, and humidity), gas turbine load, and (if applicable) the 
nitrogen content of the fuel during each excess emission. You do not have to report ambient conditions if you opt 
to use the worst case ISO correction factor as specified in Sec.  60.334(b)(3)(ii), or if you are not using the ISO 
correction equation under the provisions of Sec.  60.335(b)(1). 
      (ii) If the owner or operator elects to take an emission allowance for fuel bound nitrogen, 
then excess emissions and periods of monitor downtime are as described in paragraphs (j)(1)(ii)(A) and (B) of 
this section. 
       (A) An excess emission shall be the period of time during which the fuel-bound 
nitrogen (N) is greater than the value measured during the performance test required in Sec.  60.8 and used to 
determine the allowance. The excess emission begins on the date and hour of the sample which shows that N is 
greater than the performance test value, and ends with the date and hour of a subsequent sample which shows a 
fuel nitrogen content less than or equal to the performance test value. 
       (B) A period of monitor downtime begins when a required sample is not taken by 
its due date. A period of monitor downtime also begins on the date and hour that a required sample is taken, if 
invalid results are obtained. The period of monitor downtime ends on the date and hour of the next valid sample. 
      (iii) For turbines using NOX and diluent CEMS: 
       (A) An hour of excess emissions shall be any unit operating hour in which the 4-
hour rolling average NOX concentration exceeds the applicable emission limit in Sec.  60.332(a)(1) or (2). For 
the purposes of this subpart, a ``4-hour rolling average NOX concentration'' is the arithmetic average of the 
average NOX concentration measured by the CEMS for a given hour (corrected to 15 percent O2 and, if required 
under Sec.  60.335(b)(1), to ISO standard conditions) and the three unit operating hour average NOX 
concentrations immediately preceding that unit operating hour. 
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    (B) A period of monitor downtime shall be any unit operating hour in which 
sufficient data are not obtained to validate the hour, for either NOX concentration or diluent (or both). 
       (C) Each report shall include the ambient conditions (temperature, pressure, and 
humidity) at the time of the excess emission period and (if the owner or operator has claimed an emission 
allowance for fuel bound nitrogen) the nitrogen content of the fuel during the period of excess emissions. You do 
not have to report ambient conditions if you opt to use the worst case ISO correction factor as specified in Sec.  
60.334(b)(3)(ii), or if you are not using the ISO correction equation under the provisions of Sec.  60.335(b)(1). 
      (iv) For owners or operators that elect, under paragraph (f) of this section, to monitor 
combustion parameters or parameters that document proper operation of the NOX emission controls: 
       (A) An excess emission shall be a 4-hour rolling unit operating hour average in 
which any monitored parameter does not achieve the target value or is outside the acceptable range defined in the 
parameter monitoring plan for the unit. 
       (B) A period of monitor downtime shall be a unit operating hour in which any of 
the required parametric data are either not recorded or are invalid. 
     (2) Sulfur dioxide. If the owner or operator is required to monitor the sulfur content of the fuel under 
paragraph (h) of this section: 
      (i) For samples of gaseous fuel and for oil samples obtained using daily sampling, flow 
proportional sampling, or sampling from the unit's storage tank, an excess emission occurs each unit operating 
hour included in the period beginning on the date and hour of any sample for which the sulfur content of the fuel 
being fired in the gas turbine exceeds 0.8 weight percent and ending on the date and hour that a subsequent 
sample is taken that demonstrates compliance with the sulfur limit. 
      (ii) If the option to sample each delivery of fuel oil has been selected, the owner or operator 
shall immediately switch to one of the other oil sampling options (i.e., daily sampling, flow proportional 
sampling, or sampling from the unit's storage tank) if the sulfur  
content of a delivery exceeds 0.8 weight percent. The owner or operator shall continue to use one of the other 
sampling options until all of the oil from the delivery has been combusted, and shall evaluate excess emissions 
according to paragraph (j)(2)(i) of this section. When all of the fuel from the delivery has been burned, the owner 
or operator may resume using the as-delivered sampling option. 
      (iii) A period of monitor downtime begins when a required sample is not taken by its due 
date. A period of monitor downtime also begins on the date and hour of a required sample, if invalid results are 
obtained. The period of monitor downtime shall include only unit operating hours, and ends on the date and hour 
of the next valid sample. 

(3) Ice fog. Each period during which an exemption provided in §  60.332(f) is in effect shall be reported 
in writing to the Administrator quarterly. For each period the ambient conditions existing during the period, the 
date and time the air pollution control system was deactivated, and the date and time the air pollution control 
system was reactivated shall be reported. All quarterly reports shall be postmarked by the 30th day following the 
end of each calendar quarter.  

(4) Emergency fuel. Each period during which an exemption provided in §  60.332(k) is in effect shall be 
included in the report required in §  60.7(c). For each period, the type, reasons, and duration of the firing of the 
emergency fuel shall be reported.  
 (5) All reports required under Sec.  60.7(c) shall be postmarked by  the 30th day following the end of 
each 6-month period. 
 
Sec.  60.335  Test methods and procedures. 
 
(a) The owner or operator shall conduct the performance tests required in Sec.  60.8, using either 
     (1) EPA Method 20, 
     (2) ASTM D6522-00 (incorporated by reference, see Sec.  60.17), or 
     (3) EPA Method 7E and either EPA Method 3 or 3A in appendix A to this part, to determine NOX and 
diluent concentration. 
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     (4) Sampling traverse points are to be selected following Method 20 or Method 1, (non-particulate 
procedures) and sampled for equal time intervals. The sampling shall be performed with a traversing single-hole 
probe or, if feasible, with a stationary multi-hole probe that samples each of the points sequentially. 
Alternatively, a multi-hole probe designed and documented to sample equal volumes from each hole may be 
used to sample simultaneously at the required points. 
     (5) Notwithstanding paragraph (a)(4) of this section, the owner or operator may test at few points than 
are specified in Method 1 or Method 20 if the following conditions are met: 
      (i) You may perform a stratification test for NOX and diluent pursuant to 
       (A) [Reserved] 
       (B) The procedures specified in section 6.5.6.1(a) through (e) appendix A to part 
75 of this chapter. 
      (ii) Once the stratification sampling is completed, the owner or operator may use the 
following alternative sample point selection criteria for the performance test: 
       (A) If each of the individual traverse point NOX concentrations, normalized to 15 
percent O2, is within 10 percent of the mean normalized concentration for all traverse points, then you may use 3 
points (located either 16.7, 50.0, and 83.3 percent of the way across the stack or duct, or, for circular stacks or 
ducts greater than 2.4 meters (7.8 feet) in diameter, at 0.4, 1.2, and 2.0 meters from the wall). The 3 points shall 
be located along the measurement line that exhibited the highest average normalized NOX concentration during 
the stratification test; or 
       (B) If each of the individual traverse point NOX concentrations, normalized to 15 
percent O2, is within 5 percent of the mean normalized concentration for all  
traverse points, then you may sample at a single point, located at least 1 meter from the stack wall or at the stack 
centroid. 
    (6) Other acceptable alternative reference methods and procedures are given in paragraph (c) of this 
section. 
     
(b) The owner or operator shall determine compliance with the applicable nitrogen oxides emission limitation in 
Sec.  60.332 and shall meet the performance test requirements of Sec.  60.8 as follows: 
     (1) For each run of the performance test, the mean nitrogen oxides emission concentration (NOXo) 
corrected to 15 percent O2 shall be corrected to ISO standard conditions using the following equation. 
Notwithstanding this requirement, use of the ISO correction equation is optional for: Lean premix stationary 
combustion turbines; units used in association with heat recovery steam generators (HRSG) equipped with duct 
burners; and units equipped with add-on emission control devices: 
 
  NOX=(NOXo)(Pr/Po)0.5 e19 (H

o
-0.00633) (288[deg]K/Ta)1.53

 
Where: 
NOX = emission concentration of NOX at 15 percent O2 and ISO standard ambient conditions, ppm by volume, 
dry basis, 
NOXo = mean observed NOX concentration, ppm by volume, dry basis, at 15 percent O2, 
Pr = reference combustor inlet absolute pressure at 101.3 kilopascals ambient pressure, mm Hg, 
Po = observed combustor inlet absolute pressure at test, mm Hg, 
Ho = observed humidity of ambient air, g H2O/g air, 
e = transcendental constant, 2.718, and 
Ta = ambient temperature, [deg]K. 
 
     (2) The 3-run performance test required by Sec.  60.8 must be performed within  5 percent at 30, 50, 
75, and 90-to-100 percent of peak load or at four evenly-spaced load points in the normal operating range of the 
gas turbine, including the minimum point in the operating range and 90-to-100 percent of peak load, or at the 
highest achievable load point if 90-to-100 percent of peak load cannot be physically achieved in practice. If the 
turbine combusts both oil and gas as primary or backup fuels, separate performance testing is required for each 
fuel. Notwithstanding theserequirements, performance testing is not required for any emergency  
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fuel (as defined in Sec.  60.331). 
     (3) For a combined cycle turbine system with supplemental heat (duct burner), the owner or operator 
may elect to measure the turbine NOX emissions after the duct burner rather than directly after the turbine. If the 
owner or operator elects to use this alternative sampling location, the applicable NOX emission limit in Sec.  
60.332 for the combustion turbine must still be met. 
     (4) If water or steam injection is used to control NOX with no additional post-combustion NOX control 
and the owner or operator chooses to monitor the steam or water to fuel ratio in accordance with Sec.  60.334(a), 
then that monitoring system must be operated concurrently with each EPA Method 20, ASTM D6522-00 
(incorporated by reference, see Sec.  60.17), or EPA Method 7E run and shall be used to determine the fuel 
consumption and the steam or water to fuel ratio necessary to comply with the applicable Sec.  60.332 NOX 
emission limit. 
     (5) If the owner operator elects to claim an emission allowance for fuel bound nitrogen as described in 
Sec.  60.332, then concurrently with each reference method run, a representative sample of the fuel used shall be 
collected and analyzed, following the applicable procedures described in Sec.  60.335(b)(9). These data shall be 
used to determine the maximum fuel nitrogen content for which the established water (or steam) to fuel ratio will 
be valid. 
     (6) If the owner or operator elects to install a CEMS, the performance evaluation of the CEMS may 
either be conducted separately (as described in paragraph (b)(7) of this section) or as part of the initial 
performance test of the affected unit. 
     (7) If the owner or operator elects to install and certify a NOX CEMS under Sec.  60.334(e), then the 
initial performance test required under Sec.  60.8 may be done in the following alternative manner: 
      (i) Perform a minimum of 9 reference method runs, with a minimum time per run of 21 
minutes, at a single load level, between 90 and 100 percent of peak (or the highest physically achievable) load. 
      (ii) Use the test data both to demonstrate compliance with the applicable NOX emission limit 
under Sec.  60.332 and to provide the required reference method data for the RATA of the CEMS described 
under Sec.  60.334(b). 
      (iii) The requirement to test at three additional load levels is waived. 
     (8) If the owner or operator elects under Sec.  60.334(f) to monitor combustion parameters or 
parameters indicative of proper operation of NOX emission controls, the appropriate parameters shall be 
continuously monitored and recorded during each run of the initial performance test, to establish acceptable 
operating ranges, for purposes of the parameter monitoring plan for the affected unit, as specified in Sec.  
60.334(g). 
     (9) To determine the fuel bound nitrogen content of fuel being fired (if an emission allowance is 
claimed for fuel bound nitrogen), the owner or operator may use equipment and procedures meeting the 
requirements of: 
      (i) For liquid fuels, ASTM D2597-94 (Reapproved 1999), D6366-99, D4629-02, D5762-02 
(all of which are incorporated by reference, see Sec.  60.17); or 
      (ii) For gaseous fuels, shall use analytical methods and procedures that are accurate to 
within 5 percent of the instrument range and are approved by the Administrator. 
     (10) If the owner or operator is required under Sec.  60.334(i)(1) or (3) to periodically determine the 
sulfur content of the fuel combusted in the turbine, a minimum of three fuel samples shall be collected during the 
performance test. Analyze the samples for the total sulfur content of the fuel using: 
      (i) For liquid fuels, ASTM D129-00, D2622-98, D4294-02, D1266-98, D5453-00 or 
D1552-01 (all of which are incorporated by reference, see Sec.  60.17); or 
      (ii) For gaseous fuels, ASTM D1072-80, 90 (Reapproved 1994); D3246-81, 92, 96; D4468-
85 (Reapproved 2000); or D6667-01 (all of which are incorporated by reference, see Sec.  60.17). The applicable 
ranges of some ASTM methods mentioned above are not adequate to measure the levels of sulfur in some fuel 
gases. Dilution of samples before analysis (with verification of the dilution ratio) may be used, subject to the 
prior approval of the Administrator. 
     (11) The fuel analyses required under paragraphs (b)(9) and (b)(10) of this section may be performed 
by the owner or operator, a service contractor retained by the owner or operator, the fuel vendor, or any other 
qualified agency. 
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(c) The owner or operator may use the following as alternatives to the reference methods and procedures 
specified in this section: 
     (1) Instead of using the equation in paragraph (b)(1) of this section, manufacturers may develop 
ambient condition correction factors to adjust the nitrogen oxides emission level measured by the performance 
test as provided in Sec.  60.8 to ISO standard day conditions. 
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Updated 6/22/06 
 
Subpart III—Standards of Performance for Volatile Organic Compound (VOC) Emissions From the 
Synthetic Organic Chemical Manufacturing Industry (SOCMI) Air Oxidation Unit Processes 
 
Source:   55 FR 26922, June 29, 1990, unless otherwise noted.  
 
§ 60.610   Applicability and designation of affected facility. 
 
(a) The provisions of this subpart apply to each affected facility designated in paragraph (b) of this section that 
produces any of the chemicals listed in §60.617 as a product, co-product, by-product, or intermediate, except as 
provided in paragraph (c) of this section. 
 
(b) The affected facility is any of the following for which construction, modification, or reconstruction 
commenced after October 21, 1983: 

(1) Each air oxidation reactor not discharging its vent stream into a recovery system. 
(2) Each combination of an air oxidation reactor and the recovery system into which its vent stream is 

discharged. 
(3) Each combination of two or more air oxidation reactors and the common recovery system into which 

their vent streams are discharged. 
 
(c) Each affected facility that has a total resource effectiveness (TRE) index value greater than 4.0 is exempt from 
all provisions of this subpart except for §§60.612, 60.614(f), 60.615(h), and 60.615(l). 
 
(d) Alternative means of compliance—(1) Option to comply with part 65. Owners or operators of process vents 
that are subject to this subpart may choose to comply with the provisions of 40 CFR part 65, subpart D, to satisfy 
the requirements of §§60.612 through 60.615 and 60.618. The provisions of 40 CFR part 65 also satisfy the 
criteria of paragraph (c) of this section. Other provisions applying to an owner or operator who chooses to comply 
with 40 CFR part 65 are provided in 40 CFR 65.1.  

(2) Part 60, subpart A. Owners or operators who choose to comply with 40 CFR part 65, subpart D, must 
also comply with §§60.1, 60.2, 60.5, 60.6, 60.7(a)(1) and (4), 60.14, 60.15, and 60.16 for those process vents. All 
sections and paragraphs of subpart A of this part that are not mentioned in this paragraph (d)(2) do not apply to 
owners or operators of process vents complying with 40 CFR part 65, subpart D, except that provisions required 
to be met prior to implementing 40 CFR part 65 still apply. Owners and operators who choose to comply with 40 
CFR part 65, subpart D, must comply with 40 CFR part 65, subpart A. 

(3) Compliance date. Owners or operators who choose to comply with 40 CFR part 65, subpart D, at 
initial startup shall comply with paragraphs (d)(1) and (2) of this section for each vent stream on and after the date 
on which the initial performance test is completed, but not later than 60 days after achieving the maximum 
production rate at which the affected facility will be operated, or 180 days after the initial startup, whichever date 
comes first.  

(4) Initial startup notification. Each owner or operator subject to the provisions of this subpart that 
chooses to comply with 40 CFR part 65, subpart D, at initial startup shall notify the Administrator of the specific 
provisions of 40 CFR 65.63(a)(1), (2), or (3) with which the owner or operator has elected to comply. Notification 
shall be submitted with the notifications of initial startup required by 40 CFR 65.5(b).  

Note: The intent of these standards is to minimize the emissions of VOC through the application of BDT. 
The numerical emission limits in these standards are expressed in terms of total organic compounds (TOC), 
measured as TOC minus methane and ethane. This emission limit reflects the performance of BDT. 
 
§ 60.611   Definitions. 
 
As used in this subpart, all terms not defined here shall have the meaning given them in the Act and in subpart A 
of part 60, and the following terms shall have the specific meanings given them. 
 



Air Oxidation Reactor means any device or process vessel in which one or more organic reactants are 
combined with air, or a combination of air and oxygen, to produce one or more organic compounds. 
Ammoxidation and oxychlorination reactions are included in this definition. 

Air Oxidation Reactor Recovery Train means an individual recovery system receiving the vent stream 
from at least one air oxidation reactor, along with all air oxidation reactors feeding vent streams into this system. 

Air Oxidation Unit Process means a unit process, including ammoxidation and oxychlorination unit 
process, that uses air, or a combination of air and oxygen, as an oxygen source in combination with one or more 
organic reactants to produce one or more organic compounds. 

Boilers means any enclosed combustion device that extracts useful energy in the form of steam. 
By Compound means by individual stream components, not carbon equivalents. 
Continuous recorder means a data recording device recording an instantaneous data value at least once 

every 15 minutes. 
Flame zone means the portion of the combustion chamber in a boiler occupied by the flame envelope. 
Flow indicator means a device which indicates whether gas flow is present in a vent stream. 
Halogenated Vent Stream means any vent stream determined to have a total concentration (by volume) of 

compounds containing halogens of 20 ppmv (by compound) or greater. 
Incinerator means any enclosed combustion device that is used for destroying organic compounds and 

does not extract energy in the form of steam or process heat. 
Process Heater means a device that transfers heat liberated by burning fuel to fluids contained in tubes, 

including all fluids except water that is heated to produce steam. 
Process Unit means equipment assembled and connected by pipes or ducts to produce, as intermediates or 

final products, one or more of the chemicals in §60.617. A process unit can operate independently if supplied with 
sufficient fuel or raw materials and sufficient product storage facilities. 

Product means any compound or chemical listed in §60.617 that is produced for sale as a final product as 
that chemical or is produced for use in a process that needs that chemical for the production of other chemicals in 
another facility. By-products, co-products, and intermediates are considered to be products. 

Recovery Device means an individual unit of equipment, such as an absorber, condenser, and carbon 
adsorber, capable of and used to recover chemicals for use, reuse or sale. 

Recovery System means an individual recovery device or series of such devices applied to the same 
process stream. 

Total organic compounds (TOC) means those compounds measured according to the procedures in 
§60.614(b)(4). For the purposes of measuring molar composition as required in §60.614(d)(2)(i), hourly emissions 
rate as required in §60.614(d)(5) and §60.614(e) and TOC concentration as required in §60.615(b)(4) and 
§60.615(g)(4), those compounds which the Administrator has determined do not contribute appreciably to the 
formation of ozone are to be excluded. The compounds to be excluded are identified in Environmental Protection 
Agency's statements on ozone abatement policy for SIP revisions (42 FR 35314; 44 FR 32042; 45 FR 32424; 45 
FR 48942). 

Total resource effectiveness (TRE) Index Value means a measure of the supplemental total resource 
requirement per unit reduction of TOC associated with an individual air oxidation vent stream, based on vent 
stream flow rate, emission rate of TOC, net heating value, and corrosion properties (whether or not the vent 
stream is halogenated), as quantified by the equation given under §60.614(e). 

Vent Stream means any gas stream, containing nitrogen which was introduced as air to the air oxidation 
reactor, released to the atmosphere directly from any air oxidation reactor recovery train or indirectly, after 
diversion through other process equipment. The vent stream excludes equipment leaks and relief valve discharges 
including, but not limited to, pumps, compressors, and valves. 
 
§ 60.612   Standards. 
 
Each owner or operator of any affected facility shall comply with paragraph (a), (b), or (c) of this section for each 
vent stream on and after the date on which the initial performance test required by §§60.8 and 60.614 is 
completed, but not later than 60 days after achieving the maximum production rate at which the affected facility 
will be operated, or 180 days after the initial start-up, whichever date comes first. Each owner or operator shall 
either: 



 
(a) Reduce emissions of TOC (minus methane and ethane) by 98 weight-percent, or to a TOC (minus methane 
and ethane) concentration of 20 ppmv on a dry basis corrected to 3 percent oxygen, whichever is less stringent. If 
a boiler or process heater is used to comply with this paragraph, then the vent stream shall be introduced into the 
flame zone of the boiler or process heater; or 
 
(b) Combust the emissions in a flare that meets the requirements of §60.18; or  
 
(c) Maintain a TRE index value greater than 1.0 without use of VOC emission control devices. 
 
§ 60.613   Monitoring of emissions and operations. 
 
(a) The owner or operator of an affected facility that uses an incinerator to seek to comply with the TOC emission 
limit specified under §60.612(a) shall install, calibrate, maintain, and operate according to manufacturer's 
specifications the following equipment: 

(1) A temperature monitoring device equipped with a continuous recorder and having an accuracy of ±1 
percent of the temperature being monitored expressed in degrees Celsius or ±0.5 °C, whichever is greater. 

(i) Where an incinerator other than a catalytic incinerator is used, a temperature monitoring 
device shall be installed in the firebox.  

(ii) Where a catalytic incinerator is used, temperature monitoring devices shall be installed in the 
gas stream immediately before and after the catalyst bed. 

(2) A flow indicator that provides a record of vent stream flow to the incinerator at least once every hour 
for each affected facility. The flow indicator shall be installed in the vent stream from each affected facility at a 
point closest to the inlet of each incinerator and before being joined with any other vent stream. 
 
(b) The owner or operator of an affected facility that uses a flare to seek to comply with §60.612(b) shall install, 
calibrate, maintain, and operate according to manufacturer's specifications the following equipment: 

(1) A heat sensing device, such as an ultra-violet sensor or thermocouple, at the pilot light to indicate the 
continuous presence of a flame. 

(2) A flow indicator that provides a record of vent stream flow to the flare at least once every hour for 
each affected facility. The flow indicator shall be installed in the vent stream from each affected facility at a point 
closest to the flare and before being joined with any other vent stream. 
 
(c) The owner or operator of an affected facility that uses a boiler or process heater to seek to comply with 
§60.612(a) shall install, calibrate, maintain and operate according to the manufacturer's specifications the 
following equipment: 

(1) A flow indicator that provides a record of vent stream flow to the boiler or process heater at least once 
every hour for each affected facility. The flow indicator shall be installed in the vent stream from each air 
oxidation reactor within an affected facility at a point closest to the inlet of each boiler or process heater and 
before being joined with any other vent stream. 

(2) A temperature monitoring device in the firebox equipped with a continuous recorder and having an 
accuracy of ±1 percent of the temperature being measured expressed in degrees Celsius or ±0.5 °C, whichever is 
greater, for boilers or process heaters of less than 44 MW (150 million Btu/hr) heat input design capacity. 
 
(d) Monitor and record the periods of operation of the boiler or process heater if the design input capacity of the 
boiler is 44 MW (150 million Btu/hr) or greater. The records must be readily available for inspection. 
 
(e) The owner or operator of an affected facility that seeks to demonstrate compliance with the TRE index value 
limit specified under §60.612(c) shall install, calibrate, maintain, and operate according to manufacturer's 
specifications the following equipment, unless alternative monitoring procedures or requirements are approved for 
that facility by the Administrator: 

(1) Where an absorber is the final recovery device in a recovery system: 



(i) A scrubbing liquid temperature monitoring device having an accuracy of ±1 percent of the 
temperature being monitored expressed in degrees Celsius or 0.5 °C, whichever is greater, and a specific gravity 
monitoring device having an accuracy of 0.02 specific gravity units, each equipped with a continuous recorder; 

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder. 

(2) Where a condenser is the final recovery device in a recovery system: 
(i) A condenser exit (product side) temperature monitoring device equipped with a continuous 

recorder and having an acuracy of ±1 percent of the temperature being monitored expressed in degrees Celsius or 
0.5 °C, whichever is greater; 

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder. 

(3) Where a carbon adsorber is the final recovery device in a recovery system: 
(i) An integrating steam flow monitoring device having an accuracy of 10 percent, and a carbon 

bed temperature monitoring device having an accuracy of ±1 percent of the temperature being monitored 
expressed in degrees Celsius or ±0.5 °C, whichever is greater, both equipped with a continuous recorder; 

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder. 
(f) An owner or operator of an affected facility seeking to demonstrate compliance with the standards specified 
under §60.612 with control devices other than an incinerator, boiler, process heater, or flare; or recovery devices 
other than an absorber, condenser, or carbon adsorber shall provide to the Administrator information describing 
the operation of the control device or recovery device and the process parameter(s) which would indicate proper 
operation and maintenance of the device. The Administrator may request further information and will specify 
appropriate monitoring procedures or requirements. 
 
§ 60.614   Test methods and procedures. 
 
(a) For the purpose of demonstrating compliance with §60.612, all affected facilities shall be run at full operating 
conditions and flow rates during any performance test. 
 
(b) The following methods in appendix A to this part, except as provided under §60.8(b) shall be used as 
reference methods to determine compliance with the emission limit or percent reduction efficiency specified 
under §60.612(a). 

(1) Method 1 or 1A, as appropriate, for selection of the sampling sites. The control device inlet sampling 
site for determination of vent stream molar composition or TOC (less methane and ethane) reduction efficiency 
shall be prior to the inlet of the control device and after the recovery system. 

(2) Method 2, 2A, 2C, or 2D, as appropriate, for determination of the volumetric flow rates. 
(3) The emission rate correction factor, integrated sampling and analysis procedure of Method 3 shall be 

used to determine the oxygen concentration (%O2d) for the purposes of determining compliance with the 20 ppmv 
limit. The sampling site shall be the same as that of the TOC samples and the samples shall be taken during the 
same time that the TOC samples are taken. The TOC concentration corrected to 3 percent O2 (Cc) shall be 
computed using the following equation: 

 

 
 
where: 
Cc=Concentration of TOC corrected to 3 percent 02, dry basis, ppm by volume. 
CTOC=Concentration of TOC (minus methane and ethane), dry basis, ppm by volume. 
%O2d=Concentration of O2, dry basis, percent by volume. 



 
(4) Method 18 to determine concentration of TOC in the control device outlet and the concentration of 

TOC in the inlet when the reduction efficiency of the control device is to be determined. 
(i) The sampling time for each run shall be 1 hour in which either an integrated sample or four 

grab samples shall be taken. If grab sampling is used then the samples shall be taken at 15-minute intervals. 
(ii) The emission reduction (R) of TOC (minus methane and ethane) shall be determined using 

the following equation: 
 

 
 
where: 
R=Emission reduction, percent by weight. 
Ei=Mass rate of TOC entering the control device, kg/hr (lb/hr). 
Eo=Mass rate of TOC discharged to the atmosphere, kg/hr (lb/hr). 
(iii) The mass rates of TOC (Ei, Eo) shall be computed using the following equations: 
 

 
 
Where: 
Cij, Coj=Concentration of sample component “j” of the gas stream at the inlet and outlet of the control device, 
respectively, dry basis ppm by volume. 
Mij, Moj=Molecular weight of sample component “j“ of the gas stream at the inlet and outlet of the control device, 
respectively, g/g-mole (lb/lb-mole). 
Qi, Qo=Flow rate of gas stream at the inlet and outlet of the control device, respectively, dscm/min (dscf/min). 
K2 = 2.494 × 10−6 (1/ppm)(g-mole/scm)(kg/g)(min/hr) (metric units), where standard temperature for (g-
mole/scm) is 20 °C.  
= 1.557 × 10−7 (1/ppm)(lb-mole/scf)(min/hr) (English units), where standard temperature for (lb-mole/scf) is 68 
°F. 
 

(iv) The TOC concentration (CTOC) is the sum of the individual components and shall be 
computed for each run using the following equation: 

 

 
 
where: 
CTOC=Concentration of TOC (minus methane and ethane), dry basis, ppm by volume. 
Cj=Concentration of sample components in the sample. 
n=Number of components in the sample. 
 
(c) When a boiler or process heater with a design heat input capacity of 44 MW (150 million Btu/hour) or greater 
is used to seek to comply with §60.612(a), the requirement for an initial performance test is waived, in accordance 
with §60.8(b). However, the Administrator reserves the option to require testing at such other times as may be 
required, as provided for in section 114 of the Act. 
 



(d) When a flare is used to seek to comply with §60.612(b), the flare shall comply with the requirements of 
§60.18. 
 
(e) The following test methods in appendix A to this part, except as provided under §60.8(b), shall be used for 
determining the net heating value of the gas combusted to determine compliance under §60.612(b) and for 
determining the process vent stream TRE index value to determine compliance under §60.612(c). 

(1) (i) Method 1 or 1A, as appropriate, for selection of the sampling site. The sampling site for the 
vent stream flow rate and molar composition determination prescribed in §60.614(e)(2) and (3) shall be, except 
for the situations outlined in paragraph (e)(1)(ii) of this section, prior to the inlet of any control device, prior to 
any post-reactor dilution of the stream with air, and prior to any post-reactor introduction of halogenated 
compounds into the vent stream. No transverse site selection method is needed for vents smaller than 10 
centimeters (4 inches) in diameter. 

(ii) If any gas stream other than the air oxidation vent stream from the affected facility is 
normally conducted through the final recovery device. 

(A) The sampling site for vent stream flow rate and molar composition shall be prior to 
the final recovery device and prior to the point at which the nonair oxidation stream is introduced. 

(B) The efficiency of the final recovery device is determined by measuring the TOC 
concentration using Method 18 at the inlet to the final recovery device after the introduction of any nonair 
oxidation vent stream and at the outlet of the final recovery device. 

(C) This efficiency is applied to the TOC concentration measured prior to the final 
recovery device and prior to the introduction of the nonair oxidation stream to determine the concentration of 
TOC in the air oxidation stream from the final recovery device. This concentration of TOC is then used to 
perform the calculations outlined in §60.614(e)(4) and (5). 

(2) The molar composition of the process vent stream shall be determined as follows: 
(i) Method 18 to measure the concentration of TOC including those containing halogens. 
(ii) D1946–77, or 90 (Reapproved 1994) (incorporation by reference as specified in §60.17 of this 

part) to measure the concentration of carbon monoxide and hydrogen. 
(iii) Method 4 to measure the content of water vapor. 

(3) The volumetric flow rate shall be determined using Method 2, 2A, 2C, or 2D, as appropriate. 
(4) The net heating value of the vent stream shall be calculated using the following equation: 
 

 
 
where: 
HT = Net heating value of the sample, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is based 
on combustion at 25 °C and 760 mm Hg (77 °F and 30 in. Hg), but the standard temperature for determining the 
volume corresponding to one mole is 20 °C (68 °F).  
K1 = 1.74 × 10−7 (1/ppm)(g-mole/scm)(MJ/kcal) (metric units), where standard temperature for (g-mole/scm) is 
20 °C.  
= 1.03 × 10−11 (1/ppm)(lb-mole/scf)(Btu/kcal) (English units) where standard temperature for (lb/mole/scf) is 68 
°F.  
Cj = Concentration on a wet basis of compound j in ppm, as measured for organics by Method 18 and measured 
for hydrogen and carbon monoxide by ASTM D1946–77, 90, or 94 (incorporation by reference as specified in 
§60.17 of this part) as indicated in §60.614(e)(2).  
Hj = Net heat of combustion of compound j, kcal/(g-mole) [kcal/(lb-mole)], based on combustion at 25 °C and 
760 mm Hg (77 °F and 30 in. Hg). 
 

(5) The emission rate of TOC in the process vent stream shall be calculated using the following equation: 



 

 
 
where: 
ETOC = Measured emission rate of TOC, kg/hr (lb/hr).  
K2 = 2.494 × 10−6 (1/ppm)(g-mole/scm)(kg/g)(min/hr) (metric units), where standard temperature for (g-
mole/scm) is 20 °C.  
= 1.557 × 10−7 (1/ppm)(lb-mole/scf)(min/hr) (English units), where standard temperature for (lb-mole/scf) is 68 
°F.  
Cj = Concentration on a wet basis of compound j in ppm, as measured by Method 18 as indicated in 
§60.614(e)(2).  
Mj = Molecular weight of sample j, g/g-mole (lb/lb-mole).  
Qs = Vent stream flow rate, scm/hr (scf/hr), at a temperature of 20 °C (68 °F). 
 

(6) The total process vent stream concentration (by volume) of compounds containing halogens (ppmv, 
by compound) shall be summed from the individual concentrations of compounds containing halogens which 
were measured by Method 18. 
 
(f) For purposes of complying with §60.612(c), the owner or operator of a facility affected by this subpart shall 
calculate the TRE index value of the vent stream using the equation for incineration in paragraph (e)(1) of this 
section for halogenated vent streams. The owner or operator of an affected facility with a nonhalogenated vent 
stream shall determine the TRE index value by calculating values using both the incinerator equation in paragraph 
(e)(1) of this section and the flare equation in paragraph (e)(2) of this section and selecting the lower of the two 
values. 

(1) The TRE index value of the vent stream controlled by an incinerator shall be calculated using the 
following equation: 

 

 
 

(i) Where for a vent stream flow rate that is greater than or equal to 14.2 scm/min (501 scf/min) at 
a standard temperature of 20 °C (68 °F):  

TRE = TRE index value.  
Qs = Vent stream flow rate, scm/min (scf/min), at a temperature of 20 °C (68 °F).  
HT = Vent stream net heating value, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is based on 
combustion at 25 °C and 760 mm Hg (68 °F and 30 in. Hg), but the standard temperature for determining the 
volume corresponding to one mole is 20 °C (68 °F) as in the definition of Qs.  
Ys = Qs for all vent stream categories listed in Table 1 except for Category E vent streams where Ys = QsHT/3.6.  
ETOC = Hourly emissions of TOC, kg/hr (lb/hr). a, b, c, d, e, and f are coefficients. 
The set of coefficients which apply to a vent stream shall be obtained from Table 1.  



 

 
 



 
 

(ii) Where for a vent stream flow rate that is less than 14.2 scm/min (501 scf/min) at a standard 
temperature of 20 °C (68 °F):  

TRE = TRE index value.  
Qs = 14.2 scm/min (501 scf/min).  
HT = (FLOW)(HVAL)/Qs.  
Where the following inputs are used:  
FLOW = Vent stream flow rate, scm/min (scf/min), at a temperature of 20 °C (68 °F).  
HVAL = Vent stream net heating value, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is 
based on combustion at 25 °C and 760 mm Hg (68 °F and 30 in. Hg), but the standard temperature for 
determining the volume corresponding to one mole is 20 °C (68 °F) as in the definition of Qs.  
Ys = Qs for all vent stream categories listed in Table 1 except for Category E vent streams where Ys = QsHT/3.6.  
ETOC = Hourly emissions of TOC, kg/hr (lb/hr). 
a, b, c, d, e, and f are coefficients. 
The set of coefficients that apply to a vent stream can be obtained from Table 1. 
 

(2) The equation for calculating the TRE index value of a vent stream controlled by a flare is as follows: 

 
 
where: 
TRE = TRE index value.  
ETOC = Hourly emissions of TOC, kg/hr (lb/hr).  



Qs = Vent stream flow rate, scm/min (scf/min), at a standard temperature of 20 °C (68 °F).  
HT = Vent stream net heating value, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is based on 
combustion at 25 °C and 760 mm Hg (68 °F and 30 in. Hg), but the standard temperature for determining the 
volume corresponding to one mole is 20 °C (68 °F) as in the definition of Qs. 
a, b, c, d, and e are coefficients. 
The set of coefficients that apply to a vent stream shall be obtained from Table 2. 
 
Table 2: Air Oxidation processes NSPS TRE Coefficients for Vent Streams Controlled by a flare 
 a b c d e 
HT< 11.2 MJ/scm 2.25 .288 -0.139 (-0.0051) 2.08 
HT < 301 Btu/scf (0.140) (0.0367) (-0.000448) (-0.0051) (4.59) 
HT> 11.2 MJ/scm 0.309 0.0619 -0.0043 -0.0034 2.08 
HT > 301 Btu/scf (0.0193) (0.00788) (-0.000010) (-0.0034) (4.59) 
 
 
(g) Each owner or operator of an affected facility seeking to comply with §60.610(c) or §60.612(c) shall 
recalculate the TRE index value for that affected facility whenever process changes are made. Some examples of 
process changes are changes in production capacity, feedstock type, or catalyst type, or whenever there is 
replacement, removal, or addition of recovery equipment. The TRE index value shall be recalculated based on test 
data, or on best engineering estimates of the effects of the change to the recovery system.  

(1) Where the recalculated TRE index value is less than or equal to 1.0, the owner or operator shall notify 
the Administrator within 1 week of the recalculation and shall conduct a performance test according to the 
methods and procedures required by §60.614 to determine compliance with §60.612(a). Performance tests must 
be conducted as soon as possible after the process change but no later than 180 days from the time of the process 
change.  

(2) Where the initial TRE index value is greater than 4.0 and the recalculated TRE index value is less than 
or equal to 4.0, but greater than 1.0, the owner or operator shall conduct a performance test in accordance with 
§60.8 and §60.614 and shall comply with §§60.613, 60.614, and 60.615. Performance tests must be conducted as 
soon as possible after the process change but no later than 180 days from the time of the process change. 
 
§ 60.615   Reporting and recordkeeping requirements. 
 
(a) Each owner or operator subject to §60.612 shall notify the Administrator of the specific provisions of §60.612 
(§60.612 (a) (b), or (c)) with which the owner or operator has elected to comply. Notification shall be submitted 
with the notification of initial start-up required by §60.7(a)(3). If an owner or operator elects at a later date to use 
an alternative provision of §60.612 with which he or she will comply, then the Administrator shall be notified by 
the owner or operator 90 days before implementing a change and, upon implementing the change, a performance 
test shall be performed as specified by §60.614 within 180 days.  
 
(b) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
records of the following data measured during each performance test, and also include the following data in the 
report of the initial performance test required under §60.8. Where a boiler or process heater with a design heat 
input capacity of 44 MW (150 million Btu/hour) or greater is used to comply with §60.612(a), a report containing 
performance test data need not be submitted, but a report containing the information of §60.615(b)(2)(i) is 
required. The same data specified in this section shall be submitted in the reports of all subsequently required 
performance tests where either the emission control efficiency of a control device, outlet concentration of TOC, or 
the TRE index value of a vent stream from a recovery system is determined.  

(1) Where an owner or operator subject to this subpart seeks to demonstrate compliance with §60.612(a) 
through use of either a thermal or catalytic incinerator:  

(i) The average firebox temperature of the incinerator (or the average temperature upstream and 
downstream of the catalyst bed for a catalytic incinerator), measured at least every 15 minutes and averaged over 
the same time period of the performance testing, and  



(ii) The percent reduction of TOC determined as specified in §60.614(b) achieved by the 
incinerator, or the concentration of TOC (ppmv, by compound) determined as specified in §60.614(b) at the outlet 
of the control device on a dry basis corrected to 3 percent oxygen.  

(2) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §60.612(a) through use of a boiler or process heater:  

(i) A description of the location at which the vent stream is introduced into the boiler or process 
heater, and  

(ii) The average combustion temperature of the boiler or process heater with a design heat input 
capacity of less than 44 MW (150 million Btu/hr) measured at least every 15 minutes and averaged over the same 
time period of the performance testing.  

(3) Where an owner or operator subject to the provisions of this subpart seeks to comply with §60.612(b) 
through the use of a smokeless flare, flare design (i.e., steam-assisted, air-assisted, or nonassisted), all visible 
emission readings, heat content determinations, flow rate measurements, and exit velocity determinations made 
during the performance test, continuous records of the flare pilot flame monitoring, and records of all periods of 
operations during which the pilot flame is absent.  

(4) Where an owner or operator seeks to demonstrate compliance with §60.612(c):  
(i) Where an absorber is the final recovery device in a recovery system, the exit specific gravity 

(or alternative parameter which is a measure of the degree of absorbing liquid saturation, if approved by the 
Administrator), and average exit temperature of the absorbing liquid, measured at least every 15 minutes and 
averaged over the same time period of the performance testing (both measured while the vent stream is normally 
routed and constituted), or  

(ii) Where a condenser is the final recovery device in a recovery system, the average exit (product 
side) temperature, measured at least every 15 minutes and average over the same time period of the performance 
testing while the vent stream is normally routed and constituted.  

(iii) Where a carbon adsorber is the final recovery device in a recovery system, the total steam 
mass flow measured at least every 15 minutes and averaged over the same time period of the performance test 
(full carbon bed cycle), temperature of the carbon bed after regeneration (and within 15 minutes of completion of 
any cooling cycle(s), and duration of the carbon bed steaming cycle (all measured while the vent stream is 
normally routed and constituted), or  

(iv) As an alternative to §60.615(b)(4)(i), (ii) or (iii), the concentration level or reading indicated 
by the organic monitoring device at the outlet of the absorber, condenser, or carbon adsorber measured at least 
every 15 minutes and averaged over the same time period of the performance testing while the vent stream is 
normally routed and constituted.  

(v) All measurements and calculations performed to determine the TRE index value of the vent 
stream.  
 
(c) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the equipment operating parameters specified to be monitored under §60.613(a) and (c) as 
well as up-to-date, readily accessible records of periods of operation during which the parameter boundaries 
established during the most recent performance test are exceeded. The Administrator may at any time require a 
report of these data. Where a combustion device is used by an owner or operator seeking to demonstrate 
compliance with §60.612(a) or (c), periods of operation during which the parameter boundaries established during 
the most recent performance tests are exceeded are defined as follows:  

(1) For thermal incinerators, all 3-hour periods of operation during which the average combustion 
temperature was more than 28 °C (50 °F) below the average combustion temperature during the most recent 
performance test at which compliance with §60.612(a) was determined. 

(2) For catalytic incinerators, all 3-hour periods of operation during which the average temperature of the 
vent stream immediately before the catalyst bed is more than 28 °C (50 °F) below the average temperature of the 
vent stream during the most recent performance test at which compliance with §60.612(a) was determined. The 
owner or operator also shall record all 3-hour periods of operation during which the average temperature 
difference across the catalyst bed is less than 80 percent of the average temperature difference of the device 
during the most recent performance test at which compliance with §60.612(a) was determined. 



(3) All 3-hour periods of operation during which the average combustion temperature was more than 28 
°C (50 °F) below the average combustion temperature during the most recent performance test at which 
compliance with §60.612(a) was determined for boilers or process heaters with a design heat input capacity of 
less than 44 MW (150 million Btu/hr). 

(4) For boilers or process heaters, whenever there is a change in the location at which the vent stream is 
introduced into the flame zone as required under §60.612(a). 
 
(d) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the flow indication specified under §60.613(a)(2), §60.613(b)(2), and §60.613(c)(1), as well 
as up-to-date, readily accessible records of all periods when the vent stream is diverted from the control device or 
has no flow rate. 
 
(e) Each owner or operator subject to the provisions of this subpart who uses a boiler or process heater with a 
design heat input capacity of 44 MW (150 million Btu/hour) or greater to comply with §60.612(a) shall keep an 
up-to-date, readily accessible record of all periods of operation of the boiler or process heater. (Examples of such 
records could include records of steam use, fuel use, or monitoring data collected pursuant to other State or 
Federal regulatory requirements). 
 
(f) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the flare pilot flame monitoring specified in §60.613(b), as well as up-to-date, readily 
accessible records of all periods of operations in which the pilot flame is absent. 
 
(g) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the equipment operating parameters specified to be monitored under §60.613(e) as well as 
up-to-date, readily accessible records of periods of operation during which the parameter boundaries established 
during the most recent performance test are exceeded. The Administrator may at any time require a report of these 
data. Where the owner or operator seeks to demonstrate compliance with §60.612(c), periods of operation during 
which the parameter boundaries established during the most recent performance tests are exceeded are defined as 
follows: 

(1) Where an absorber is the final recovery device in a recovery system, and where an organic monitoring 
device is not used: 

(i) All 3-hour periods of operation during which the average absorbing liquid temperature was 
more than 11 °C (20 °F) above the average absorbing liquid temperature during the most recent performance test, 
or 

(ii) All 3-hour periods of operation during which the average absorbing liquid specific gravity 
was more than 0.1 unit above, or more than 0.1 unit below, the average absorbing liquid specific gravity during 
the most recent performance test (unless monitoring of an alternative parameter, which is a measure of the degree 
of absorbing liquid saturation, is approved by the Administrator, in which case he or she will define appropriate 
parameter boundaries and periods of operation during which they are exceeded). 

(2) When a condenser is the final recovery device in a recovery system, and where an organic monitoring 
device is not used, all 3-hour periods of operation during which the average exit (product side) condenser 
operating temperature was more than 6 °C (11 °F) above the average exit (product side) operating temperature 
during the most recent performance test. 

(3) Where a carbon adsorber is the final recovery device in a recovery system and where an organic 
monitoring device is not used: 

(i) All carbon bed regeneration cycles during which the total mass steam flow was more than 10 
percent below the total mass steam flow during the most recent performance test, or 

(ii) All carbon bed regeneration cycles during which the temperature of the carbon bed after 
regeneration (and after completion of any cooling cycle(s)) was more than 10 percent greater than the carbon bed 
temperature (in degrees Celsius) during the most recent performance test. 

(4) Where an absorber, condenser, or carbon adsorber is the final recovery device in the recovery system 
and an organic monitoring device approved by the Administrator is used, all 3-hour periods of operation during 
which the average concentration level or reading of organic compounds in the exhaust gases is more than 20 



percent greater than the exhaust gas organic compound concentration level or reading measured by the monitoring 
device during the most recent performance test. 
 
(h) Each owner or operator subject to the provisions of this subpart and seeking to demonstrate compliance with 
§60.612(c) shall keep up-to-date, readily accessible records of: 

(1) Any changes in production capacity, feedstock type, or catalyst type, or of any replacement, removal 
or addition of recovery equipment or air oxidation reactors; 

(2) Any recalculation of the TRE index value performed pursuant to §60.614(f); 
(3) The results of any performance test performed pursuant to the methods and procedures required by 

§60.614(d). 
 
(i) Each owner and operator subject to the provisions of this subpart is exempt from the quarterly reporting 
requirements contained in §60.7(c) of the General Provisions. 
 
(j) Each owner or operator that seeks to comply with the requirements of this subpart by complying with the 
requirements of §60.612 shall submit to the Administrator semiannual reports of the following information. The 
initial report shall be submitted within 6 months after the initial start-up-date. 

(1) Exceedances of monitored parameters recorded under §60.615(c) and (g). 
(2) All periods recorded under §60.615(d) when the vent stream is diverted from the control device or has 

no flow rate. 
(3) All periods recorded under §60.615(e) when the boiler or process heater was not operating. 
(4) All periods recorded under §60.615(f) in which the pilot flame of the flare was absent. 
(5) Any recalculation of the TRE index value, as recorded under §60.615(h). 

 
(k) The requirements of §60.615(j) remain in force until and unless EPA, in delegating enforcement authority to a 
State under section 111(c) of the Act, approves reporting requirements or an alternative means of compliance 
surveillance adopted by such State. In that event, affected sources within the State will be relieved of the 
obligation to comply with §60.615(j), provided that they comply with the requirements established by the State. 
(l) The Administrator will specify appropriate reporting and recordkeeping requirements where the owner or 
operator of an affected facility seeks to demonstrate compliance with the standards specified under §60.612 other 
than as provided under §60.613(a), (b), (c), and (d). 
 
§ 60.616   Reconstruction. 
For purposes of this subpart “fixed capital cost of the new components,” as used in §60.15, includes the fixed 
capital cost of all depreciable components which are or will be replaced pursuant to all continuous programs of 
component replacement which are commenced within any 2-year period following October 21, 1983. For 
purposes of this paragraph, “commenced” means that an owner or operator has undertaken a continuous program 
of component replacement or that an owner or operator has entered into a contractual obligation to undertake and 
complete, within a reasonable time, a continuous program of component replacement. 
 
§ 60.617   Chemicals affected by subpart III. 
Chemical Name CAS No. 
Acetaldehyde 75-07-0 
Acetic Acid 64-19-7 
Acetone 67-64-1 
Acetonitrile 75-05-8 
Acetophenone 98-86-2 
Acrolein 107-02-8 
Acrylic Acid 79-10-7 
Acrylonitrile 107-13-1 
Anthraquinone 84-65-1 
Benzaldehyde 100-52-7 
Benzoic acid, tech 65-85-0 
1,3- Butadiene 106-99-0 
p-t-Butyl benzoic acid 98-73-7 
N-Butyric Acid 107-92-6 
Crotonic Acid 3724-65-0 



Cumene hydroperoxide 80-15-9 
Cyclohexanol 108-93-0 
Cyclohexanone 108-94-1 
Dimethyl terephthalate 120-61-6 
Ethylene dichloride 107-06-2 
Ethylene oxide 75-21-8 
Formalehyde 50-00-0 
Formic Acid 64-18-6 
Glyoxal 107-22-2 
Hydrogen cyanide 74-90-8 
Isobutyric acid 79-31-2 
Isophthalic acid 121-91-5 
Maleic anhydride 108-31-6 
Methel Ethel Ketone 78-93-3 
a-Methyl styrene 98-83-9 
Phenol 108-95-2 
Phthalic anhydride 85-44-9 
Propionic acid 79-09-4 
Propylene oxide 75-56-9 
Styrene 100-42-5 
Terephthalic aicid 100-21-0 
 
§ 60.618   Delegation of authority. 
(a) In delegating implementation and enforcement authority to a State under section 111(c) of the Act, the 
authorities contained in paragraph (b) of this section shall be retained by the Administrator and not transferred to 
a State. 
(b) Authorities which will not be delegated to States: §60.613(e). 
 
 



[Last Updated 10/15/03] 
{Source: Federal Register dated 7/1/98, revised 2/7/02 to reflect FR 10/17/00 and FR 12/14/00, revised 
10/15/03 to reflect FR 10/15/03 changes} 
 
Subpart Kb — Standards of Performance for Volatile Organic Liquid Storage Vessels (Including Petroleum 
Liquid Storage Vessels) for Which Construction, Reconstruction, or Modification Commenced After July 
23, 1984 
 
§ 60.110b Applicability and designation of affected facility. 
 
(a) Except as provided in paragraph (b) of this section, the affected facility to which this subpart applies is each 
storage vessel with a capacity greater than or equal to 75 cubic meters (m3) that is used to store volatile organic 
liquids (VOL) for which construction, reconstruction, or modification is commenced after July 23, 1984. 
 
(b) This subpart does not apply to storage vessels with a capacity greater than or equal to 151m3 storing a liquid 
with a maximum true vapor pressure less than 3.5 kilopascals (kPa) or with a capacity greater than or equal to 75 
m3 but less than 151 m3 storing a liquid with a maximum true vapor pressure less than 15.0 kPa. 
 
(c) [Reserved] 
 
(d) This subpart does not apply to the following: 

(1) Vessels at coke oven by-product plants. 
(2) Pressure vessels designed to operate in excess of 204.9 kPa and without emissions to the atmosphere. 
(3) Vessels permanently attached to mobile vehicles such as trucks, rail-cars, barges, or ships. 
(4) Vessels with a design capacity less than or equal to 1,589.874 m3 used for petroleum or condensate 

stored, processed, or treated prior to custody transfer. 
(5) Vessels located at bulk gasoline plants. 
(6) Storage vessels located at gasoline service stations. 
(7) Vessels used to store beverage alcohol. 
(8) Vessels subject to subpart GGGG of 40 CFR part 63. 

  
(e) Alternative means of compliance -- (1) Option to comply with part 65. Owners or operators may choose to 
comply with 40 CFR part 65, subpart C, to satisfy the requirements of §§60.112b through 60.117b for storage 
vessels that are subject to this subpart that meet the specifications in paragraphs (e)(1)(i) and (ii) of this section. 
When choosing to comply with 40 CFR part 65, subpart C, the monitoring requirements of §60.116b(c), (e), (f)(1), 
and (g) still apply. Other provisions applying to owners or operators who choose to comply with 40 CFR part 65 
are provided in 40 CFR 65.1.  

(i) A storage vessel with a design capacity greater than or equal to 151 m3 containing a VOL that, 
as stored, has a maximum true vapor pressure equal to or greater than 5.2 kPa; or  

(ii) A storage vessel with a design capacity greater than 75 m3 but less than 151 m3 containing a 
VOL that, as stored, has a maximum true vapor pressure equal to or greater than 27.6 kPa.  

(2) Part 60, subpart A. Owners or operators who choose to comply with 40 CFR part 65, subpart C, must 
also comply with §§60.1, 60.2, 60.5, 60.6, 60.7(a)(1) and (4), 60.14, 60.15, and 60.16 for those storage vessels. All 
sections and paragraphs of subpart A of this part that are not mentioned in this paragraph (e)(2) do not apply to 
owners or operators of storage vessels complying with 40 CFR part 65, subpart C, except that provisions required 
to be met prior to implementing 40 CFR part 65 still apply. Owners and operators who choose to comply with 40 
CFR part 65, subpart C, must comply with 40 CFR part 65, subpart A.  

(3) Internal floating roof report. If an owner or operator installs an internal floating roof and, at initial 
startup, chooses to comply with 40 CFR part 65, subpart C, a report shall be furnished to the Administrator stating 
that the control equipment meets the specifications of 40 CFR 65.43. This report shall be an attachment to the 
notification required by 40 CFR 65.5(b).  

(4) External floating roof report. If an owner or operator installs an external floating roof and, at initial 
startup, chooses to comply with 40 CFR part 65, subpart C, a report shall be furnished to the Administrator stating 



that the control equipment meets the specifications of 40 CFR 65.44. This report shall be an attachment to the 
notification required by 40 CFR 65.5(b).  
 
§ 60.111b Definitions. 
 
Terms used in this subpart are defined in the Act, in subpart A of this part, or in this subpart as follows: 
 

Bulk gasoline plant means any gasoline distribution facility that has a gasoline throughput less than or 
equal to 75,700 liters per day. Gasoline throughput shall be the maximum calculated design throughput as may be 
limited by compliance with an enforceable condition under Federal requirement or Federal, State or local law, and 
discoverable by the Administrator and any other person. 

Condensate means hydrocarbon liquid separated from natural gas that condenses due to changes in the 
temperature or pressure, or both, and remains liquid at standard conditions. 

Custody transfer means the transfer of produced petroleum and/or condensate, after processing and/or 
treatment in the producing operations, from storage vessels or automatic transfer facilities to pipelines or any other 
forms of transportation.  

Fill means the introduction of VOL into a storage vessel but not necessarily to complete capacity. 
Gasoline service station means any site where gasoline is dispensed to motor vehicle fuel tanks from 

stationary storage tanks. 
 Maximum true vapor pressure means the equilibrium partial pressure exerted by the volatile organic 
compounds (as defined in 40 CFR 51.100) in the stored VOL at the temperature equal to the highest calendar-
month average of the VOL storage temperature for VOL's stored above or below the ambient temperature or at the 
local maximum monthly average temperature as reported by the National Weather Service for VOL's stored at the 
ambient temperature, as determined: 

 (1) In accordance with methods de-scribed in American Petroleum institute Bulletin 2517, Evaporation 
Loss From External Floating Roof Tanks, (incorporated by reference—see § 60.17); or 

(2) As obtained from standard reference texts; or 
(3) As determined by ASTM Method D2879–83, 96, or 97 (incorporated by reference— see § 60.17); 
(4) Any other method approved by the Administrator. 
Reid vapor pressure means the absolute vapor pressure of volatile crude oil and volatile nonviscous 

petroleum liquids except liquified petroleum gases, as determined by ASTM D323–82 or 94 (incorporated by 
reference—see § 60.17). 

Petroleum means the crude oil removed from the earth and the oils derived from tar sands, shale, and coal. 
Petroleum liquids means petroleum, condensate, and any finished or intermediate products manufactured 

in a petroleum refinery. 
 Process tank means a tank that is used within a process (including a solvent or raw material recovery 
process) to collect material discharged from a feedstock storage vessel or equipment within the process before the 
material is transferred to other equipment within the process, to a product or by-product storage vessel, or to a 
vessel used to store recovered solvent or raw material. In many process tanks, unit operations such as reactions and 
blending are conducted. Other process tanks, such as surge control vessels and bottoms receivers, however, may 
not involve unit operations. 
 Storage vessel means each tank, reservoir, or container used for the storage of volatile organic liquids 
but does not include: 
      (1) Frames, housing, auxiliary supports, or other components that are not directly involved in 
the containment of liquids or vapors; 
      (2) Subsurface caverns or porous rock reservoirs; or 
      (3) Process tanks. 
 Volatile organic liquid (VOL) means any organic liquid which can emit volatile organic compounds (as 
defined in 40 CFR 51.100) into the atmosphere. 

Waste means any liquid resulting from industrial, commercial, mining or agricultural operations, or from 
community activities that is discarded or is being accumulated, stored, or physically, chemically, or biologically 
treated prior to being discarded or recycled.  
[52 FR 11429, Apr. 8, 1987, as amended at 54 FR 32973, Aug. 11, 1989] 



 
§ 60.112b Standard for volatile organic compounds (VOC). 
 
(a) The owner or operator of each storage vessel either with a design capacity greater than or equal to 151 m3

containing a VOL that, as stored, has a maximum true vapor pressure equal to or greater than 5.2 kPa but less than 
76.6 kPa or with a design capacity greater than or equal to 75 m3 but less than 151 m3 containing a VOL that, as 
stored, has a maximum true vapor pressure equal to or greater than 27.6 kPa but less than 76.6 kPa, shall equip 
each storage vessel with one of the following: 

(1) A fixed roof in combination with an internal floating roof meeting the following specifications: 
(i) The internal floating roof shall rest or float on the liquid surface (but not necessarily in 

complete contact with it) inside a storage vessel that has a fixed roof. The internal floating roof shall be floating on 
the liquid surface at all times, except during initial fill and during those intervals when the storage vessel is 
completely emptied or subsequently emptied and refilled. When the roof is resting on the leg supports, the process 
of filling, emptying, or refilling shall be continuous and shall be accomplished as rapidly as possible. 

(ii) Each internal floating roof shall be equipped with one of the following closure devices between 
the wall of the storage vessel and the edge of the internal floating roof: 

(A) A foam- or liquid-filled seal mounted in contact with the liquid (liquid-mounted seal). 
A liquid-mounted seal means a foam- or liquid-filled seal mounted in contact with the liquid between the wall of 
the storage vessel and the floating roof continuously around the circumference of the tank. 

(B) Two seals mounted one above the other so that each forms a continuous closure that 
completely covers the space between the wall of the storage vessel and the edge of the internal  

floating roof. The lower seal may be vapor-mounted, but both must be continuous. 
(C) A mechanical shoe seal. A mechanical shoe seal is a metal sheet held vertically against 

the wall of the storage vessel by springs or weighted levers and is connected by braces to the floating 
roof. A flexible coated fabric (envelope) spans the annular space between the metal sheet and the floating roof.  

(iii) Each opening in a noncontact internal floating roof except for automatic bleeder vents 
(vacuum breaker vents) and the rim space vents is to provide a projection below the liquid surface. 

(iv) Each opening in the internal floating roof except for leg sleeves, automatic bleeder vents, rim 
space vents, column wells, ladder wells, sample wells, and stub drains is to be equipped with a cover or lid which 
is to be maintained in a closed position at all times (i.e., no visible gap) except 
when the device is in actual use. The cover or lid shall be equipped with a gasket. Covers on each access hatch and 
automatic gauge float well shall be bolted except when they are in use. 

(v) Automatic bleeder vents shall be equipped with a gasket and are to be closed at all times when 
the roof is floating except when the roof is being floated off or is being landed on the roof leg supports. 

(vi) Rim space vents shall be equipped with a gasket and are to be set to open only when the 
internal floating roof is not floating or at the manufacturer’s recommended setting. 

(vii) Each penetration of the internal floating roof for the purpose of sampling shall be a sample 
well. The sample well shall have a slit fabric cover that covers at least 90 percent of the opening.  

(viii) Each penetration of the internal floating roof that allows for passage of a column supporting 
the fixed roof shall have a flexible fabric sleeve seal or a gasketed sliding cover. 

(ix) Each penetration of the internal floating roof that allows for passage of a ladder shall have a 
gasketed sliding cover. 

(2) An external floating roof. An external floating roof means a pontoon-type or double-deck type cover 
that rests on the liquid surface in a vessel with no fixed roof. Each external floating roof must meet the following 
specifications: 

(i) Each external floating roof shall be equipped with a closure device between the wall of the 
storage vessel and the roof edge. The closure device is to consist of two seals, one above the 
other. The lower seal is referred to as the primary seal, and the upper seal is referred to as the secondary seal. 

(A) The primary seal shall be either a mechanical shoe seal or a liquid-mounted seal. 
Except as provided in § 60.113b(b)(4), the seal shall completely cover the annular space between the edge of the 
floating roof and tank wall.  

(B) The secondary seal shall completely cover the annular space between the external 
floating roof and the wall of the storage vessel in a continuous fashion except as allowed in § 60.113b(b)(4). 



(ii) Except for automatic bleeder vents and rim space vents, each opening in a noncontact external 
floating roof shall provide a projection below the liquid surface. Except for automatic bleeder vents, rim space 
vents, roof drains, and leg sleeves, each opening in the roof is to be equipped with a gasketed cover, seal, or lid that 
is to be maintained in a closed position at all times (i.e., no visible gap) except when the device is in actual use. 
Automatic bleeder vents are to be closed at all times when the roof is floating except when the roof is being floated 
off or is being landed on the roof leg supports.  Rim vents are to be set to open when the roof is being floated off 
the roof legs supports or at the manufacturer’s recommended setting. Automatic bleeder vents and rim space vents 
are to be gasketed. Each emergency roof drain is to be provided with a slotted membrane fabric cover that covers 
at least 90 percent of the area of the opening. 

(iii) The roof shall be floating on the liquid at all times (i.e., off the roof leg supports) except 
during initial fill until the roof is lifted off leg supports and when the tank is completely emptied and subsequently 
refilled. The process of filling, emptying, or refilling when the roof is resting on the leg supports shall be 
continuous and shall be accomplished as rapidly as possible. 

(3) A closed vent system and control device meeting the following specifications: 
(i) The closed vent system shall be designed to collect all VOC vapors and gases discharged from 

the storage vessel and operated with no detectable emissions as indicated by an instrument reading of less than 500 
ppm above background and visual inspections, as determined in part 60, subpart VV, § 60.485(b). 

(ii) The control device shall be designed and operated to reduce inlet VOC emissions by 95 
percent or greater.  If a flare is used as the control device, it shall meet the specifications described in the general 
control device requirements (§ 60.18) of the General Provisions. 

(4) A system equivalent to those described in paragraphs (a)(1), (a)(2), or (a)(3) of this section as provided 
in § 60.114b of this subpart. 
 
(b) The owner or operator of each storage vessel with a design capacity greater than or equal to 75 m3 which 
contains a VOL that, as stored, has a maximum true vapor pressure greater than or equal to 76.6 kPa shall equip 
each storage vessel with one of the following: 

(1) A closed vent system and control device as specified in § 60.112b(a)(3). 
(2) A system equivalent to that described in paragraph (b)(1) as provided in § 60.114b of this subpart.  

 
(c) Site-specific standard for Merck & Co., Inc.’s Stonewall Plant in Elkton, Virginia. This paragraph applies only 
to the pharmaceutical manufacturing facility, commonly referred to as the Stonewall Plant, located at Route 340 
South, in Elkton, Virginia (‘‘site’’). 

(1) For any storage vessel that otherwise would be subject to the control technology requirements of 
paragraphs (a) or (b) of this section, the site shall have the option of either complying directly with the 
requirements of this subpart, or reducing the site-wide total criteria pollutant emissions cap (total emissions cap) in 
accordance with the procedures set forth in a permit issued pursuant to 40 CFR 52.2454. If the site chooses the 
option of reducing the total emissions cap in accordance with the procedures set forth in such permit, the 
requirements of such permit shall apply in lieu of the otherwise applicable requirements of this subpart for such 
storage vessel. 

(2) For any storage vessel at the site not subject to the requirements of 40 CFR 60.112b (a) or (b), the 
requirements of 40 CFR 60.116b (b) and (c) and the General Provisions (subpart A of this part) shall not apply. 
[52 FR 11429, Apr. 8, 1987, as amended at 62 FR 52641, Oct. 8, 1997] 
 
§ 60.113b Testing and procedures. 
 
The owner or operator of each storage vessel as specified in § 60.112b(a) shall meet the requirements of paragraph 
(a), (b), or (c) of this section. The applicable paragraph for a particular storage vessel depends on the control 
equipment installed to meet the requirements of § 60.112b. 
 
(a) After installing the control equipment required to meet § 60.112b(a)(1) (permanently affixed roof and internal 
floating roof), each owner or operator shall: 

(1) Visually inspect the internal floating roof, the primary seal, and the secondary seal (if one is in service), 
prior to filling the storage vessel with VOL. If there are holes, tears, or other openings in the primary seal, the 



secondary seal, or the seal fabric or defects in the internal floating roof, or both, the owner or operator shall repair 
the items before filling the storage vessel. 

(2) For Vessels equipped with a liquid-mounted or mechanical shoe primary seal, visually inspect the 
internal floating roof and the primary seal or the secondary seal (if one is in service) through manholes and roof 
hatches on the fixed roof at least once every 12 months after initial fill. If the internal floating roof is not resting on 
the surface of the VOL inside the storage vessel, or there is liquid accumulated on the roof, or the seal is detached, 
or there are holes or tears in the seal fabric, the owner or operator shall repair the items or empty and remove the 
storage vessel from service within 45 days. If a failure that is detected during inspections required in this paragraph 
cannot be repaired within 45 days and if the vessel cannot be emptied within 45 days, a 30-day extension may be 
requested from the Administrator in the inspection report required in § 60.115b(a)(3). Such a request for an 
extension must document that alternate storage capacity is unavailable and specify a schedule of actions the 
company will take that will assure that the control equipment will be repaired or the vessel will be emptied as soon 
as possible. 

(3) For vessels equipped with a double-seal system as specified in § 60.112b(a)(1)(ii)(B): 
(i) Visually inspect the vessel as specified in paragraph (a)(4) of this section at least every 5 years; 

or 
(ii) Visually inspect the vessel as specified in paragraph (a)(2) of this section. 

(4) Visually inspect the internal floating roof, the primary seal, the secondary seal (if one is in service), 
gaskets, slotted membranes and sleeve seals (if any) each time the storage vessel is emptied and degassed. If the 
internal floating roof has defects, the primary seal has holes, tears, or other openings in the seal or the seal fabric, 
or the secondary seal has holes, tears, or other openings in the seal or the seal fabric, or the gaskets no longer close 
off the liquid surfaces from the atmosphere, or the slotted membrane has more than 10 percent open area, the 
owner or operator shall repair the items as necessary so that none of the conditions specified in this paragraph exist 
before refilling the storage vessel with VOL. In no event shall inspections conducted in accordance with this 
provision occur at intervals greater than 10 years in the case of vessels conducting the annual visual inspection as 
specified in paragraphs (a)(2) and (a)(3)(ii) of this section and at intervals no greater than 5 years in the case of 
vessels specified in paragraph (a)(3)(i) of this section. 

(5) Notify the Administrator in writing at least 30 days prior to the filling or refilling of each storage vessel 
for which an inspection is required by paragraphs (a)(1) and (a)(4) of this section to afford the Administrator the 
opportunity to have an observer present. If the inspection required by paragraph (a)(4) of this section is not planned 
and the owner or operator could not have known about the inspection 30 days in advance or refilling the tank, the 
owner or operator shall notify the Administrator at least 7 days prior to the refilling of the storage vessel. 
Notification shall be made by telephone immediately followed by written documentation demonstrating why the 
inspection was unplanned. Alternatively, this notification including the written documentation may be made in 
writing and sent by express mail so that it is received by the Administrator at least 7 days prior to the refilling. 
 
(b) After installing the control equipment required to meet § 60.112b(a)(2) (external floating roof), the owner or 
operator shall: 

(1) Determine the gap areas and maximum gap widths, between the primary seal and the wall of the 
storage vessel and between the secondary seal and the wall of the storage vessel according to the following 
frequency. 

(i) Measurements of gaps between the tank wall and the primary seal (seal gaps) shall be 
performed during the hydrostatic testing of the vessel or within 60 days of the initial fill with VOL and at least 
once every 5 years thereafter. 

(ii) Measurements of gaps between the tank wall and the secondary seal shall be performed within 
60 days of the initial fill with VOL and at least once per year thereafter. 

(iii) If any source ceases to store VOL for a period of 1 year or more, subsequent introduction of 
VOL into the vessel shall be considered an initial fill for the purposes of paragraphs (b)(1)(i) and (b)(1)(ii) of this 
section. 

(2) Determine gap widths and areas in the primary and secondary seals individually by the following 
procedures: 

(i) Measure seal gaps, if any, at one or more floating roof levels when the roof is floating off the 
roof leg supports. 



(ii) Measure seal gaps around the entire circumference of the tank in each place where a 0.32-cm 
diameter uniform probe passes freely (without forcing or binding against seal) between the seal and the wall of the 
storage vessel and measure the circumferential distance of each such location. 

(iii) The total surface area of each gap described in paragraph (b)(2)(ii) of this section shall be 
determined by using probes of various widths to measure accurately the actual distance from the tank wall to the 
seal and multiplying each such width by its respective circumferential distance. 

(3) Add the gap surface area of each gap location for the primary seal and  the secondary seal individually 
and divide the sum for each seal by the nominal diameter of the tank and compare each ratio to the respective 
standards in paragraph (b)(4) of this section. 

(4) Make necessary repairs or empty the storage vessel within 45 days of identification in any inspection 
for seals not meeting the requirements listed in (b)(4) (i) and (ii) of this section: 

(i) The accumulated area of gaps between the tank wall and the mechanical shoe or liquid-mounted 
primary seal shall not exceed 212 Cm2 per meter of tank diameter, and the width of any portion of any gap shall 
not exceed 3.81 cm. 

(A) One end of the mechanical shoe is to extend into the stored liquid, and the other end is 
to extend a minimum vertical distance of 61 cm above the stored liquid surface. 

(B) There are to be no holes, tears, or other openings in the shoe, seal fabric, or seal 
envelope. 

(ii) The secondary seal is to meet the following requirements: 
(A) The secondary seal is to be installed above the primary seal so that it completely 

covers the space between the roof edge and the tank wall except as provided in paragraph (b)(2)(iii) of this section. 
(B) The accumulated area of gaps between the tank wall and the secondary seal shall not 

exceed 21.2 cm 2 per meter of tank diameter, and the width of any portion of any gap shall not exceed 1.27 cm. 
(C) There are to be no holes, tears, or other openings in the seal or seal fabric. 

(iii) If a failure that is detected during inspections required in paragraph (b)(1) of §   60.113b(b) 
cannot be repaired within 45 days and if the vessel cannot be emptied within 45 days, a 30-day extension may be 
requested from the Administrator in the inspection report required in § 60.115b(b)(4). Such extension request must 
include a demonstration of unavailability of alternate storage capacity and a specification of a schedule that will 
assure that the control equipment will be repaired or the vessel will be emptied as soon as possible. 

(5) Notify the Administrator 30 days in advance of any gap measurements required by paragraph (b)(1) of 
this section to afford the Administrator the opportunity to have an observer present. 

(6) Visually inspect the external floating roof, the primary seal, secondary seal, and fittings each time the 
vessel is emptied and degassed. 

(i) If the external floating roof has defects, the primary seal has holes, tears, or other openings in 
the seal or the seal fabric, or the secondary seal has holes, tears, or other openings in the seal or the seal fabric, the 
owner or operator shall repair the items as necessary so that none of the conditions specified in this paragraph exist 
before filling or refilling the storage vessel with VOL. 

(ii) For all the inspections required by paragraph (b)(6) of this section, the owner or operator shall 
notify the Administrator in writing at least 30 days prior to the filling or refilling of each storage vessel to afford 
the Administrator the opportunity to inspect the storage vessel prior to refilling. If the inspection required by 
paragraph (b)(6) of this section is not planned and the owner or operator could not have known about the 
inspection 30 days in advance of refilling the tank, the owner or operator shall notify the Administrator at least 7 
days prior to the refilling of the storage vessel. Notification shall be made by telephone immediately followed by 
written documentation demonstrating why the inspection was unplanned. Alternatively, this notification including 
the written documentation may be made in writing and sent by express mail so that it is received by the 
Administrator at least 7 days prior to the refilling. 
 
(c) The owner or operator of each source that is equipped with a closed vent system and control device as required 
in § 60.112b (a)(3) or (b)(2) (other than a flare) is exempt from § 60.8 of the General Provisions and shall meet the 
following requirements. 

(1) Submit for approval by the Administrator as an attachment to the notification required by § 60.7(a)(1) 
or, if the facility is exempt from § 60.7(a)(1), as an attachment to the notification required by § 60.7(a)(2), an 
operating plan containing the information listed below.  



(i) Documentation demonstrating that the control device will achieve the required control 
efficiency during maximum loading conditions. This documentation is to include a description of the gas stream 
which enters the control device, including flow and VOC content under varying liquid level conditions (dynamic 
and static) and manufacturer’s design specifications for the control device. If the control device or the closed vent 
capture system receives vapors, gases, or liquids other than fuels from sources that are not designated sources 
under this subpart, the efficiency demonstration is to include consideration of all vapors, gases, and liquids 
received by the closed vent capture system and control device. If an enclosed combustion device with a minimum 
residence time of 0.75 seconds and a minimum temperature of 816 °C is used to meet the 95 percent requirement, 
documentation that those conditions will exist is sufficient to meet the requirements of this paragraph. 

(ii) A description of the parameter or parameters to be monitored to ensure that the control device 
will be operated in conformance with its design and an explanation of the criteria used for selection of that 
parameter (or parameters). 

(2) Operate the closed vent system and control device and monitor the parameters of the closed vent 
system and control device in accordance with the operating plan submitted to the Administrator in accordance with 
paragraph (c)(1) of this section, unless the plan was modified by the Administrator during the review process. In 
this case, the modified plan applies. 
 
(d) The owner or operator of each source that is equipped with a closed vent system and a flare to meet the 
requirements in § 60.112b (a)(3) or (b)(2) shall meet the requirements as specified in the general control device 
requirements, § 60.18 (e) and (f). 
[52 FR 11429, Apr. 8, 1987, as amended at 54 FR 32973, Aug. 11, 1989] 
 
§ 60.114b Alternative means of emission limitation. 
 
(a) If, in the Administrator’s judgment, an alternative means of emission limitation will achieve a reduction in 
emissions at least equivalent to the reduction in emissions achieved by any requirement in § 60.112b, the 
Administrator will publish in the FEDERAL REGISTER a notice permitting the use of the alternative means for 
purposes of compliance with that requirement. 
 
(b) Any notice under paragraph (a) of this section will be published only after notice and an opportunity for a 
hearing. 
 
(c) Any person seeking permission under this section shall submit to the Administrator a written application 
including: 

(1) An actual emissions test that uses a full-sized or scale-model storage vessel that accurately collects and 
measures all VOC emissions from a given control device and that accurately simulates wind and accounts for other 
emission variables such as temperature  and barometric pressure. 

(2) An engineering evaluation that the Administrator determines is an accurate method of determining 
equivalence. 
 
(d) The Administrator may condition the permission on requirements that may be necessary to ensure operation 
and maintenance to achieve the same emissions reduction as specified in § 60.112b. 
 
§ 60.115b Reporting and recordkeeping requirements. 
 
The owner or operator of each storage vessel as specified in § 60.112b(a) shall keep records and furnish reports as 
required by paragraphs (a), (b), or (c) of this section depending upon the control equipment installed to meet the 
requirements of § 60.112b. The owner or operator shall keep copies of all reports and records required by this 
section, except for the record required by (c)(1), for at least 2 years. The record required by (c)(1) will be kept for 
the life of the control equipment. 
 
(a) After installing control equipment in accordance with § 60.112b(a)(1) (fixed roof and internal floating roof), the 
owner or operator shall meet the following requirements. 



(1) Furnish the Administrator with a report that describes the control equipment and certifies that the 
control equipment meets the specifications of § 60.112b(a)(1) and § 60.113b(a)(1). This report shall be an 
attachment to the notification required by § 60.7(a)(3). 

(2) Keep a record of each inspection performed as required by § 60.113b (a)(1), (a)(2), (a)(3), and (a)(4). 
Each record shall identify the storage vessel on which the inspection was performed and shall contain the date the 
vessel was inspected and the observed condition of each component of the control equipment (seals, internal 
floating roof, and fittings). 

(3) If any of the conditions described in § 60.113b(a)(2) are detected during the annual visual inspection 
required by § 60.113b(a)(2), a report shall be furnished to the Administrator within 30 days of the inspection. Each 
report shall identify the storage vessel, the nature of the defects, and the date the storage vessel was emptied or the 
nature of and date the repair was made. 

(4) After each inspection required by § 60.113b(a)(3) that finds holes or tears in the seal or seal fabric, or 
defects in the internal floating roof, or other control equipment defects listed in § 60.113b(a)(3)(ii), a report shall 
be furnished to the Administrator within 30 days of the inspection. The report shall identify the storage vessel and 
the reason it did not meet the specifications of § 61.112b(a)(1) or § 60.113b(a)(3) and list each repair made. 
 
(b) After installing control equipment in accordance with § 61.112b(a)(2) (external floating roof), the owner or 
operator shall meet the following requirements. 

(1) Furnish the Administrator with a report that describes the control equipment and certifies that the 
control equipment meets the specifications of § 60.112b(a)(2) and § 60.113b(b)(2), (b)(3), and (b)(4). This report 
shall be an attachment to the notification required by § 60.7(a)(3). 

(2) Within 60 days of performing the seal gap measurements required by § 60.113b(b)(1), furnish the 
Administrator with a report that contains: 

(i) The date of measurement. 
(ii) The raw data obtained in the measurement. 
(iii) The calculations described in § 60.113b (b)(2) and (b)(3). 

(3) Keep a record of each gap measurement performed as required by § 60.113b(b). Each record shall 
identify the storage vessel in which the measurement was performed and shall contain: 

(i) The date of measurement. 
(ii) The raw data obtained in the measurement. 
(iii) The calculations described in § 60.113b (b)(2) and (b)(3). 

(4) After each seal gap measurement that detects gaps exceeding the limitations specified by § 
60.113b(b)(4), submit a report to the Administrator within 30 days of the inspection. The report will identify the 
vessel and contain the information specified in paragraph (b)(2) of this section and the date the vessel was emptied 
or the repairs made and date of repair. 
 
(c) After installing control equipment in accordance with § 60.112b (a)(3) or (b)(1) (closed vent system and control 
device other than a flare), the owner or operator shall keep the following records. 

(1) A copy of the operating plan. 
(2) A record of the measured values of the parameters monitored in accordance with § 60.113b(c)(2). 

 
(d) After installing a closed vent system and flare to comply with § 60.112b, the owner or operator shall meet the 
following requirements. 

(1) A report containing the measurements required by § 60.18(f) (1), (2), (3), (4), (5), and (6) shall be 
furnished to the Administrator as required by § 60.8 of the General Provisions. This report shall be submitted 
within 6 months of the initial start-up date. 

(2) Records shall be kept of all periods of operation during which the flare pilot flame is absent. 
(3) Semiannual reports of all periods recorded under § 60.115b(d)(2) in which the pilot flame was absent 

shall be furnished to the Administrator. 
 
§ 60.116b Monitoring of operations. 
 



(a) The owner or operator shall keep copies of all records required by this section, except for the record required by 
paragraph (b) of this section, for at least 2 years. The record required by paragraph (b) of this section will be kept 
for the life of the source. 
 
(b) The owner or operator of each storage vessel as specified in § 60.110b(a) shall keep readily accessible records 
showing the dimension of the storage vessel and an analysis showing the capacity of the storage vessel.  
 
(c) Except as provided in paragraphs (f) and (g) of this section, the owner or operator of each storage vessel either 
with a design capacity greater than or equal to 151 m 3 storing a liquid with a maximum true vapor pressure greater 
than or equal to 3.5 kPa or with a design capacity greater than or equal to 75 m 3 but less than 151 m 3 storing a 
liquid with a maximum true vapor pressure greater than or equal to 15.0 kPa shall maintain a record of the VOL 
stored, the period of storage, and the maximum true vapor pressure of that VOL during the respective storage 
period. 
 
(d) Except as provided in paragraph (g) of this section, the owner or operator of each storage vessel either with a 
design capacity greater than or equal to 151 m 3 storing a liquid with a maximum true vapor pressure that is 
normally less than 5.2 kPa or with a design capacity greater than or equal to 75 m 3 but less than 151 m 3 storing a 
liquid with a maximum true vapor pressure that is normally less than 27.6 kPa shall notify the Administrator within 
30 days when the maximum true vapor pressure of the liquid exceeds the respective maximum true vapor vapor 
pressure values for each volume range. 
 
(e) Available data on the storage temperature may be used to determine the maximum true vapor pressure as 
determined below. 

(1) For vessels operated above or below ambient temperatures, the maximum true vapor pressure is 
calculated based upon the highest expected calendar-month average of the storage temperature. For vessels 
operated at ambient temperatures, the maximum true vapor pressure is calculated based upon the maximum local 
monthly average ambient temperature as reported by the National Weather Service. 

(2) For crude oil or refined petroleum products the vapor pressure may be obtained by the following:  
(i) Available data on the Reid vapor pressure and the maximum expected storage temperature 

based on the highest expected calendar-month average temperature of the stored product may be used to determine 
the maximum true vapor pressure from nomographs contained in API Bulletin 2517 (incorporated by reference—
see § 60.17), unless the Administrator specifically requests that the liquid be sampled, the actual storage 
temperature determined, and the Reid vapor pressure determined from the sample(s). 

(ii) The true vapor pressure of each type of crude oil with a Reid vapor pressure less than 13.8 kPa 
or with physical properties that preclude determination by the recommended method is to be determined from 
available data and recorded if the estimated maximum true vapor pressure is greater than 3.5 kPa. 

(3) For other liquids, the vapor pressure: 
(i) May be obtained from standard reference texts, or  
(ii) Determined by ASTM Method D2879–83, 96, or 97 (incorporated by reference— see § 60.17); 

or 
(iii) Measured by an appropriate method approved by the Administrator; or 
(iv) Calculated by an appropriate method approved by the Administrator. 

 
(f) The owner or operator of each vessel storing a waste mixture of indeterminate or variable composition shall be 
subject to the following requirements. 

(1) Prior to the initial filling of the vessel, the highest maximum true vapor pressure for the range of 
anticipated liquid compositions to be stored will be determined using the methods described in paragraph (e) of 
this section. 

(2) For vessels in which the vapor pressure of the anticipated liquid composition is above the cutoff for 
monitoring but below the cutoff for controls as defined in §60.112b(a), an initial physical test of the vapor pressure 
is required; and a physical test at least once every 6 months thereafter is required as determined by the following 
methods: 

(i) ASTM Method D2879–83, 96, or 97  (incorporated by reference—see § 60.17); or  



(ii) ASTM Method D323–82 or 94 (incorporated by reference—see §60.17); or 
(iii) As measured by an appropriate method as approved by the Administrator. 

 
(g) The owner or operator of each vessel equipped with a closed vent system and control device meeting the 
specifications of § 60.112b or with emissions reduction equipment as specified in 40 CFR 65.5(b)(4), (b)(5), 
(b)(6), or (c) is exempt from the requirements of paragraphs (c) and (d) of this section. 
 
§ 60.117b Delegation of authority. 
 
(a) In delegating implementation and enforcement authority to a State under section 111(c) of the Act, the 
authorities contained in paragraph (b) of this section shall be retained by the Administrator and not transferred to a 
State. 
 
(b) Authorities which will not be delegated to States: §§ 60.111b(f)(4), 60.114b, 60.116b(e)(3)(iii), 
60.116b(e)(3)(iv), and 60.116b(f)(2)(iii). 
[52 FR 11429, Apr. 8, 1987, as amended at 52 FR 22780, June 16, 1987] 
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Subpart NNN- Standards of Performance for Volatile Organic Compound (VOC) Emissions from 
Synthetic Organic Chemical Manufacturing Industry ) SOCMI Operations 
 
§ 60.660 Applicability and designation of affected facility.  
 
(a) The provisions of this subpart apply to each affected facility designated in paragraph (b) of this section that is 
part of a process unit that produces any of the chemicals listed in §60.667 as a product, co-product, by-product, or 
intermediate, except as provided in paragraph (c).  
 
(b) The affected facility is any of the following for which construction, modification, or reconstruction 
commenced after December 30, 1983:  

(1) Each distillation unit not discharging its vent stream into a recovery system.  
(2) Each combination of a distillation unit and the recovery system into which its vent stream is 

discharged.  
(3) Each combination of two or more distillation units and the common recovery system into which their 

vent streams are discharged.  
 
(c) Exemptions from the provisions of paragraph (a) of this section are as follows:  

(1) Any distillation unit operating as part of a process unit which produces coal tar or beverage alcohols, 
or which uses, contains, and produces no VOC is not an affected facility.  

(2) Any distillation unit that is subject to the provisions of Subpart DDD is not an affected facility.  
(3) Any distillation unit that is designed and operated as a batch operation is not an affected facility.  
(4) Each affected facility that has a total resource effectiveness (TRE) index value greater than 8.0 is 

exempt from all provisions of this subpart except for §§60.662; 60.664 (d), (e), and (f); and 60.665 (h) and (l).  
(5) Each affected facility in a process unit with a total design capacity for all chemicals produced within 

that unit of less than one gigagram per year is exempt from all provisions of this subpart except for the 
recordkeeping and reporting requirements in paragraphs (j), (l)(6), and (n) of §60.665.  

(6) Each affected facility operated with a vent stream flow rate less than 0.008 scm/min is exempt from 
all provisions of this subpart except for the test method and procedure and the recordkeeping and reporting 
requirements in §60.664(g) and paragraphs (i), (l)(5), and (o) of §60.665.  
 
(d) Alternative means of compliance --  (1) Option to comply with part 65. Owners or operators of process vents 
that are subject to this subpart may choose to comply with the provisions of 40 CFR part 65, subpart D, to satisfy 
the requirements of §§60.662 through 60.665 and 60.668. The provisions of 40 CFR part 65 also satisfy the 
criteria of paragraphs (c)(4) and (6) of this section. Other provisions applying to an owner or operator who 
chooses to comply with 40 CFR part 65 are provided in 40 CFR 65.1.  

(2) Part 60, subpart A. Owners or operators who choose to comply with 40 CFR part 65, subpart D, must 
also comply with §§60.1, 60.2, 60.5, 60.6, 60.7(a)(1) and (4), 60.14, 60.15, and 60.16 for those process vents. All 
sections and paragraphs of subpart A of this part that are not mentioned in this paragraph (d)(2) do not apply to 
owners or operators of process vents complying with 40 CFR part 65, subpart D, except that provisions required 
to be met prior to implementing 40 CFR part 65 still apply. Owners and operators who choose to comply with 40 
CFR part 65, subpart D, must comply with 40 CFR part 65, subpart A.  

(3) Compliance date. Owners or operators who choose to comply with 40 CFR part 65, subpart D, at 
initial startup shall comply with paragraphs (d)(1) and (2) of this section for each vent stream on and after the date 
on which the initial performance test is completed, but not later than 60 days after achieving the maximum 
production rate at which the affected facility will be operated, or 180 days after the initial startup, whichever date 
comes first.  

(4) Initial startup notification. Each owner or operator subject to the provisions of this subpart that 
chooses to comply with 40 CFR part 65, subpart D, at initial startup shall notify the Administrator of the specific 
provisions of 40 CFR 65.63(a)(1), (2), or (3), with which the owner or operator has elected to comply. 
Notification shall be submitted with the notifications of initial startup required by 40 CFR 65.5(b).  



[Note: The intent of these standards is to minimize the emissions of VOC through the application of best 
demonstrated technology (BDT). The numerical emission limits in these standards are expressed in terms of total 
organic compounds (TOC), measured as TOC less methane and ethane. This emission limit reflects the 
performance of BDT.] 
 
§ 60.661 Definitions.  
 
As used in this subpart, all terms not defined here shall have the meaning given them in the Act and in subpart A 
of part 60, and the following terms shall have the specific meanings given them.  

Batch distillation operation means a noncontinuous distillation operation in which a discrete quantity or 
batch of liquid feed is charged into a distillation unit and distilled at one time. After the initial charging of the 
liquid feed, no additional liquid is added during the distillation operation.  

Boiler means any enclosed combustion device that extracts useful energy in the form of steam.  
By compound means by individual stream components, not carbon equivalents.  
Continuous recorder means a data recording device recording an instantaneous data value at least once 

every 15 minutes.  
Distillation operation means an operation separating one or more feed stream(s) into two or more exit 

stream(s), each exit stream having component concentrations different from those in the feed stream(s). The 
separation is achieved by the redistribution of the components between the liquid and vapor-phase as they 
approach equilibrium within the distillation unit.  

Distillation unit means a device or vessel in which distillation operations occur, including all associated 
internals (such as trays or packing) and accessories (such as reboiler, condenser, vacuum pump, steam jet, etc.), 
plus any associated recovery system.  

Flame zone means the portion of the combustion chamber in a boiler occupied by the flame envelope.  
Flow indicator means a device which indicates whether gas flow is present in a vent stream.  
Halogenated vent stream means any vent stream determined to have a total concentration (by volume) of 

compounds containing halogens of 20 ppmv (by compound) or greater.  
Incinerator means any enclosed combustion device that is used for destroying organic compounds and 

does not extract energy in the form of steam or process heat.  
Process heater means a device that transfers heat liberated by burning fuel to fluids contained in tubes, 

including all fluids except water that is heated to produce steam.  
Process unit means equipment assembled and connected by pipes or ducts to produce, as intermediates or 

final products, one or more of the chemicals in §  60.667. A process unit can operate independently if supplied 
with sufficient fuel or raw materials and sufficient product storage facilities.  

Product means any compound or chemical listed in §60.667 that is produced for sale as a final product as 
that chemical, or for use in the production of other chemicals or compounds. By-products, co-products, and 
intermediates are considered to be products.  

Recovery device means an individual unit of equipment, such as an absorber, carbon adsorber, or 
condenser, capable of and used for the purpose of recovering chemicals for use, reuse, or sale.  

Recovery system means an individual recovery device or series of such devices applied to the same vent 
stream.  

Total organic compounds (TOC) means those compounds measured according to the procedures in 
§60.664(b)(4). For the purposes of measuring molar composition as required in §60.664(d)(2)(i); hourly 
emissions rate as required in §60.664(d)(5) and §60.664(e); and TOC concentration as required in §60.665(b)(4) 
and §60.665(g)(4), those compounds which the Administrator has determined do not contribute appreciably to the 
formation of ozone are to be excluded. The compounds to be excluded are identified in Environmental Protection 
Agency's statements on ozone abatement policy for State Implementation Plans (SIP) revisions (42 FR 35314; 44 
FR 32042; 45 FR 32424; 45 FR 48942).  

TRE index value means a measure of the supplemental total resource requirement per unit reduction of 
TOC associated with an individual distillation vent stream, based on vent stream flow rate, emission rate of TOC 
net heating value, and corrosion properties (whether or not the vent stream is halogenated), as quantified by the 
equation given under §60.664(e).  



Vent stream means any gas stream discharged directly from a distillation facility to the atmosphere or 
indirectly to the atmosphere after diversion through other process equipment. The vent stream excludes relief 
valve discharges and equipment leaks including, but not limited to, pumps, compressors, and valves.  
 
§60.662 Standards.  

Each owner or operator of any affected facility shall comply with paragraph (a), (b), or (c) of this section 
for each vent stream on and after the date on which the initial performance test required by §60.8 and §60.664 is 
completed, but not later than 60 days after achieving the maximum production rate at which the affected facility 
will be operated, or 180 days after the initial start-up, whichever date comes first. Each owner or operator shall 
either:  
 
(a) Reduce emissions of TOC (less methane and ethane) by 98 weight-percent, or to a TOC (less methane and 
ethane) concentration of 20 ppmv, on a dry basis corrected to 3 percent oxygen, whichever is less stringent. If a 
boiler or process heater is used to comply with this paragraph, then the vent stream shall be introduced into the 
flame zone of the boiler or process heater; or  
 
(b) Combust the emissions in a flare that meets the requirements of §60.18; or  
 
(c) Maintain a TRE index value greater than 1.0 without use of VOC emission control devices.  
 
§60.663 Monitoring of emissions and operations.  
 
(a) The owner or operator of an affected facility that uses an incinerator to seek to comply with the TOC emission 
limit specified under §60.662(a) shall install, calibrate, maintain, and operate according to manufacturer's 
specifications the following equipment:  

(1) A temperature monitoring device equipped with a continuous recorder and having an accuracy of ±1 
percent of the temperature being monitored expressed in degrees Celsius or ±0.5 °C, whichever is greater.  

(i) Where an incinerator other than a catalytic incinerator is used, a temperature monitoring 
device shall be installed in the firebox.  

(ii) Where a catalytic incinerator is used, temperature monitoring devices shall be installed in the 
gas stream immediately before and after the catalyst bed.  

(2) A flow indicator that provides a record of vent stream flow to the incinerator at least once every hour 
for each affected facility. The flow indicator shall be installed in the vent stream from each affected facility at a 
point closest to the inlet of each incinerator and before being joined with any other vent stream.  
 
(b) The owner or operator of an affected facility that uses a flare to seek to comply with §60.662(b) shall install, 
calibrate, maintain and operate according to manufacturer's specifications the following equipment:  

(1) A heat sensing device, such as a ultra-violet beam sensor or thermocouple, at the pilot light to indicate 
the continuous presence of a flame.  

(2) A flow indicator that provides a record of vent stream flow to the flare at least once every hour for 
each affected facility. The flow indicator shall be installed in the vent stream from each affected facility at a point 
closest to the flare and before being joined with any other vent stream.  
 
(c) The owner or operator of an affected facility that uses a boiler or process heater to seek to comply with 
§60.662(a) shall install, calibrate, maintain and operate according to the manufacturer's specifications the 
following equipment:  

(1) A flow indicator that provides a record of vent stream flow to the boiler or process heater at least once 
every hour for each affected facility. The flow indicator shall be installed in the vent stream from each distillation 
unit within an affected facility at a point closest to the inlet of each boiler or process heater and before being 
joined with any other vent stream.  

(2) A temperature monitoring device in the firebox equipped with a continuous recorder and having an 
accuracy of ±1 percent of the temperature being measured expressed in degrees Celsius or ±0.5 °C, whichever is 
greater, for boilers or process heaters of less than 44 MW (150 million Btu/hr) heat input design capacity.  



 
(d) Monitor and record the periods of operation of the boiler or process heater if the design heat input capacity of 
the boiler or process heater is 44 MW (150 million Btu/hr) or greater. The records must be readily available for 
inspection.  
 
(e) The owner or operator of an affected facility that seeks to comply with the TRE index value limit specified 
under §60.662(c) shall install, calibrate, maintain, and operate according to manufacturer's specifications the 
following equipment, unless alternative monitoring procedures or requirements are approved for that facility by 
the Administrator:  

(1) Where an absorber is the final recovery device in the recovery system:  
(i) A scrubbing liquid temperature monitoring device having an accuracy of ±1 percent of the 

temperature being monitored expressed in degrees Celsius or ±0.5 °C, whichever is greater, and a specific gravity 
monitoring device having an accuracy of ±0.02 specific gravity units, each equipped with a continuous recorder, 
or  

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infrared, photoionization, or thermal 
conductivity, each equipped with a continuous recorder.  

(2) Where a condenser is the final recovery device in the recovery system:  
(i) A condenser exit (product side) temperature monitoring device equipped with a continuous 

recorder and having an accuracy of ±1 percent of the temperature being monitored expressed in degrees Celsius or 
±0.5 °C, whichever is greater, or  

(ii) An organic monitoring device used to monitor organic compounds exiting the recovery device 
based on a detection principle such as infra-red, photoionization, or thermal conductivity, each equipped with a 
continuous recorder.  

(3) Where a carbon adsorber is the final recovery device unit in the recovery system:  
(i) An integrating steam flow monitoring device having an accuracy of ±10 percent, and a carbon 

bed temperature monitoring device having an accuracy of ±1 percent of the temperature being monitored 
expressed in degrees Celsius or ±0.5 °C, whichever is greater, both equipped with a continuous recorder, or  

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder.  
 
(f) An owner or operator of an affected facility seeking to demonstrate compliance with the standards specified 
under §60.662 with control devices other than incinerator, boiler, process heater, or flare; or recovery device other 
than an absorber, condenser, or carbon adsorber shall provide to the Administrator information describing the 
operation of the control device or recovery device and the process parameter(s) which would indicate proper 
operation and maintenance of the device. The Administrator may request further information and will specify 
appropriate monitoring procedures or requirements.  
 
§60.664 Test methods and procedures.  
 
(a) For the purpose of demonstrating compliance with §60.662, all affected facilities shall be run at full operating 
conditions and flow rates during any performance test.  
 
(b) The following methods in appendix A to this part, except as provided under §60.8(b), shall be used as 
reference methods to determine compliance with the emission limit or percent reduction efficiency specified 
under §60.662(a).  

(1) Method 1 or 1A, as appropriate, for selection of the sampling sites. The control device inlet sampling 
site for determination of vent stream molar composition or TOC (less methane and ethane) reduction efficiency 
shall be prior to the inlet of the control device and after the recovery system.  

(2) Method 2, 2A, 2C, or 2D, as appropriate, for determination of the gas volumetric flow rates.  
(3) The emission rate correction factor, integrated sampling and analysis procedure of Method 3 shall be 

used to determine the oxygen concentration (%O2d) for the purposes of determining compliance with the 20 



ppmv limit. The sampling site shall be the same as that of the TOC samples, and the samples shall be taken during 
the same time that the TOC samples are taken. The TOC concentration corrected to 3 percent 02 (Cc) shall be 
computed using the following equation:  
 

 
 
 
 

where:  
Cc=Concentration of TOC corrected to 3 percent O2, dry basis, ppm by volume.  
CTOC=Concentration of TOC (minus methane and ethane), dry basis, ppm by volume.  
%O2d=Concentration of O2, dry basis, percent by volume.  
(4) Method 18 to determine the concentration of TOC in the control device outlet and the concentration of TOC in 
the inlet when the reduction efficiency of the control device is to be determined.  

(i) The sampling time for each run shall be 1 hour in which either an integrated sample or four 
grab samples shall be taken. If grab sampling is used then the samples shall be taken at 15-minute intervals.  

(ii) The emission reduction (R) of TOC (minus methane and ethane) shall be determined using 
the following equation:  

 

 
  
 
 

where:  
R=Emission reduction, percent by weight.  
Ei=Mass rate of TOC entering the control device, kg/hr (lb/hr).  
Eo=Mass rate of TOC discharged to the atmosphere, kg/hr (lb/hr).  

(iii) The mass rates of TOC (Ei, Eo) shall be computed using the following equations:  
 
 

 
  
 
 

where:  
Cij, Coj=Concentration of sample component "j" of the gas stream at the inlet and outlet of the control device, 
respectively, dry basis, ppm by volume.  
Mij, Moj=Molecular weight of sample component "j" of the gas stream at the inlet and outlet of the control 
device, respectively, g/g-mole (lb/lb-mole).  
Qi, Qo=Flow rate of gas stream at the inlet and outlet of the control device, respectively, dscm/min (dscf/min).  
K2 = 2.494 × 10−6 (1/ppm)(g-mole/scm) (kg/g) (min/hr) (metric units), where standard temperature for (g-
mole/scm) is 20 °C.  
    = 1.557 × 10−7 (1/ppm) (lb-mole/scf) (min/hr) (English units), where standard temperature for (lb-mole/scf) is 
68 °F.  



(iv) The TOC concentration (CTOC) is the sum of the individual components and shall be computed for 
each run using the following equation:  
 

 
  
 
 

where:  
CTOC=Concentration of TOC (minus methane and ethane), dry basis, ppm by volume.  
Cj=Concentration of sample components "j", dry basis, ppm by volume.  
n=Number of components in the sample.  
 
(c) When a boiler or process heater with a design heat input capacity of 44 MW (150 million Btu/hour) or greater 
is used to seek to comply with §60.662(a), the requirement for an initial performance test is waived, in accordance 
with §60.8(b). However, the Administrator reserves the option to require testing at such other times as may be 
required, as provided for in section 114 of the Act.  
 
d) When a flare is used to seek to comply with §60.662(b), the flare shall comply with the requirements of §60.18.  
 
(e) The following test methods in appendix A to this part, except as provided under §60.8(b), shall be used for 
determining the net heating value of the gas combusted to determine compliance under §60.662(b) and for 
determining the process vent stream TRE index value to determine compliance under §60.662(c).  

(1) (i) Method 1 or 1A, as appropriate, for selection of the sampling site. The sampling site for the 
vent stream flow rate and molar composition determination prescribed in §60.664(e)(2) and (3) shall be, except 
for the situations outlined in paragraph (e)(1)(ii) of this section, prior to the inlet of any control device, prior to 
any post-distillation dilution of the stream with air, and prior to any post-distillation introduction of halogenated 
compounds into the process vent stream. No transverse site selection method is needed for vents smaller than 10 
centimeters (4 inches) in diameter.  

(ii) If any gas stream other than the distillation vent stream from the affected facility is normally 
conducted through the final recovery device.  

(A) The sampling site for vent stream flow rate and molar composition shall be prior to 
the final recovery device and prior to the point at which the nondistillation stream is introduced.  

(B) The efficiency of the final recovery device is determined by measuring the TOC 
concentration using Method 18 at the inlet to the final recovery device after the introduction of any nondistillation 
vent stream and at the outlet of the final recovery device.  

(C) This efficiency is applied to the TOC concentration measured prior to the final 
recovery device and prior to the introduction of the nondistillation stream to determine the concentration of TOC 
in the distillation vent stream from the final recovery device. This concentration of TOC is then used to perform 
the calculations outlined in §60.664(e)(4) and (5).  

(2) The molar composition of the process vent stream shall be determined as follows:  
(i) Method 18 to measure the concentration of TOC including those containing halogens.  
(ii) ASTM D1946-77 or 90 (Reapproved 1994) (incorporation by reference as specified in §60.17 

of this part) to measure the concentration of carbon monoxide and hydrogen.  
(iii) Method 4 to measure the content of water vapor.  

(3) The volumetric flow rate shall be determined using Method 2, 2A, 2C, or 2D, as appropriate.  
(4) The net heating value of the vent stream shall be calculated using the following equation:  



 

 
  
 
 

where:  
HT = Net heating value of the sample, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is based 
on combustion at 25 °C and 760 mm Hg (77 °F and 30 in. Hg), but the standard temperature for determining the 
volume corresponding to one mole is 20 °C (68 °F).  
K1 = 1.74 × 10−7 (1/ppm) (g-mole/scm) (MJ/kcal) (metric units), where standard temperature for (g-mole/scm) is 
20 °C.  
    = 1.03 × 10−11 (1/ppm) (lb-mole/scf) (Btu/kcal) (English units) where standard temperature for (lb/mole/scf) is 
68 °F.  
Cj = Concentration on a wet basis of compound j in ppm, as measured for organics by Method 18 and measured 
for hydrogen and carbon monoxide by ASTM D1946-77 or 90 (Reapproved 1994) (incorporation by reference as 
specified in §  60.17 of this part) as indicated in §60.664(e)(2).  
Hj = Net heat of combustion of compound j, kcal/(g-mole) [kcal/(lb-mole)], based on combustion at 25 °C and 
760 mm Hg (77 °F and 30 in. Hg).  
The heats of combustion of vent stream components would be required to be determined using ASTM D2382-76 
(incorporation by reference as specified in §60.17 of this part) if published values are not available or cannot be 
calculated.  

(5) The emission rate of TOC in the vent stream shall be calculated using the following equation:  
 

 
  
 
 

where:  
ETOC = Measured emission rate of TOC, kg/hr (lb/hr).  
K2 = 2.494 x 10−6 (1/ppm) (g-mole/scm) (kg/g) (min/hr) (metric units), where standard temperature for (g-
mole/scm) is 20 °C.  
= 1.557 × 10−7 (1/ppm) (lb-mole/scf) (min/hr) (English units), where standard temperature for (lb-mole/scf) is 68 
°F.  
Cj = Concentration on a wet basis of compound j in ppm, as measured by Method 18 as indicated in 
§60.664(e)(2).  
Mj = Molecular weight of sample j, g/g-mole (lb/lb-mole).  
Qs = Vent stream flow rate, scm/min (scf/min), at a temperature of 20 °C (68 °F).  

(6) The total process vent stream concentration (by volume) of compounds containing halogens (ppmv, 
by compound) shall be summed from the individual concentrations of compounds containing halogens which 
were measured by Method 18.  
 
(f) For purposes of complying with §  60.662(c) the owner or operator of a facility affected by this subpart shall 
calculate the TRE index value of the vent stream using the equation for incineration in paragraph (e)(1) of this 
section for halogenated vent streams. The owner or operator of an affected facility with a nonhalogenated vent 
stream shall determine the TRE index value by calculating values using both the incinerator equation in (e)(1) and 
the flare equation in (e)(2) of this section and selecting the lower of the two values.  

(1) The equation for calculating the TRE index value of a vent stream controlled by an incinerator is as 
follows:  

 



 
  
 
 

(i) Where for a vent stream flow rate that is greater than or equal to 14.2 scm/min (501 scf/min) at 
a standard temperature of 20 °C (68 °F):  

TRE = TRE index value.  
Qs = Vent stream flow rate, scm/min (scf/min), at a temperature of 20 °C (68 °F).  
HT = Vent stream net heating value, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is based 
on combustion at 25 °C and 760 mm Hg (68 °F and 30 in. Hg), but the standard temperature for determining the 
volume corresponding to one mole is 20 °C (68 °F) as in the definition of Qs.  
Ys = Qs for all vent stream categories listed in Table 1 except for Category E vent streams where Ys = QsHT/3.6.  
ETOC = Hourly emissions of TOC, kg/hr (lb/hr).  
a, b, c, d, e, and f are coefficients.  
The set of coefficients that apply to a vent stream can be obtained from Table 1.  
 
 

 
  



 



  
 

 
 
  
 
 

 
  
 
 

(ii) Where for a vent stream flow rate that is less than 14.2 scm/min (501 scf/min) at a standard 
temperature of 20 °C (68 °F):  

TRE = TRE index value.  
Qs = 14.2 scm/min (501 scf/min).  
HT = (FLOW) (HVAL)/Qs.  
Where the following inputs are used:  
FLOW = Vent stream flow rate, scm/min (scf/min), at a temperature of 20 °C (68 °F).  



HVAL = Vent stream net heating value, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is 
based on combustion at 25 °C and 760 mm Hg (68 °F and 30 in. Hg), but the standard temperature for 
determining the volume corresponding to one mole is 20 °C (68 °F) as in the definition of Qs.  
Ys = Qs for all vent stream categories listed in Table 1 except for Category E vent streams where Ys = QsHT/3.6.  
ETOC = Hourly emissions of TOC, kg/hr (lb/hr).  
a, b, c, d, e, and f are coefficients  
The set of coefficients that apply to a vent stream can be obtained from Table 1.  

(2) The equation for calculating the TRE index value of a vent stream controlled by a flare is as follows:  
 
 

 
  
 
 

where:  
TRE = TRE index value.  
ETOC = Hourly emissions of TOC, kg/hr (lb/hr).  
Qs = Vent stream flow rate, scm/min (scf/min), at a standard temperature of 20 °C (68 °F).  
HT = Vent stream net heating value, MJ/scm (Btu/scf), where the net enthalpy per mole of vent stream is based 
on combustion at 25 °C and 760 mm Hg (68 °F and 30 in. Hg), but the standard temperature for determining the 
volume corresponding to one mole is 20 °C (68 °F) as in the definition of Qs.  
a, b, c, d, and e are coefficients.  
The set of coefficients that apply to a vent stream shall be obtained from Table 2.  
 
               Table 2.--Distillation NSPS TRE Coefficients for Vent Streams Controlled By a Flare 
---------------------------------------------------------------------------------------------------------------- 
                                           a               b               c               d                e 
---------------------------------------------------------------------------------------------------------------- 
H<INF>T</INF>  11.2 MJ/scm.............. 2.25           0.288          -0.193         -0.0051            2.08 
(H<INF>T</INF>  301 Btu/scf)..... (0.140)        (0.0367)     (-0.000448)       (-0.0051)          (4.59) 
H<INF>T</INF> <gr-thn-eq> 11.2 MJ/scm......           0.309          0.0619         -0.0043         -0.0034            2.08 
(H<INF>T</INF> <gr-thn-eq> 301 Btu/scf)....        (0.0193)       (0.00788)    (-0.0000010)       (-0.0034)          
(4.59) 
---------------------------------------------------------------------------------------------------------------- 
 
 
(g) Each owner or operator of an affected facility seeking to comply with §60.660(c)(4) or §60.662(c) shall 
recalculate the TRE index value for that affected facility whenever process changes are made. Examples of 
process changes include changes in production capacity, feedstock type, or catalyst type, or whenever there is 
replacement, removal, or addition of recovery equipment. The TRE index value shall be recalculated based on test 
data, or on best engineering estimates of the effects of the change to the recovery system.  

(1) Where the recalculated TRE index value is less than or equal to 1.0, the owner or operator shall notify 
the Administrator within 1 week of the recalculation and shall conduct a performance test according to the 
methods and procedures required by §60.664 in order to determine compliance with §60.662(a). Performance 
tests must be conducted as soon as possible after the process change but no later than 180 days from the time of 
the process change.  

(2) Where the initial TRE index value is greater than 8.0 and the recalculated TRE index value is less than 
or equal to 8.0 but greater than 1.0, the owner or operator shall conduct a performance test in accordance with 
§§60.8 and 60.664 and shall comply with §§60.663, 60.664 and 60.665. Performance tests must be conducted as 
soon as possible after the process change but no later than 180 days from the time of the process change.  
 



(h) Any owner or operator subject to the provisions of this subpart seeking to demonstrate compliance with 
§  60.660(c)(6) shall use Method 2, 2A, 2C, or 2D as appropriate, for determination of volumetric flow rate.  
 
§  60.665  Reporting and recordkeeping requirements.  
 
(a) Each owner or operator subject to §  60.662 shall notify the Administrator of the specific provisions of 
§  60.662 (§  60.662 (a), (b), or (c)) with which the owner or operator has elected to comply. Notification shall be 
submitted with the notification of initial start-up required by §  60.7(a)(3). If an owner or operator elects at a later 
date to use an alternative provision of §  60.662 with which he or she will comply, then the Administrator shall be 
notified by the owner or operator 90 days before implementing a change and, upon implementing the change, a 
performance test shall be performed as specified by §  60.664 within 180 days.  
 
(b) Each owner or operator subject to the provisions of this subpart shall keep an up-to-date, readily accessible 
record of the following data measured during each performance test, and also include the following data in the 
report of the initial performance test required under §  60.8. Where a boiler or process heater with a design heat 
input capacity of 44 MW (150 million Btu/hour) or greater is used to comply with §  60.662(a), a report 
containing performance test data need not be submitted, but a report containing the information in 
§  60.665(b)(2)(i) is required. The same data specified in this section shall be submitted in the reports of all 
subsequently required performance tests where either the emission control efficiency of a control device, outlet 
concentration of TOC, or the TRE index value of a vent stream from a recovery system is determined.  

(1) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §  60.662(a) through use of either a thermal or catalytic incinerator:  

(i) The average firebox temperature of the incinerator (or the average temperature upstream and 
downstream of the catalyst bed for a catalytic incinerator), measured at least every 15 minutes and averaged over 
the same time period of the performance testing, and  

(ii) The percent reduction of TOC determined as specified in §  60.664(b) achieved by the 
incinerator, or the concentration of TOC (ppmv, by compound) determined as specified in §  60.664(b) at the 
outlet of the control device on a dry basis corrected to 3 percent oxygen.  

(2) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §  60.662(a) through use of a boiler or process heater:  

(i) A description of the location at which the vent stream is introduced into the boiler or process 
heater, and  

(ii) The average combustion temperature of the boiler or process heater with a design heat input 
capacity of less than 44 MW (150 million Btu/hr) measured at least every 15 minutes and averaged over the same 
time period of the performance testing.  

(3) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §  60.662(b) through use of a smokeless flare, flare design (i.e., steam-assisted, air-assisted or nonassisted), 
all visible emission readings, heat content determinations, flow rate measurements, and exit velocity 
determinations made during the performance test, continuous records of the flare pilot flame monitoring, and 
records of all periods of operations during which the pilot flame is absent.  

(4) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §  60.662(c):  

(i) Where an absorber is the final recovery device in the recovery system, the exit specific gravity 
(or alternative parameter which is a measure of the degree of absorbing liquid saturation, if approved by the 
Administrator), and average exit temperature, of the absorbing liquid measured at least every 15 minutes and 
averaged over the same time period of the performance testing (both measured while the vent stream is normally 
routed and constituted), or  

(ii) Where a condenser is the final recovery device in the recovery system, the average exit 
(product side) temperature measured at least every 15 minutes and averaged over the same time period of the 
performance testing while the vent stream is routed and constituted normally, or  

(iii) Where a carbon adsorber is the final recovery device in the recovery system, the total steam 
mass flow measured at least every 15 minutes and averaged over the same time period of the performance test 
(full carbon bed cycle), temperature of the carbon bed after regeneration (and within 15 minutes of completion of 



any cooling cycle(s)), and duration of the carbon bed steaming cycle (all measured while the vent stream is routed 
and constituted normally), or  

(iv) As an alternative to §  60.665(b)(4) ((i), (ii) or (iii), the concentration level or reading 
indicated by the organics monitoring device at the outlet of the absorber, condenser, or carbon adsorber, measured 
at least every 15 minutes and averaged over the same time period of the performance testing while the vent stream 
is normally routed and constituted.  

(v) All measurements and calculations performed to determine the TRE index value of the vent 
stream.  
 
(c) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the equipment operating parameters specified to be monitored under §  60.663 (a) and (c) as 
well as up-to-date, readily accessible records of periods of operation during which the parameter boundaries 
established during the most recent performance test are exceeded. The Administrator may at any time require a 
report of these data. Where a combustion device is used to comply with §  60.662(a), periods of operation during 
which the parameter boundaries established during the most recent performance tests are exceeded are defined as 
follows:  

(1) For thermal incinerators, all 3-hour periods of operation during which the average combustion 
temperature was more than 28 ° C (50 ° F) below the average combustion temperature during the most recent 
performance test at which compliance with §  60.662(a) was determined.  

(2) For catalytic incinerators, all 3-hour periods of operation during which the average temperature of the 
vent stream immediately before the catalyst bed is more than 28 ° C (50 ° F) below the average temperature of the 
vent stream during the most recent performance test at which compliance with §  60.662(a) was determined. The 
owner or operator also shall record all 3-hour periods of operation during which the average temperature 
difference across the catalyst bed is less than 80 percent of the average temperature difference of the device 
during the most recent performance test at which compliance with §  60.662(a) was determined.  

(3) All 3-hour periods of operation during which the average combustion temperature was more than 28 ° 
C (50 ° F) below the average combustion temperature during the most recent performance test at which 
compliance with §  60.662(a) was determined for boilers or process heaters with a design heat input capacity of 
less than 44 MW (150 million Btu/hr).  

(4) For boilers or process heaters, whenever there is a change in the location at which the vent stream is 
introduced into the flame zone as required under §  60.662(a).  
 
(d) Each owner or operator subject to the provisions of this subpart shall keep up to date, readily accessible 
continuous records of the flow indication specified under §  60.663(a)(2), §  60.663(b)(2) and §  60.663(c)(1), as 
well as up-to-date, readily accessible records of all periods when the vent stream is diverted from the control 
device or has no flow rate.  
 
(e) Each owner or operator subject to the provisions of this subpart who uses a boiler or process heater with a 
design heat input capacity of 44 MW (150 million Btu/hour) or greater to comply with §  60.662(a) shall keep an 
up-to-date, readily accessible record of all periods of operation of the boiler or process heater. (Examples of such 
records could include records of steam use, fuel use, or monitoring data collected pursuant to other State or 
Federal regulatory requirements.)  
 
(f) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the flare pilot flame monitoring specified under §  60.663(b), as well as up-to-date, readily 
accessible records of all periods of operations in which the pilot flame is absent.  
 
(g) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the equipment operating parameters specified to be monitored under §  60.663(e), as well as 
up-to-date, readily accessible records of periods of operation during which the parameter boundaries established 
during the most recent performance test are exceeded. The Administrator may at any time require a report of these 
data. Where an owner or operator seeks to comply with §  60.662(c), periods of operation during which the 
parameter boundaries established during the most recent performance tests are exceeded are defined as follows:  



(1) Where an absorber is the final recovery device in a recovery system, and where an organic compound 
monitoring device is not used:  

(i) All 3-hour periods of operation during which the average absorbing liquid temperature was 
more than 11 °C (20 °F) above the average absorbing liquid temperature during the most recent performance test, 
or  

(ii) All 3-hour periods of operation during which the average absorbing liquid specific gravity 
was more than 0.1 unit above, or more than 0.1 unit below, the average absorbing liquid specific gravity during 
the most recent performance test (unless monitoring of an alternative parameter, which is a measure of the degree 
of absorbing liquid saturation, is approved by the Administrator, in which case he will define appropriate 
parameter boundaries and periods of operation during which they are exceeded).  

(2) Where a condenser is the final recovery device in a system, and where an organic compound 
monitoring device is not used, all 3-hour periods of operation during which the average exit (product side) 
condenser operating temperature was more than 6 °C (1 1 °F) above the average exit (product side) operating 
temperature during the most recent performance test.  

(3) Where a carbon adsorber is the final recovery device in a system, and where an organic compound 
monitoring device is not used:  

(i) All carbon bed regeneration cycles during which the total mass steam flow was more than 10 
percent below the total mass steam flow during the most recent performance test, or  

(ii) All carbon bed regeneration cycles during which the temperature of the carbon bed after 
regeneration (and after completion of any cooling cycle(s)) was more than 10 percent greater than the carbon bed 
temperature (in degrees Celsius) during the most recent performance test.  

(4) Where an absorber, condenser, or carbon adsorber is the final recovery device in the recovery system 
and where an organic compound monitoring device is used, all 3-hour periods of operation during which the 
average organic compound concentration level or reading of organic compounds in the exhaust gases is more than 
20 percent greater than the exhaust gas organic compound concentration level or reading measured by the 
monitoring device during the most recent performance test.  
 
(h) Each owner or operator of an affected facility subject to the provisions of this subpart and seeking to 
demonstrate compliance with §  60.662(c) shall keep up-to-date, readily accessible records of:  

(1) Any changes in production capacity, feedstock type, or catalyst type, or of any replacement, removal 
or addition of recovery equipment or a distillation unit;  
(2) Any recalculation of the TRE index value performed pursuant to §  60.664(f); and  
(3) The results of any performance test performed pursuant to the methods and procedures required by 

§  60.664(d).  
 
(i) Each owner or operator of an affected facility that seeks to comply with the requirements of this subpart by 
complying with the flow rate cutoff in §  60.660(c)(6) shall keep up-to-date, readily accessible records to indicate 
that the vent stream flow rate is less than 0.008 scm/min (0.3 scf/min) and of any change in equipment or process 
operation that increases the operating vent stream flow rate, including a measurement of the new vent stream flow 
rate.  
 
(j) Each owner or operator of an affected facility that seeks to comply with the requirements of this subpart by 
complying with the design production capacity provision in §  60.660(c)(5) shall keep up-to-date, readily 
accessible records of any change in equipment or process operation that increases the design production capacity 
of the process unit in which the affected facility is located.  
 
(k) Each owner and operator subject to the provisions of this subpart is exempt from the quarterly reporting 
requirements contained in §  60.7(c) of the General Provisions.  
 
(l) Each owner or operator that seeks to comply with the requirements of this subpart by complying with the 
requirements of §  60.660 (c)(4), (c)(5), or (c)(6) or §  60.662 shall submit to the Administrator semiannual 
reports of the following recorded information. The initial report shall be submitted within 6 months after the 
initial start-up date.  



(1) Exceedances of monitored parameters recorded under §  60.665 (c) and (g).  
(2) All periods recorded under §  60.665(d) when the vent stream is diverted from the control device or 

has no flow rate.  
(3) All periods recorded under §  60.665(e) when the boiler or process heater was not operating.  
(4) All periods recorded under §  60.665(f) in which the pilot flame of the flare was absent.  
(5) Any change in equipment or process operation that increases the operating vent stream flow rate 

above the low flow exemption level in §  60.660(c)(6), including a measurement of the new vent stream flow rate, 
as recorded under §  60.665(i). These must be reported as soon as possible after the change and no later than 180 
days after the change. These reports may be submitted either in conjunction with semiannual reports or as a single 
separate report. A performance test must be completed with the same time period to verify the recalculated flow 
value and to obtain the vent stream characteristics of heating value and ETOC. The performance test is subject to 
the requirements of §  60.8 of the General Provisions. Unless the facility qualifies for an exemption under the low 
capacity exemption status in §  60.660(c)(5), the facility must begin compliance with the requirements set forth in 
§  60.662.  

(6) Any change in equipment or process operation, as recorded under paragraph (j) of this section, that 
increases the design production capacity above the low capacity exemption level in §  60.660(c)(5) and the new 
capacity resulting from the change for the distillation process unit containing the affected facility. These must be 
reported as soon as possible after the change and no later than 180 days after the change. These reports may be 
submitted either in conjunction with semiannual reports or as a single separate report. A performance test must be 
completed within the same time period to obtain the vent stream flow rate, heating value, and ETOC. The 
performance test is subject to the requirements of §  60.8. The facility must begin compliance with the 
requirements set forth in §  60.660(d) or §  60.662. If the facility chooses to comply with §  60.662, the facility 
may qualify for an exemption in §  60.660(c)(4) or (6).  

(7) Any recalculation of the TRE index value, as recorded under §  60.665(h).  
 
(m) The requirements of §  60.665(l) remain in force until and unless EPA, in delegating enforcement authority to 
a State under section 111(c) of the Act, approves reporting requirements or an alternative means of compliance 
surveillance adopted by such State. In that event, affected sources within the State will be relieved of the 
obligation to comply with §  60.665(l), provided that they comply with the requirements established by the State.  
 
(n) Each owner or operator that seeks to demonstrate compliance with §  60.660(c)(5) must submit to the 
Administrator an initial report detailing the design production capacity of the process unit.  
 
(o) Each owner or operator that seeks to demonstrate compliance with §  60.660(c)(6) must submit to the 
Administrator an initial report including a flow rate measurement using the test methods specified in §  60.664.  
 
(p) The Administrator will specify appropriate reporting and recordkeeping requirements where the owner or 
operator of an affected facility complies with the standards specified under §  60.662 other than as provided under 
§  60.663(a), (b), (c) and (d).  
 
§  60.666  Reconstruction.  
 
For purposes of this subpart "fixed capital cost of the new components," as used in §  60.15, includes the fixed 
capital cost of all depreciable components which are or will be replaced pursuant to all continuous programs of 
component replacement which are commenced within any 2-year period following December 30, 1983. For 
purposes of this paragraph, "commenced" means that an owner or operator has undertaken a continuous program 
of component replacement or that an owner or operator has entered into a contractual obligation to undertake and 
complete, within a reasonable time, a continuous program of component replacement.  

 

 



 

§  60.667   Please refer to §  60.667 for Chemicals affected by subpart NNN.   

§  60.668  Delegation of authority.  

(a) In delegating implementation and enforcement authority to a State under §  111(c) of the Act, the 
authorities contained in paragraph (b) of this section shall be retained by the Administrator and not 
transferred to a State.  
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Subpart RRR—Standards of Performance for Volatile Organic Compound Emissions From  
Synthetic Organic Chemical Manufacturing Industry (SOCMI) Reactor Processes 
 
Source: 58 FR 45962, Aug. 31, 1993, unless otherwise noted.  
 
§60.700 Applicability and designation of affected facility. 
 
(a) The provisions of this subpart apply to each affected facility designated in paragraph (b) of this section that is 
part of a process unit that produces any of the chemicals listed in §60.707 as a product, co-product, by-product, or 
intermediate, except as provided in paragraph (c) of this section.  
 
(b) The affected facility is any of the following for which construction, modification, or reconstruction 
commenced after June 29, 1990:  

(1) Each reactor process not discharging its vent stream into a recovery system.  
(2) Each combination of a reactor process and the recovery system into which its vent stream is 

discharged.  
(3) Each combination of two or more reactor processes and the common recovery system into which their 

vent streams are discharged.  
 
(c) Exemptions from the provisions of paragraph (a) of this section are as follows:  

(1) Any reactor process that is designed and operated as a batch operation is not an affected facility.  
(2) Each affected facility that has a total resource effectiveness (TRE) index value greater than 8.0 is 

exempt from all provisions of this subpart except for §§60.702(c); 60.704 (d), (e), and (f); and 60.705 (g), (l)(1), 
(l)(6), and (t).  

(3) Each affected facility in a process unit with a total design capacity for all chemicals produced within 
that unit of less than 1 gigagram per year (1,100 tons per year) is exempt from all provisions of this subpart except 
for the recordkeeping and reporting requirements in §60.705 (i), (l)(5), and (n).  

(4) Each affected facility operated with a vent stream flow rate less than 0.011 scm/min is exempt from 
all provisions of this subpart except for the test method and procedure and the recordkeeping and reporting 
requirements in §60.704(g) and §70.705 (h), (l)(4), and (o).  

(5) If the vent stream from an affected facility is routed to a distillation unit subject to subpart NNN and 
has no other releases to the air except for a pressure relief valve, the facility is exempt from all provisions of this 
subpart except for §60.705(r).  

(6) Any reactor process operating as part of a process unit which produces beverage alcohols, or which 
uses, contains, and produces no VOC is not an affected facility.  

(7) Any reactor process that is subject to the provisions of subpart DDD is not an affected facility.  
(8) Each affected facility operated with a concentration of total organic compounds (TOC) (less methane 

and ethane) in the vent stream less than 300 ppmv as measured by Method 18 or a concentration of TOC in the 
vent stream less than 150 ppmv as measured by Method 25A is exempt from all provisions of this subpart except 
for the test method and procedure and the reporting and recordkeeping requirements in §60.704(h) and paragraphs 
(j), (l)(8), and (p) of §60.705. 
 
(d) Alternative means of compliance—(1) Option to comply with part 65. Owners or operators of process vents 
that are subject to this subpart may choose to comply with the provisions of 40 CFR part 65, subpart D, to satisfy 
the requirements of §§60.702 through 60.705 and 60.708. The provisions of 40 CFR part 65 also satisfy the 
criteria of paragraphs (c)(2), (4), and (8) of this section. Other provisions applying to an owner or operator who 
chooses to comply with 40 CFR part 65 are provided in 40 CFR 65.1.  

(2) Part 60, subpart A. Owners or operators who choose to comply with 40 CFR part 65, subpart D, must 
also comply with §§60.1, 60.2, 60.5, 60.6, 60.7(a)(1) and (4), 60.14, 60.15, and 60.16 for those process vents. All 
sections and paragraphs of subpart A of this part that are not mentioned in this paragraph (d)(2) do not apply to 
owners or operators of process vents complying with 40 CFR part 65, subpart D, except that provisions required 



to be met prior to implementing 40 CFR part 65 still apply. Owners and operators who choose to comply with 40 
CFR part 65, subpart D, must comply with 40 CFR part 65, subpart A.  

(3) Compliance date. Owners or operators who choose to comply with 40 CFR part 65, subpart D at 
initial startup shall comply with paragraphs (d)(1) and (2) of this section for each vent stream on and after the date 
on which the initial performance test is completed, but not later than 60 days after achieving the maximum 
production rate at which the affected facility will be operated, or 180 days after the initial startup, whichever date 
comes first.  

(4) Initial startup notification. Each owner or operator subject to the provisions of this subpart that 
chooses to comply with 40 CFR part 65, subpart D, at initial startup shall notify the Administrator of the specific 
provisions of 40 CFR 65.63(a)(1), (2), or (3), with which the owner or operator has elected to comply. 
Notification shall be submitted with the notifications of initial startup required by 40 CFR 65.5(b).  

(Note: The intent of these standards is to minimize emissions of VOC through the application of best 
demonstrated technology (BDT). The numerical emission limits in these standards are expressed in terms of TOC, 
measured as TOC less methane and ethane. This emission limit reflects the performance of BDT.) 
 
§ 60.701 Definitions. 
 
As used in this subpart, all terms not defined here shall have the meaning given them in the Act and in subpart A 
of part 60, and the following terms shall have the specific meanings given them.  

Batch operation means any noncontinuous reactor process that is not characterized by steady-state 
conditions and in which reactants are not added and products are not removed simultaneously.  

Boiler means any enclosed combustion device that extracts useful energy in the form of steam and is not 
an incinerator.  

By compound means by individual stream components, not carbon equivalents. 
Car-seal means a seal that is placed on a device that is used to change the position of a valve (e.g., from 

opened to closed) in such a way that the position of the valve cannot be changed without breaking the seal.  
Combustion device means an individual unit of equipment, such as an incinerator, flare, boiler, or process 

heater, used for combustion of a vent stream discharged from the process vent.  
Continuous recorder means a data recording device recording an instantaneous data value at least once 

every 15 minutes.  
Flame zone means the portion of the combustion chamber in a boiler occupied by the flame envelope.  
Flow indicator means a device which indicates whether gas flow is present in a line.  
Halogenated vent stream means any vent stream determined to have a total concentration (by volume) of 

compounds containing halogens of 20 ppmv (by compound) or greater.  
Incinerator means an enclosed combustion device that is used for destroying organic compounds. If there 

is energy recovery, the energy recovery section and the combustion chambers are not of integral design. That is, 
the energy recovery section and the combustion section are not physically formed into one manufactured or 
assembled unit but are joined by ducts or connections carrying flue gas.  

Primary fuel means the fuel fired through a burner or a number of similar burners. The primary fuel 
provides the principal heat input to the device, and the amount of fuel is sufficient to sustain operation without the 
addition of other fuels.  

Process heater means a device that transfers heat liberated by burning fuel directly to process streams or 
to heat transfer liquids other than water.  

Process unit means equipment assembled and connected by pipes or ducts to produce, as intermediates or 
final products, one or more of the chemicals in §60.707. A process unit can operate independently if supplied with 
sufficient feed or raw materials and sufficient product storage facilities.  

Product means any compound or chemical listed in §60.707 which is produced for sale as a final product 
as that chemical, or for use in the production of other chemicals or compounds. By-products, co-products, and 
intermediates are considered to be products.  

Reactor processes are unit operations in which one or more chemicals, or reactants other than air, are 
combined or decomposed in such a way that their molecular structures are altered and one or more new organic 
compounds are formed.  

Recovery device means an individual unit of equipment, such as an absorber, carbon adsorber, or 
condenser, capable of and used for the purpose of recovering chemicals for use, reuse, or sale.  



Recovery system means an individual recovery device or series of such devices applied to the same vent 
stream.  

Relief valve means a valve used only to release an unplanned, nonroutine discharge. A relief valve 
discharge results from an operator error, a malfunction such as a power failure or equipment failure, or other 
unexpected cause that requires immediate venting of gas from process equipment in order to avoid safety hazards 
or equipment damage.  

Secondary fuel means a fuel fired through a burner other than a primary fuel burner. The secondary fuel 
may provide supplementary heat in addition to the heat provided by the primary fuel.  

Total organic compounds or TOC means those compounds measured according to the procedures in 
§60.704(b)(4). For the purposes of measuring molar composition as required in §60.704(d)(2)(i) and 
§60.704(d)(2)(ii), hourly emission rate as required in §60.704(d)(5) and §60.704(e), and TOC concentration as 
required in §60.705(b)(4) and §60.705(f)(4), those compounds which the Administrator has determined do not 
contribute appreciably to the formation of ozone are to be excluded.  

Total resource effectiveness or TRE index value means a measure of the supplemental total resource 
requirement per unit reduction of TOC associated with a vent stream from an affected reactor process facility, 
based on vent stream flow rate, emission rate of TOC, net heating value, and corrosion properties (whether or not 
the vent stream contains halogenated compounds), as quantified by the equation given under §60.704(e).  

Vent stream means any gas stream discharged directly from a reactor process to the atmosphere or 
indirectly to the atmosphere after diversion through other process equipment. The vent stream excludes relief 
valve discharges and equipment leaks.  
 
§ 60.702 Standards. 
 
Each owner or operator of any affected facility shall comply with paragraph (a), (b), or (c) of this section for each 
vent stream on and after the date on which the initial performance test required by §60.8 and §60.704 is 
completed, but not later than 60 days after achieving the maximum production rate at which the affected facility 
will be operated, or 180 days after the initial start-up, whichever date comes first. Each owner or operator shall 
either:  
 
(a) Reduce emissions of TOC (less methane and ethane) by 98 weight-percent, or to a TOC (less methane and 
ethane) concentration of 20 ppmv, on a dry basis corrected to 3 percent oxygen, whichever is less stringent. If a 
boiler or process heater is used to comply with this paragraph, then the vent stream shall be introduced into the 
flame zone of the boiler or process heater; or  
 
(b) Combust the emissions in a flare that meets the requirements of §60.18; or 
 
(c) Maintain a TRE index value greater than 1.0 without use of a VOC emission control device.  
 
§ 60.703 Monitoring of emissions and operations. 
 
(a) The owner or operator of an affected facility that uses an incinerator to seek to comply with the TOC emission 
limit specified under §60.702(a) shall install, calibrate, maintain, and operate according to manufacturer's 
specifications the following equipment:  

(1) A temperature monitoring device equipped with a continuous recorder and having an accuracy of ±1 
percent of the temperature being monitored expressed in degrees Celsius or ±0.5 °C, whichever is greater.  

(i) Where an incinerator other than a catalytic incinerator is used, a temperature monitoring 
device shall be installed in the firebox or in the ductwork immediately downstream of the firebox in a position 
before any substantial heat exchange is encountered.  

(ii) Where a catalytic incinerator is used, temperature monitoring devices shall be installed in the 
gas stream immediately before and after the catalyst bed.  

(2) A flow indicator that provides a record of vent stream flow diverted from being routed to the 
incinerator at least once every 15 minutes for each affected facility, except as provided in paragraph (a)(2)(ii) of 
this section.  



(i) The flow indicator shall be installed at the entrance to any bypass line that could divert the 
vent stream from being routed to the incinerator, resulting in its emission to the atmosphere.  

(ii) Where the bypass line valve is secured in the closed position with a car-seal or a lock-and-key 
type configuration, a flow indicator is not required. A visual inspection of the seal or closure mechanism shall be 
performed at least once every month to ensure that the valve is maintained in the closed position and the vent 
stream is not diverted through the bypass line.  
 
(b) The owner or operator of an affected facility that uses a flare to seek to comply with §60.702(b) shall install, 
calibrate, maintain, and operate according to manufacturer's specifications the following equipment:  

(1) A heat sensing device, such as an ultraviolet beam sensor or thermocouple, at the pilot light to indicate 
the continuous presence of a flame.  
(2) A flow indicator that provides a record of vent stream flow diverted from being routed to the flare at 

least once every 15 minutes for each affected facility, except as provided in paragraph (b)(2)(ii) of this section.  
(i) The flow indicator shall be installed at the entrance to any bypass line that could divert the 

vent stream from being routed to the flare, resulting in its emission to the atmosphere.  
(ii) Where the bypass line valve is secured in the closed position with a car-seal or a lock-and-key 

type configuration, a flow indicator is not required. A visual inspection of the seal or closure mechanism shall be 
performed at least once every month to ensure that the valve is maintained in the closed position and the vent 
stream is not diverted through the bypass line.  
 
(c) The owner or operator of an affected facility that uses a boiler or process heater to seek to comply with 
§60.702(a) shall install, calibrate, maintain and operate according to the manufacturer's specifications the 
following equipment:  

(1) A flow indicator that provides a record of vent stream flow diverted from being routed to the boiler or 
process heater at least once every 15 minutes for each affected facility, except as provided in paragraph (c)(1)(ii) 
of this section.  

(i) The flow indicator shall be installed at the entrance to any bypass line that could divert the 
vent stream from being routed to the boiler or process heater, resulting in its emission to the atmosphere.  

(ii) Where the bypass line valve is secured in the closed position with a car-seal or a lock-and-key 
type configuration, a flow indicator is not required. A visual inspection of the seal or closure mechanism shall be 
performed at least once every month to ensure that the valve is maintained in the closed position and the vent 
stream is not diverted through the bypass line.  

(2) A temperature monitoring device in the firebox equipped with a continuous recorder and having an 
accuracy of ±1 percent of the temperature being monitored expressed in degrees Celsius or ±0.5 °C, whichever is 
greater, for boilers or process heaters of less than 44 MW (150 million Btu/hr) design heat input capacity. Any 
vent stream introduced with primary fuel into a boiler or process heater is exempt from this requirement.  
 
(d) The owner or operator of an affected facility that seeks to demonstrate compliance with the TRE index value 
limit specified under §60.702(c) shall install, calibrate, maintain, and operate according to manufacturer's 
specifications the following equipment, unless alternative monitoring procedures or requirements are approved for 
that facility by the Administrator:  

(1) Where an absorber is the final recovery device in the recovery system:  
(i) A scrubbing liquid temperature monitoring device having an accuracy of ±1 percent of the 

temperature being monitored expressed in degrees Celsius or ±0.5 °C, whichever is greater, and a specific gravity 
monitoring device having an accuracy of ±0.02 specific gravity units, each equipped with a continuous recorder; 
or  

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder.  

(2) Where a condenser is the final recovery device in the recovery system: 
(i) A condenser exit (product side) temperature monitoring device equipped with a continuous 

recorder and having an accuracy of ±1 percent of the temperature being monitored expressed in degrees Celsius or 
±0.5 °C, whichever is greater; or  



(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder.  

(3) Where a carbon adsorber is the final recovery device unit in the recovery system:  
(i) An integrating steam flow monitoring device having an accuracy of ±10 percent, and a carbon 

bed temperature monitoring device having an accuracy of ±1 percent of the temperature being monitored 
expressed in degrees Celsius or ±0.5 °C, whichever is greater, both equipped with a continuous recorder; or  

(ii) An organic monitoring device used to indicate the concentration level of organic compounds 
exiting the recovery device based on a detection principle such as infra-red, photoionization, or thermal 
conductivity, each equipped with a continuous recorder.  
 
(e) An owner or operator of an affected facility seeking to demonstrate compliance with the standards specified 
under §60.702 with a control device other than an incinerator, boiler, process heater, or flare; or a recovery device 
other than an absorber, condenser, or carbon adsorber, shall provide to the Administrator information describing 
the operation of the control device or recovery device and the process parameter(s) which would indicate proper 
operation and maintenance of the device. The Administrator may request further information and will specify 
appropriate monitoring procedures or requirements.  
 
§ 60.704 Test methods and procedures. 
 
(a) For the purpose of demonstrating compliance with §60.702, all affected facilities shall be run at full operating 
conditions and flow rates during any performance test.  
 
(b) The following methods in Appendix A to this part, except as provided under §60.8(b), shall be used as 
reference methods to determine compliance with the emission limit or percent reduction efficiency specified 
under §60.702(a).  

(1) Method 1 or 1A, as appropriate, for selection of the sampling sites. The control device inlet sampling 
site for determination of vent stream molar composition or TOC (less methane and ethane) reduction efficiency 
shall be prior to the inlet of the control device and after the recovery system.  

(2) Method 2, 2A, 2C, or 2D, as appropriate, for determination of the gas volumetric flow rates.  
(3) The emission rate correction factor, integrated sampling and analysis procedure of Method 3B shall be 

used to determine the oxygen concentration (%O2d) for the purposes of determining compliance with the 20 ppmv 
limit. The sampling site shall be the same as that of the TOC samples, and the samples shall be taken during the 
same time that the TOC samples are taken. The TOC concentration corrected to 3 percent O2 (Cc) shall be 
computed using the following equation: 

 

 
 
where: 
Cc=Concentration of TOC corrected to 3 percent O2, dry basis, ppm by volume.  
CTOC=Concentration of TOC (minus methane and ethane), dry basis, ppm by volume. 
%O2d=Concentration of O2, dry basis, percent by volume. 
 

(4) Method 18 to determine the concentration of TOC in the control device outlet and the concentration of 
TOC in the inlet when the reduction efficiency of the control device is to be determined.  

(i) The minimum sampling time for each run shall be 1 hour in which either an integrated sample 
or four grab samples shall be taken. If grab sampling is used, then the samples shall be taken at approximately 15-
minute intervals. 

(ii) The emission reduction (R) of TOC (minus methane and ethane) shall be determined using 
the following equation: 

 



 
 
where: 
R=Emission reduction, percent by weight.  
Ei=Mass rate of TOC entering the control device, kg TOC/hr.  
Eo=Mass rate of TOC discharged to the atmosphere, kg TOC/hr. 

(iii) The mass rates of TOC (Ei, Eo) shall be computed using the following equations: 
 

 
 
where: 
Cij. Coj=Concentration of sample component “j” of the gas stream at the inlet and outlet of the control device, 
respectively, dry basis, ppm by volume.  
Mij, Moj=Molecular weight of sample component “j” of the gas stream at the inlet and outlet of the control device, 
respectively, g/g-mole (lb/lb-mole).  
Qi, Qo=Flow rate of gas stream at the inlet and outlet of the control device, respectively, dscm/min (dscf/hr).  
K2=Constant, 2.494×10−6 (l/ppm) (g-mole/scm) (kg/g) (min/hr), where standard temperature for (g-mole/scm) is 
20 °C. 
 

(iv) The TOC concentration (CTOC) is the sum of the individual components and shall be 
computed for each run using the following equation: 

 

 
 
where:  
CTOC=Concentration of TOC (minus methane and ethane), dry basis, ppm by volume.  
Cj=Concentration of sample components “j”, dry basis, ppm by volume.  
n=Number of components in the sample. 
 

(5) The requirement for an initial performance test is waived, in accordance with §60.8(b), for the 
following:  

(i) When a boiler or process heater with a design heat input capacity of 44 MW (150 million 
Btu/hour) or greater is used to seek compliance with §60.702(a).  

(ii) When a vent stream is introduced into a boiler or process heater with the primary fuel.  
(iii) The Administrator reserves the option to require testing at such other times as may be 

required, as provided for in section 114 of the Act.  
(6) For purposes of complying with the 98 weight-percent reduction in §60.702(a), if the vent stream 

entering a boiler or process heater with a design capacity less than 44 MW (150 million Btu/hour) is introduced 
with the combustion air or as secondary fuel, the weight-percent reduction of TOC (minus methane and ethane) 
across the combustion device shall be determined by comparing the TOC (minus methane and ethane) in all 
combusted vent streams, primary fuels, and secondary fuels with the TOC (minus methane and ethane) exiting the 
combustion device.  
 
(c) When a flare is used to seek to comply with §60.702(b), the flare shall comply with the requirements of 
§60.18.  



 
(d) The following test methods in Appendix A to this part, except as provided under §60.8(b), shall be used for 
determining the net heating value of the gas combusted to determine compliance under §60.702(b) and for 
determining the process vent stream TRE index value to determine compliance under §60.700(c)(2) and 
§60.702(c). 

(1) (i) Method 1 or 1A, as appropriate, for selection of the sampling site. The sampling site for the 
vent stream flow rate and molar composition determination prescribed in §60.704 (d)(2) and (d)(3) shall be, 
except for the situations outlined in paragraph (d)(1)(ii) of this section, prior to the inlet of any control device, 
prior to any postreactor dilution of the stream with air, and prior to any postreactor introduction of halogenated 
compounds into the process vent stream. No traverse site selection method is needed for vents smaller than 4 
inches in diameter.  

(ii) If any gas stream other than the reactor vent stream is normally conducted through the final 
recovery device:  

(A) The sampling site for vent stream flow rate and molar composition shall be prior to 
the final recovery device and prior to the point at which any nonreactor stream or stream from a nonaffected 
reactor process is introduced.  

(B) The efficiency of the final recovery device is determined by measuring the TOC 
concentration using Method 18 at the inlet to the final recovery device after the introduction of any vent stream 
and at the outlet of the final recovery device.  

(C) This efficiency of the final recovery device shall be applied to the TOC concentration 
measured prior to the final recovery device and prior to the introduction of any nonreactor stream or stream from 
a nonaffected reactor process to determine the concentration of TOC in the reactor process vent stream from the 
final recovery device. This concentration of TOC is then used to perform the calculations outlined in §60.704(d) 
(4) and (5).  

(2) The molar composition of the process vent stream shall be determined as follows:  
(i) Method 18 to measure the concentration of TOC including those containing halogens.  
(ii) ASTM D1946–77 or 90 (Reapproved 1994) (incorporation by reference as specified in §60.17 

of this part) to measure the concentration of carbon monoxide and hydrogen.  
(iii) Method 4 to measure the content of water vapor.  

(3) The volumetric flow rate shall be determined using Method 2, 2A, 2C, or 2D, as appropriate.  
(4) The net heating value of the vent stream shall be calculated using the following equation: 
 

 
 
where:  
HT=Net heating value of the sample, MJ/scm, where the net enthalpy per mole of vent stream is based on 
combustion at 25 °C and 760 mm Hg, but the standard temperature for determining the volume corresponding to 
one mole is 20 °C, as in the definition of Qs (vent stream flow rate).  
K1=Constant, 1.740×10−7 (l/ppm) (g-mole/scm) (MJ/kcal), where standard temperature for (g-mole/scm) is 20 °C.  
Cj=Concentration on a dry basis of compound j in ppm, as measured for organics by Method 18 and measured for 
hydrogen and carbon monoxide by ASTM D1946–77 or 90 (Reapproved 1994) (incorporation by reference as 
specified in §60.17 of this part) as indicated in §60.704(d)(2).  
Hj=Net heat of combustion of compound j, kcal/g-mole, based on combustion at 25 °C and 760 mm Hg. The heats 
of combustion of vent stream components would be required to be determined using ASTM D2382–76 or 88 or 
D4809–95 (incorporation by reference as specified in §60.17 of this part) if published values are not available or 
cannot be calculated.  
Bws=Water vapor content of the vent stream, proportion by volume. 
 

(5) The emission rate of TOC in the vent stream shall be calculated using the following equation: 
 



 
 
where: 
ETOC=Emission rate of TOC in the sample, kg/hr.  
K2=Constant, 2.494×10−6 (l/ppm) (g-mole/scm) (kg/g) (min/hr), where standard temperature for (g-mole/scm) is 
20 °C.  
Cj=Concentration on a dry basis of compound j in ppm as measured by Method 18 as indicated in §60.704(d)(2).  
Mj=Molecular weight of sample j, g/g-mole.  
Qs=Vent stream flow rate (dscm/min) at a temperature of 20 °C. 
 

(6) The total vent stream concentration (by volume) of compounds containing halogens (ppmv, by 
compound) shall be summed from the individual concentrations of compounds containing halogens which were 
measured by Method 18.  
 
(e) For purposes of complying with §60.700(c)(2) and §60.702(c), the owner or operator of a facility affected by 
this subpart shall calculate the TRE index value of the vent stream using the equation for incineration in 
paragraph (e)(1) of this section for halogenated vent streams. The owner or operator of an affected facility with a 
nonhalogenated vent stream shall determine the TRE index value by calculating values using both the incinerator 
equation in (e)(1) of this section and the flare equation in (e)(2) of this section and selecting the lower of the two 
values.  

(1) The equation for calculating the TRE index value of a vent stream controlled by an incinerator is as 
follows: 

 

 
 

(i) Where for a vent stream flow rate (scm/min) at a standard temperature of 20 °C that is greater 
than or equal to 14.2 scm/min: 

TRE=TRE index value.  
Qs=Vent stream flow rate (scm/min) at a standard temperature of 20 °C.  
HT=Vent stream net heating value (MJ/scm), where the net enthalpy per mole of vent stream is based on 
combustion at 25 °C and 760 mm Hg, but the standard temperature for determining the volume corresponding to 
one mole is 20 °C as in the definition of Qs.  
Ys=Qs for all vent stream categories listed in Table 1 except for Category E vent streams where Ys=(Qs)(HT)/3.6.  
ETOC=Hourly emissions of TOC reported in kg/hr. 
a, b, c, d, e, and f are coefficients. The set of coefficients that apply to a vent stream can be obtained from Table 1. 
 
Table 1_Total Resource Effectiveness Coefficients for Vent Streams Controlled by an Incinerator Subject to the 
New Source Performance Standards for Reactor Processes 
 
DESIGN CATEGORY A1. FOR HALOGENATED PROCESS VENT STREAMS, IF 0[le]NET HEATING VALUE (MJ/scm)[le]3.5: 
Qs=Vent Stream Flow Rate (scm/min) 
 A B C D E F 
14.2[le]Qs[le]18.8 19.18370 0.27580 0.75762 -0.13064    0 0.01025 
18.8<Qs[le]699 20.00563 0.27580 0.30387 -0.13064    0 0.01025 
699<Qs[le]1,400 39.87022 0.29973 0.30387 -0.13064    0 0.01449 
1,400<Qs[le]2,100 59.73481 0.31467 0.30387 -0.13064    0 0.01775 
2,100<Qs[le]2,800 79.59941 0.32572 0.30387 -0.13064    0 0.02049 
2,800<Qs[le]3,500 99.46400 0.33456 0.30387 -0.13064    0 0.02291 
 



DESIGN CATEGORY A2. FOR HALOGENATED PROCESS VENT STREAMS, IF NET HEATING VALUE (MJ/scm)>3.5: Qs=Vent 
Stream Flow Rate (scm/min) 
 A B C D E F 
14.2[le]Qs[le]18.8 18.84466 0.26742 -0.20044 0 0 0.01025 
18.8<Qs[le]699 19.66658 0.26742 -0.25332 0 0 0.01025 
699<Qs[le]1,400 39.19213 0.29062 -0.25332 0 0 0.01449 
1,400<Qs[le]2,100 58.71768 0.30511 -0.25332 0 0 0.01775 
2,100<Qs[le]2,800 78.24323 0.31582 -0.25332 0 0 0.02049 
2,800<Qs[le]3,500 97.76879 0.32439 -0.25332 0 0 0.02291 
 
DESIGN CATEGORY B. FOR NONHALOGENATED PROCESS VENT STREAMS, IF 0[le]NET HEATING VALUE 
(MJ/scm)[le]0.48: Qs=Vent Stream Flow Rate (scm/min) 
 A B C D E F 
14.2[le]Qs[le]1,340 8.54245 0.10555 0.09030 -0.17109 0 0.01025 
1,340<Qs[le]2,690 16.94386 0.11470 0.09030 -0.17109 0 0.01449 
2,690<Qs[le]4,040 25.34528 0.12042 0.09030 -0.17109 0 0.01775 
 
DESIGN CATEGORY C. FOR NONHALOGENATED PROCESS VENT STREAMS, IF 0.48<NET HEATING 
VALUE (MJ/scm)[le]1.9:Qs=Vent Stream Flow Rate (scm/min) 
 A B C D E F 
14.2[le]Qs[le]1,340 9.25233 0.06105 0.31937 -0.16181 0 0.01025 
1,340<Qs[le]2,690 18.36363 0.06635 0.31937 -0.16181 0 0.01449 
2,690<Qs[le]4,040 27.47492 0.06965 0.31937 -0.16181 0 0.01775 
 
DESIGN CATEGORY D. FOR NONHALOGENATED PROCESS VENT STREAMS, IF 1.9<NET HEATING VALUE (MJ/scm)[le]3.6: 
Qs=Vent Stream Flow Rate (scm/min) 
 A B C D E F 
14.2[le]Qs[le]1,180 6.67868 0.06943 0.02582 0 0 0.01025 
1,180<Qs[le]2,370 13.21633 0.07546 0.02582 0 0 0.01449 
2,370<Qs[le]3,550 19.75398 0.07922 0.02582 0 0 0.01775 
 
DESIGN CATEGORY E. FOR NONHALOGENATED PROCESS VENT STREAMS, IF NET HEATING VALUE 
(MJ/scm)>3.6: Ys=Dilution Flow Rate(scm/min)=(Qs)(HT)/3.6 
 A B C D E F 
14.2[le]Ys[le]1,180 6.67868 0 0 -0.00707 0.02220 0.01025 
1,180<Ys[le]2,370 13.21633 0 0 -0.00707 0.02412 0.01449 
2,370<Ys[le]3,550 19.75398 0 0 -0.00707 0.02533 0.01775 
 

(ii) For a vent stream flow rate (scm/min) at a standard temperature of 20 °C that is less than 14.2 
scm/min: 
TRE=TRE index value.  
Qs=14.2 scm/min.  
HT=(FLOW)(HVAL)/14.2 
where the following inputs are used: 
FLOW=Vent stream flow rate (scm/min), at a standard temperature of 20 °C.  
HVAL=Vent stream net heating value (MJ/scm), where the net enthalpy per mole of vent stream is based on 
combustion at 25 °C and 760 mm Hg, but the standard temperature for determining the volume corresponding to 
one mole is 20 °C as in definition of Qs.  
Ys=14.2 scm/min for all vent streams except for Category E vent streams, where Ys=(14.2)(HT)/3.6.  
ETOC=Hourly emissions of TOC reported in kg/hr. 
a, b, c, d, e, and f are coefficients. The set of coefficients that apply to a vent stream can be obtained from Table 1.  
 

(2) The equation for calculating the TRE index value of a vent stream controlled by a flare is as follows: 
 

 
 
where: 
TRE=TRE index value.  
ETOC=Hourly emission rate of TOC reported in kg/hr.  



Qs=Vent stream flow rate (scm/min) at a standard temperature of 20 °C.  
HT=Vent stream net heating value (MJ/scm) where the net enthalpy per mole of offgas is based on combustion at 
25 °C and 760 mm Hg, but the standard temperature for determining the volume corresponding to one mole is 20 
°C as in the definition of Qs. 
a, b, c, d, and e are coefficients. The set of coefficients that apply to a vent stream can be obtained from Table 2. 
 
Table 2_Total Resource Effectiveness Coefficients for Vent Streams Controlled by a Flare Subject to the New Source Performance 
Standards for Reactor Processes 
 A B C D E 
HT<11.2 MJ/scm 2.25 0.288 -0.193 -0.0051 2.08 
HT>11.2 MJ/scm 0.309 0.0619 -0.0043 -0.0034 2.08 
 
 
(f) Each owner or operator of an affected facility seeking to comply with §60.700(c)(2) or §60.702(c) shall 
recalculate the TRE index value for that affected facility whenever process changes are made. Examples of 
process changes include changes in production capacity, feedstock type, or catalyst type, or whenever there is 
replacement, removal, or addition of recovery equipment. The TRE index value shall be recalculated based on test 
data, or on best engineering estimates of the effects of the change on the recovery system.  

(1) Where the recalculated TRE index value is less than or equal to 1.0, the owner or operator shall notify 
the Administrator within 1 week of the recalculation and shall conduct a performance test according to the 
methods and procedures required by §60.704 in order to determine compliance with §60.702 (a) or (b). 
Performance tests must be conducted as soon as possible after the process change but no later than 180 days from 
the time of the process change.  

(2) Where the recalculated TRE index value is less than or equal to 8.0 but greater than 1.0, the owner or 
operator shall conduct a performance test in accordance with §60.8 and §60.704 and shall comply with §60.703, 
§60.704 and §60.705. Performance tests must be conducted as soon as possible after the process change but no 
later than 180 days from the time of the process change.  
 
(g) Any owner or operator subject to the provisions of this subpart seeking to demonstrate compliance with 
§60.700(c)(4) shall use Method 2, 2A, 2C, or 2D of appendix A to 40 CFR part 60, as appropriate, for 
determination of volumetric flow rate.  
 
(h) Each owner or operator seeking to demonstrate that a reactor process vent stream has a TOC concentration for 
compliance with the low concentration exemption in §60.700(c)(8) shall conduct an initial test to measure TOC 
concentration.  

(1) The sampling site shall be selected as specified in paragraph (d)(1)(i) of this section.  
(2) Method 18 or Method 25A of part 60, appendix A shall be used to measure concentration.  
(3) Where Method 18 is used to qualify for the low concentration exclusion in §60.700(c)(8), the 

procedures in §60.704(b)(4) (i) and (iv) shall be used to measure TOC concentration, and the procedures of 
§60.704(b)(3) shall be used to correct the TOC concentration to 3 percent oxygen. To qualify for the exclusion, 
the results must demonstrate that the concentration of TOC, corrected to 3 percent oxygen, is below 300 ppm by 
volume.  

(4) Where Method 25A is used, the following procedures shall be used to calculate ppm by volume TOC 
concentration, corrected to 3 percent oxygen:  

(i) Method 25A shall be used only if a single organic compound is greater than 50 percent of total 
TOC, by volume, in the reactor process vent stream. This compound shall be the principal organic compound. 

(ii) The principal organic compound may be determined by either process knowledge or test data 
collected using an appropriate EPA Reference Method. Examples of information that could constitute process 
knowledge include calculations based on material balances, process stoichiometry, or previous test results 
provided the results are still relevant to the current reactor process vent stream conditions.  

(iii) The principal organic compound shall be used as the calibration gas for Method 25A.  
(iv) The span value for Method 25A shall be 300 ppmv.  
(v) Use of Method 25A is acceptable if the response from the high-level calibration gas is at least 

20 times the standard deviation of the response from the zero calibration gas when the instrument is zeroed on the 
most sensitive scale.  



(vi) The owner or operator shall demonstrate that the concentration of TOC including methane 
and ethane measured by Method 25A, corrected to 3 percent oxygen, is below 150 ppm by volume to qualify for 
the low concentration exclusion in §60.700(c)(8).  

(vii) The concentration of TOC shall be corrected to 3 percent oxygen using the procedures and 
equation in paragraph (b)(3) of this section.  
 
§ 60.705 Reporting and recordkeeping requirements. 
 
(a) Each owner or operator subject to §60.702 shall notify the Administrator of the specific provisions of §60.702 
(§60.702 (a), (b), or (c)) with which the owner or operator has elected to comply. Notification shall be submitted 
with the notification of initial start-up required by §60.7(a)(3). If an owner or operator elects at a later date to use 
an alternative provision of §60.702 with which he or she will comply, then the Administrator shall be notified by 
the owner or operator 90 days before implementing a change and, upon implementing the change, a performance 
test shall be performed as specified by §60.704 no later than 180 days from initial start-up.  
 
(b) Each owner or operator subject to the provisions of this subpart shall keep an up-to-date, readily accessible 
record of the following data measured during each performance test, and also include the following data in the 
report of the initial performance test required under §60.8. Where a boiler or process heater with a design heat 
input capacity of 44 MW (150 million Btu/hour) or greater is used or where the reactor process vent stream is 
introduced as the primary fuel to any size boiler or process heater to comply with §60.702(a), a report containing 
performance test data need not be submitted, but a report containing the information in §60.705(b)(2)(i) is 
required. The same data specified in this section shall be submitted in the reports of all subsequently required 
performance tests where either the emission control efficiency of a combustion device, outlet concentration of 
TOC, or the TRE index value of a vent stream from a recovery system is determined. 

(1) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §60.702(a) through use of either a thermal or catalytic incinerator:  

(i) The average firebox temperature of the incinerator (or the average temperature upstream and 
downstream of the catalyst bed for a catalytic incinerator), measured at least every 15 minutes and averaged over 
the same time period of the performance testing, and  

(ii) The percent reduction of TOC determined as specified in §60.704(b) achieved by the 
incinerator, or the concentration of TOC (ppmv, by compound) determined as specified in §60.704(b) at the outlet 
of the control device on a dry basis corrected to 3 percent oxygen.  

(2) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §60.702(a) through use of a boiler or process heater:  

(i) A description of the location at which the vent stream is introduced into the boiler or process 
heater, and  

(ii) The average combustion temperature of the boiler or process heater with a design heat input 
capacity of less than 44 MW (150 million Btu/hr) measured at least every 15 minutes and averaged over the same 
time period of the performance testing.  

(3) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §60.702(b) through use of a smokeless flare, flare design (i.e., steam-assisted, air-assisted or nonassisted), all 
visible emission readings, heat content determinations, flow rate measurements, and exit velocity determinations 
made during the performance test, continuous records of the flare pilot flame monitoring, and records of all 
periods of operations during which the pilot flame is absent.  

(4) Where an owner or operator subject to the provisions of this subpart seeks to demonstrate compliance 
with §60.702(c):  

(i) Where an absorber is the final recovery device in the recovery system, the exit specific gravity 
(or alternative parameter which is a measure of the degree of absorbing liquid saturation, if approved by the 
Administrator), and average exit temperature, of the absorbing liquid measured at least every 15 minutes and 
averaged over the same time period of the performance testing (both measured while the vent stream is normally 
routed and constituted); or  

(ii) Where a condenser is the final recovery device in the recovery system, the average exit 
(product side) temperature measured at least every 15 minutes and averaged over the same time period of the 
performance testing while the vent stream is routed and constituted normally; or  



(iii) Where a carbon adsorber is the final recovery device in the recovery system, the total steam 
mass flow measured at least every 15 minutes and averaged over the same time period of the performance test 
(full carbon bed cycle), temperature of the carbon bed after regeneration [and within 15 minutes of completion of 
any cooling cycle(s)], and duration of the carbon bed steaming cycle (all measured while the vent stream is routed 
and constituted normally); or  

(iv) As an alternative to §60.705(b)(4) (i), (ii) or (iii), the concentration level or reading indicated 
by the organics monitoring device at the outlet of the absorber, condenser, or carbon adsorber, measured at least 
every 15 minutes and averaged over the same time period of the performance testing while the vent stream is 
normally routed and constituted.  

(v) All measurements and calculations performed to determine the TRE index value of the vent 
stream. 
 
(c) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the equipment operating parameters specified to be monitored under §60.703 (a) and (c) as 
well as up-to-date, readily accessible records of periods of operation during which the parameter boundaries 
established during the most recent performance test are exceeded. The Administrator may at any time require a 
report of these data. Where a combustion device is used to comply with §60.702(a), periods of operation during 
which the parameter boundaries established during the most recent performance tests are exceeded are defined as 
follows: 

(1) For thermal incinerators, all 3-hour periods of operation during which the average combustion 
temperature was more than 28 °C (50 °F) below the average combustion temperature during the most recent 
performance test at which compliance with §60.702(a) was determined.  

(2) For catalytic incinerators, all 3-hour periods of operation during which the average temperature of the 
vent stream immediately before the catalyst bed is more than 28 °C (50 °F) below the average temperature of the 
vent stream during the most recent performance test at which compliance with §60.702(a) was determined. The 
owner or operator also shall record all 3-hour periods of operation during which the average temperature 
difference across the catalyst bed is less than 80 percent of the average temperature difference of the bed during 
the most recent performance test at which compliance with §60.702(a) was determined.  

(3) All 3-hour periods of operation during which the average combustion temperature was more than 28 
°C (50 °F) below the average combustion temperature during the most recent performance test at which 
compliance with §60.702(a) was determined for boilers or process heaters with a design heat input capacity of 
less than 44 MW (150 million Btu/hr) where the vent stream is introduced with the combustion air or as a 
secondary fuel.  

(4) For boilers or process heaters, whenever there is a change in the location at which the vent stream is 
introduced into the flame zone as required under §60.702(a).  
 
(d) Each owner or operator subject to the provisions of this subpart shall keep records of the following:  

(1) Up-to-date, readily accessible continuous records of the flow indication specified under 
§60.703(a)(2)(i), §60.703(b)(2)(i) and §60.703(c)(1)(i), as well as up-to-date, readily accessible records of all 
periods and the duration when the vent stream is diverted from the control device.  

(2) Where a seal mechanism is used to comply with §60.703(a)(2)(ii), §60.703(b)(2)(ii), and 
§60.703(c)(1)(ii), a record of continuous flow is not required. In such cases, the owner or operator shall keep up-
to-date, readily accessible records of all monthly visual inspections of the seals as well as readily accessible 
records of all periods and the duration when the seal mechanism is broken, the bypass line valve position has 
changed, the serial number of the broken car-seal has changed, or when the key for a lock-and-key type 
configuration has been checked out.  
 
(e) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the flare pilot flame monitoring specified under §60.703(b), as well as up-to-date, readily 
accessible records of all periods of operations in which the pilot flame is absent.  
 
(f) Each owner or operator subject to the provisions of this subpart shall keep up-to-date, readily accessible 
continuous records of the equipment operating parameters specified to be monitored under §60.703(d), as well as 
up-to-date, readily accessible records of periods of operation during which the parameter boundaries established 



during the most recent performance test are exceeded. The Administrator may at any time require a report of these 
data. Where an owner or operator seeks to comply with §60.702(c), periods of operation during which the 
parameter boundaries established during the most recent performance tests are exceeded are defined as follows:  

(1) Where an absorber is the final recovery device in a recovery system, and where an organic compound 
monitoring device is not used:  

(i) All 3-hour periods of operation during which the average absorbing liquid temperature was 
more than 11 °C (20 °F) above the average absorbing liquid temperature during the most recent performance test, 
or  

(ii) All 3-hour periods of operation during which the average absorbing liquid specific gravity 
was more than 0.1 unit above, or more than 0.1 unit below, the average absorbing liquid specific gravity during 
the most recent performance test (unless monitoring of an alternative parameter, which is a measure of the degree 
of absorbing liquid saturation, is approved by the Administrator, in which case he will define appropriate 
parameter boundaries and periods of operation during which they are exceeded).  

(2) Where a condenser is the final recovery device in a system, and where an organic compound 
monitoring device is not used, all 3-hour periods of operation during which the average exit (product side) 
condenser operating temperature was more than 6 °C (11 °F) above the average exit (product side) operating 
temperature during the most recent performance test.  

(3) Where a carbon adsorber is the final recovery device in a system, and where an organic compound 
monitoring device is not used:  

(i) All carbon bed regeneration cycles during which the total mass steam flow was more than 10 
percent below the total mass steam flow during the most recent performance test, or  

(ii) All carbon bed regeneration cycles during which the temperature of the carbon bed after 
regeneration (and after completion of any cooling cycle(s)) was more than 10 percent or 5 °C greater, whichever 
is less stringent, than the carbon bed temperature (in degrees Celsius) during the most recent performance test.  

(4) Where an absorber, condenser, or carbon adsorber is the final recovery device in the recovery system 
and where an organic compound monitoring device is used, all 3-hour periods of operation during which the 
average organic compound concentration level or reading of organic compounds in the exhaust gases is more than 
20 percent greater than the exhaust gas organic compound concentration level or reading measured by the 
monitoring device during the most recent performance test. 
 
(g) Each owner or operator of an affected facility subject to the provisions of this subpart and seeking to 
demonstrate compliance with §60.702(c) shall keep up-to-date, readily accessible records of:  

(1) Any changes in production capacity, feedstock type, or catalyst type, or of any replacement, removal 
or addition of recovery equipment or reactors;  

(2) Any recalculation of the TRE index value performed pursuant to §60.704(f); and  
(3) The results of any performance test performed pursuant to the methods and procedures required by 

§60.704(d).  
 
(h) Each owner or operator of an affected facility that seeks to comply with the requirements of this subpart by 
complying with the flow rate cutoff in §60.700(c)(4) shall keep up-to-date, readily accessible records to indicate 
that the vent stream flow rate is less than 0.011 scm/min and of any change in equipment or process operation that 
increases the operating vent stream flow rate, including a measurement of the new vent stream flow rate.  
 
(i) Each owner or operator of an affected facility that seeks to comply with the requirements of this subpart by 
complying with the design production capacity provision in §60.700(c)(3) shall keep up-to-date, readily 
accessible records of any change in equipment or process operation that increases the design production capacity 
of the process unit in which the affected facility is located.  
 
(j) Each owner or operator of an affected facility that seeks to comply with the requirements of this subpart by 
complying with the low concentration exemption in §60.700(c)(8) shall keep up-to-date, readily accessible 
records of any change in equipment or process operation that increases the concentration of the vent stream of the 
affected facility.  
 



(k) Each owner or operator subject to the provisions of this subpart is exempt from the quarterly reporting 
requirements contained in §60.7(c) of the General Provisions.  
 
(l) Each owner or operator that seeks to comply with the requirements of this subpart by complying with the 
requirements of §60.700 (c)(2), (c)(3), or (c)(4) or §60.702 shall submit to the Administrator semiannual reports 
of the following recorded information. The initial report shall be submitted within 6 months after the initial start-
up date.  

(1) Exceedances of monitored parameters recorded under §60.705 (c), (f), and (g).  
(2) All periods and duration recorded under §60.705(d) when the vent stream is diverted from the control 

device to the atmosphere.  
(3) All periods recorded under §60.705(f) in which the pilot flame of the flare was absent. 
(4) Any change in equipment or process operation that increases the operating vent stream flow rate 

above the low flow exemption level in §60.700(c)(4), including a measurement of the new vent stream flow rate, 
as recorded under §60.705(i). These must be reported as soon as possible after the change and no later than 180 
days after the change. These reports may be submitted either in conjunction with semiannual reports or as a single 
separate report. A performance test must be completed within the same time period to verify the recalculated flow 
value and to obtain the vent stream characteristics of heating value and ETOC. The performance test is subject to 
the requirements of §60.8 of the General Provisions. Unless the facility qualifies for an exemption under any of 
the exemption provisions listed in §60.700(c), except for the total resource effectiveness index greater than 8.0 
exemption in §60.700(c)(2), the facility must begin compliance with the requirements set forth in §60.702.  

(5) Any change in equipment or process operation, as recorded under paragraph (i) of this section, that 
increases the design production capacity above the low capacity exemption level in §60.700(c)(3) and the new 
capacity resulting from the change for the reactor process unit containing the affected facility. These must be 
reported as soon as possible after the change and no later than 180 days after the change. These reports may be 
submitted either in conjunction with semiannual reports or as a single separate report. A performance test must be 
completed within the same time period to obtain the vent stream flow rate, heating value, and ETOC. The 
performance test is subject to the requirements of §60.8. The facility must begin compliance with the 
requirements set forth in §60.702 or §60.700(d). If the facility chooses to comply with §60.702, the facility may 
qualify for an exemption under §60.700(c)(2), (4), or (8).  

(6) Any recalculation of the TRE index value, as recorded under §60.705(g).  
(7) All periods recorded under §60.705(d) in which the seal mechanism is broken or the by-pass line 

valve position has changed. A record of the serial number of the car-seal or a record to show that the key to 
unlock the bypass line valve was checked out must be maintained to demonstrate the period, the duration, and 
frequency in which the bypass line was operated.  

(8) Any change in equipment or process operation that increases the vent stream concentration above the 
low concentration exemption level in §60.700(c)(8), including a measurement of the new vent stream 
concentration, as recorded under §60.705(j). These must be reported as soon as possible after the change and no 
later than 180 days after the change. These reports may be submitted either in conjunction with semiannual 
reports or as a single separate report. If the vent stream concentration is above 300 ppmv as measured using 
Method 18 or above 150 ppmv as measured using Method 25A, a performance test must be completed within the 
same time period to obtain the vent stream flow rate, heating value, and ETOC. The performance test is subject to 
the requirements of §60.8 of the General Provisions. Unless the facility qualifies for an exemption under any of 
the exemption provisions listed in §60.700(c), except for the TRE index greater than 8.0 exemption in 
§60.700(c)(2), the facility must begin compliance with the requirements set forth in §60.702.  
 
(m) The requirements of §60.705(l) remain in force until and unless EPA, in delegating enforcement authority to a 
State under section 111(c) of the Act, approves reporting requirements or an alternative means of compliance 
surveillance adopted by such State. In that event, affected sources within the State will be relieved of the 
obligation to comply with §60.705(l), provided that they comply with the requirements established by the State.  
 
(n) Each owner or operator that seeks to demonstrate compliance with §60.700(c)(3) must submit to the 
Administrator an initial report detailing the design production capacity of the process unit.  
 



(o) Each owner or operator that seeks to demonstrate compliance with §60.700(c)(4) must submit to the 
Administrator an initial report including a flow rate measurement using the test methods specified in §60.704.  
 
(p) Each owner or operator that seeks to demonstrate compliance with §60.700(c)(8) must submit to the 
Administrator an initial report including a concentration measurement using the test method specified in §60.704.  
 
(q) The Administrator will specify appropriate reporting and recordkeeping requirements where the owner or 
operator of an affected facility complies with the standards specified under §60.702 other than as provided under 
§60.703 (a), (b), (c), and (d). 
 
(r) Each owner or operator whose reactor process vent stream is routed to a distillation unit subject to subpart 
NNN and who seeks to demonstrate compliance with §60.700(c)(5) shall submit to the Administrator a process 
design description as part of the initial report. This process design description must be retained for the life of the 
process. No other records or reports would be required unless process changes are made.  
 
(s) Each owner or operator who seeks to demonstrate compliance with §60.702 (a) or (b) using a control device 
must maintain on file a schematic diagram of the affected vent streams, collection system(s), fuel systems, control 
devices, and bypass systems as part of the initial report. This schematic diagram must be retained for the life of 
the system.  
 
(t) Each owner or operator that seeks to demonstrate compliance with §60.700(c)(2) must maintain a record of the 
initial test for determining the total resource effectiveness index and the results of the initial total resource 
effectiveness index calculation.  
 
§ 60.706 Reconstruction. 
 
(a) For purposes of this subpart “fixed capital cost of the new components,” as used in §60.15, includes the fixed 
capital cost of all depreciable components which are or will be replaced pursuant to all continuous programs of 
component replacement which are commenced within any 2-year period following June 29, 1990. For purposes of 
this paragraph, “commenced” means that an owner or operator has undertaken a continuous program of 
component replacement or that an owner or operator has entered into a contractual obligation to undertake and 
complete, within a reasonable time, a continuous program of component replacement. 
 
(b) [Reserved] 
 
§ 60.707 Chemicals affected by subpart RRR. 
 
Name               CAS No.  
Acetaldehyde............................75-07-0 
Acetic acid.............................64-19-7 
Acetic anhydride........................108-24-7 
Acetone.................................67-64-1 
Acetone cyanohydrin.....................75-86-5 
Acetylene...............................74-86-2 
Acrylic acid............................79-10-7 
Acrylonitrile...........................107-13-1 
Adipic acid.............................124-04-9 
Adiponitrile............................111-69-3 
Alcohols, C-11 or lower, mixtures....... 
Alcohols, C-12 or higher, mixtures...... 
Alcohols, C-12 or higher, unmixed....... 
Allyl chloride..........................107-05-1 
Amylene.................................513-35-9 
Amylenes, mixed......................... 
Aniline.................................62-53-3 



Benzene.................................71-43-2 
Benzenesulfonic acid....................98-11-3 
Benzenesulfonic acid C10-16-alkyl derivatives, sodium salts 68081-81-2 
Benzyl chloride.........................100-44-7 
Bisphenol A.............................80-05-7 
Brometone...............................76-08-4 
1,3-Butadiene...........................106-99-0 
Butadiene and butene fractions.......... 
n-Butane................................106-97-8 
1,4-Butanediol..........................110-63-4 
Butanes, mixed.......................... 
1-Butene................................106-98-9 
2-Butene................................25167-67-3 
Butenes, mixed.......................... 
n-Butyl acetate.........................123-86-4 
Butyl acrylate..........................141-32-2 
n-Butyl alcohol.........................71-36-3 
sec-Butyl alcohol.......................78-92-2 
tert-Butyl alcohol......................75-65-0 
Butylbenzyl phthalate...................85-68-7 
tert-Butyl hydroperoxide................75-91-2 
2-Butyne-1,4-diol.......................110-65-6 
Butyraldehyde...........................123-72-8 
Butyric anhydride.......................106-31-0 
Caprolactam.............................105-60-2 
Carbon disulfide........................75-15-0 
Carbon tetrachloride....................56-23-5 
Chloroacetic acid.......................79-11-8 
Chlorobenzene...........................108-90-7 
Chlorodifluoromethane...................75-45-6 
Chloroform..............................67-66-3 
p-Chloronitrobenzene....................100-00-5 
Citric acid.............................77-92-9 
Cumene..................................98-82-8 
Cumene hydroperoxide....................80-15-9 
Cyanuric chloride.......................108-77-0 
Cyclohexane.............................110-82-7 
Cyclohexane, oxidized...................68512-15-2 
Cyclohexanol............................108-93-0 
Cyclohexanone...........................108-94-1 
Cyclohexanone oxime.....................100-64-1 
Cyclohexene.............................110-83-8 
Cyclopropane............................75-19-4 
Diacetone alcohol.......................123-42-2 
1,4-Dichlorobutene......................110-57-6 
3,4-Dichloro-1-butene...................64037-54-3 
Dichlorodifluoromethane.................75-71-8 
Dichlorodimethylsilane..................75-78-5 
Dichlorofluoromethane...................75-43-4 
Diethanolamine..........................111-42-2 
Diethylbenzene..........................25340-17-4 
Diethylene glycol.......................111-46-6 
Di-isodecyl phthalate...................26761-40-0 
Dimethyl terephthalate..................120-61-6 
2,4-(and 2,6)-dinitrotoluene............121-14-2 
                                        606-20-2 
Dioctyl phthalate.......................117-81-7 
Dodecene................................25378-22-7 
Dodecylbenzene, nonlinear............... 
Dodecylbenzenesulfonic acid.............27176-87-0 



Dodecylbenzenesulfonic acid, sodium salt 25155-30-0 
Epichlorohydrin.........................106-89-8 
Ethanol.................................64-17-5 
Ethanolamine............................141-43-5 
Ethyl acetate...........................141-78-6 
Ethyl acrylate..........................140-88-5 
Ethylbenzene............................100-41-4 
Ethyl chloride..........................75-00-3 
Ethylene................................74-85-1 
Ethylene dibromide......................106-93-4 
Ethylene dichloride.....................107-06-2 
Ethylene glycol.........................107-21-1 
Ethylene glycol monobutyl ether.........111-76-2 
Ethylene glycol monoethyl ether acetate.111-15-9 
Ethylene glycol monomethyl ether........109-86-4 
Ethylene oxide..........................75-21-8 
2-Ethylhexyl alcohol....................104-76-7 
(2-Ethylhexyl) amine....................104-75-6 
6-Ethyl-1,2,3,4-tetrahydro 9,10-anthracenedione..15547-17-8 
Formaldehyde............................50-00-0 
Glycerol................................56-81-5 
n-Heptane...............................142-82-5 
Heptenes (mixed)........................ 
Hexamethylene diamine...................124-09-4 
Hexamethylene diamine adipate...........3323-53-3 
Hexamethylenetetramine..................100-97-0 
Hexane..................................110-54-3 
Isobutane...............................75-28-5 
Isobutanol..............................78-83-1 
Isobutylene.............................115-11-7 
Isobutyraldehyde........................78-84-2 
Isopentane..............................78-78-4 
Isoprene................................78-79-5 
Isopropanol.............................67-63-0 
Ketene..................................463-51-4 
Linear alcohols, ethoxylated, mixed..... 
Linear alcohols, ethoxylated, and sulfated, sodium salt, 
 mixed.................................. 
Linear alcohols, sulfated, sodium salt, mixed 
Linear alkylbenzene.....................123-01-3 
Maleic anhydride........................108-31-6 
Mesityl oxide...........................141-79-7 
Methanol................................67-56-1 
Methylamine.............................74-39-5 
ar-Methylbenzenediamine.................25376-45-8 
Methyl chloride.........................74-87-3 
Methylene chloride......................75-09-2 
Methyl ethyl ketone.....................78-93-3 
Methyl isobutyl ketone..................108-10-1 
Methyl methacrylate.....................80-62-6 
1-Methyl-2-pyrrolidone..................872-50-4 
Methyl tert-butyl ether................. 
Naphthalene.............................91-20-3 
Nitrobenzene............................98-95-3 
1-Nonene................................27215-95-8 
Nonyl alcohol...........................143-08-8 
Nonylphenol.............................25154-52-3 
Nonylphenol, ethoxylated................9016-45-9 
Octene..................................25377-83-7 
Oil-soluble petroleum sulfonate, calcium salt 



Pentaerythritol.........................115-77-5 
3-Pentenenitrile........................4635-87-4 
Pentenes, mixed.........................109-67-1 
Perchloroethylene.......................127-18-4 
Phenol..................................108-95-2 
1-Phenylethyl hydroperoxide.............3071-32-7 
Phenylpropane...........................103-65-1 
Phosgene................................75-44-5 
Phthalic anhydride......................85-44-9 
Propane.................................74-98-6 
Propionaldehyde.........................123-38-6 
Propyl alcohol..........................71-23-8 
Propylene...............................115-07-1 
Propylene glycol........................57-55-6 
Propylene oxide.........................75-56-9 
Sorbitol................................50-70-4 
Styrene.................................100-42-5 
Terephthalic acid.......................100-21-0 
Tetraethyl lead.........................78-00-2 
Tetrahydrofuran.........................109-99-9 
Tetra (methyl-ethyl) lead............... 
Tetramethyl lead........................75-74-1 
Toluene.................................108-88-3 
Toluene-2,4-diamine.....................95-80-7 
Toluene-2,4-(and, 2,6)-diisocyanate (80/20 mixture) 26471-62-5 
1,1,1-Trichloroethane...................71-55-6 
1,1,2-Trichloroethane...................79-00-5 
Trichloroethylene.......................79-01-6 
Trichlorofluoromethane..................75-69-4 
1,1,2-Trichloro-1,2,2-trifluoroethane...76-13-1 
Triethanolamine.........................102-71-6 
Triethylene glycol......................112-27-6 
Vinyl acetate...........................108-05-4 
Vinyl chloride..........................75-01-4 
Vinylidene chloride.....................75-35-4 
m-Xylene................................108-38-3 
o-Xylene................................95-47-6 
p-Xylene................................106-42-3 
Xylenes (mixed).........................1330-20-7 
*CAS numbers refer to the Chemical Abstracts Registry numbers assigned to specific chemicals, isomers, or 
mixtures of chemicals.  Some isomers or mixtures that are covered by the standards do not have CAS numbers 
assigned to them. The standards apply to all of the chemicals listed, whether CAS numbers have been assigned or 
not. 
 
§ 60.708 Delegation of authority. 
 
(a) In delegating implementation and enforcement authority to a State under section 111(c) of the Act, the 
authorities contained in paragraph (b) of this section shall be retained by the Administrator and not transferred to 
a State.  
 
(b) Authorities which will not be delegated to States: §60.703(e). 
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Subpart VV - Standards of Performance for Equipment Leaks of VOC in the Synthetic Organic Chemicals 
Manufacturing Industry 
 
 
§  60.480  Applicability and designation of affected facility.  
 
(a) (1) The provisions of this subpart apply to affected facilities in the synthetic organic chemicals 
manufacturing industry.  

(2) The group of all equipment (defined in §  60.481) within a process unit is an affected facility.  
 
(b) Any affected facility under paragraph (a) of this section that commences construction or modification after 
January 5, 1981, shall be subject to the requirements of this subpart.  
 
(c) Addition or replacement of equipment for the purpose of process improvement which is accomplished without 
a capital expenditure shall not by itself be considered a modification under this subpart.  
 
(d) (1) If an owner or operator applies for one or more of the exemptions in this paragraph, then the owner or 
operator shall maintain records as required in §  60.486(i).  

(2) Any affected facility that has the design capacity to produce less than 1,000 Mg/yr (1,102 ton/yr) is 
exempt from §  60.482.  

(3) If an affected facility produces heavy liquid chemicals only from heavy liquid feed or raw materials, 
then it is exempt from §  60.482.  

(4) Any affected facility that produces beverage alcohol is exempt from §  60.482.  
(5) Any affected facility that has no equipment in VOC service is exempt from §  60.482.  

 
(e) Alternative means of compliance -- (1) Option to comply with part 65. Owners or operators may choose to 
comply with the provisions of 40 CFR part 65, subpart F, to satisfy the requirements of §§  60.482 through 60.487 
for an affected facility. When choosing to comply with 40 CFR part 65, subpart F, the requirements of 
§  60.485(d), (e), and (f), and §  60.486(i) and (j) still apply. Other provisions applying to an owner or operator 
who chooses to comply with 40 CFR part 65 are provided in 40 CFR 65.1.  

(2) Part 60, subpart A. Owners or operators who choose to comply with 40 CFR part 65, subpart F must 
also comply with §§  60.1, 60.2, 60.5, 60.6, 60.7(a)(1) and (4), 60.14, 60.15, and 60.16 for that equipment. All 
sections and paragraphs of subpart A of this part that are not mentioned in this paragraph (e)(2) do not apply to 
owners or operators of equipment subject to this subpart complying with 40 CFR part 65, subpart F, except that 
provisions required to be met prior to implementing 40 CFR part 65 still apply. Owners and operators who choose 
to comply with 40 CFR part 65, subpart F, must comply with 40 CFR part 65, subpart A.  
 
§  60.481  Definitions.  
 
As used in this subpart, all terms not defined herein shall have the meaning given them in the Act or in subpart A 
of part 60, and the following terms shall have the specific meanings given them.  

Capital expenditure means, in addition to the definition in 40 CFR 60.2, an expenditure for a physical or 
operational change to an existing facility that:  

(a) Exceeds P, the product of the facility's replacement cost, R, and an adjusted annual asset guideline 
repair allowance, A, as reflected by the following equation: P = R × A, where  

(1) The adjusted annual asset guideline repair allowance, A, is the product of the percent of the 
replacement cost, Y, and the applicable basic annual asset guideline repair allowance, B, divided by 100 
as reflected by the following equation: A = Y × (B ÷ 100);  

(2) The percent Y is determined from the following equation: Y = 1.0 − 0.575 log X, where X is 
1982 minus the year of construction; and  



(3) The applicable basic annual asset guideline repair allowance, B, is selected from the following 
table consistent with the applicable subpart:  

 
                 Table for Determining Applicable for B 
 
------------------------------------------------------------------------ 
Value of                                            Subpart applicable to facility                  
to be used 
                                                             in equation 
------------------------------------------------------------------------ 
VV.........................................................         12.5 
DDD........................................................         12.5 
GGG........................................................          7.0 
KKK........................................................          4.5 
------------------------------------------------------------------------ 
 

Closed vent system means a system that is not open to the atmosphere and that is composed of hard-
piping, ductwork, connections, and, if necessary, flow-inducing devices that transport gas or vapor from a piece or 
pieces of equipment to a control device or back to a process.  

Connector means flanged, screwed, welded, or other joined fittings used to connect two pipe lines or a 
pipe line and a piece of process equipment.  

Control device means an enclosed combustion device, vapor recovery system, or flare.  
Distance piece means an open or enclosed casing through which the piston rod travels, separating the 

compressor cylinder from the crankcase.  
Double block and bleed system means two block valves connected in series with a bleed valve or line that 

can vent the line between the two block valves.  
Duct work means a conveyance system such as those commonly used for heating and ventilation systems. 

It is often made of sheet metal and often has sections connected by screws or crimping. Hard-piping is not 
ductwork.  

Equipment means each pump, compressor, pressure relief device, sampling connection system, open-
ended valve or line, valve, and flange or other connector in VOC service and any devices or systems required by 
this subpart.  

First attempt at repair means to take rapid action for the purpose of stopping or reducing leakage of 
organic material to atmosphere using best practices.  

Fuel gas means gases that are combusted to derive useful work or heat.  
Fuel gas system means the offsite and onsite piping and flow and pressure control system that gathers 

gaseous stream(s) generated by onsite operations, may blend them with other sources of gas, and transports the 
gaseous stream for use as fuel gas in combustion devices or in-process combustion equipment, such as furnaces 
and gas turbines, either singly or in combination.  

Hard-piping means pipe or tubing that is manufactured and properly installed using good engineering 
judgement and standards such as ASME B31.3, Process Piping (available from the American Society of 
Mechanical Engineers, PO Box 2900, Fairfield, NJ 07007-2900).  

In gas/vapor service means that the piece of equipment contains process fluid that is in the gaseous state 
at operating conditions.  

In heavy liquid service means that the piece of equipment is not in gas/vapor service or in light liquid 
service.  

In light liquid service means that the piece of equipment contains a liquid that meets the conditions 
specified in §  60.485(e).  

In-situ sampling systems means nonextractive samplers or in-line samplers.  
In vacuum service means that equipment is operating at an internal pressure which is at least 5 kilopascals 

(kPa)(0.7 psia) below ambient pressure.  



In VOC service means that the piece of equipment contains or contacts a process fluid that is at least 10 
percent VOC by weight. (The provisions of §  60.485(d) specify how to determine that a piece of equipment is not 
in VOC service.)  

Liquids dripping means any visible leakage from the seal including spraying, misting, clouding, and ice 
formation.  

Open-ended valve or line means any valve, except safety relief valves, having one side of the valve seat in 
contact with process fluid and one side open to the atmosphere, either directly or through open piping.  

Pressure release means the emission of materials resulting from system pressure being greater than set 
pressure of the pressure relief device.  

Process improvement means routine changes made for safety and occupational health requirements, for 
energy savings, for better utility, for ease of maintenance and operation, for correction of design deficiencies, for 
bottleneck removal, for changing product requirements, or for environmental control.  

Process unit means components assembled to produce, as intermediate or final products, one or more of 
the chemicals listed in §  60.489 of this part. A process unit can operate independently if supplied with sufficient 
feed or raw materials and sufficient storage facilities for the product.  

Process unit shutdown means a work practice or operational procedure that stops production from a 
process unit or part of a process unit. An unscheduled work practice or operational procedure that stops 
production from a process unit or part of a process unit for less than 24 hours is not a process unit shutdown. The 
use of spare equipment and technically feasible bypassing of equipment without stopping production are not 
process unit shutdowns.  

Quarter means a 3-month period; the first quarter concludes on the last day of the last full month during 
the 180 days following initial startup.  

Repaired means that equipment is adjusted, or otherwise altered, in order to eliminate a leak as indicated 
by one of the following: an instrument reading of 10,000 ppm or greater, indication of liquids dripping, or 
indication by a sensor that a seal or barrier fluid system has failed.  

Replacement cost means the capital needed to purchase all the depreciable components in a facility.  
Sampling connection system means an assembly of equipment within a process unit used during periods 

of representative operation to take samples of the process fluid. Equipment used to take nonroutine grab samples 
is not considered a sampling connection system.  

Sensor means a device that measures a physical quantity or the change in a physical quantity such as 
temperature, pressure, flow rate, pH, or liquid level.  

Synthetic organic chemicals manufacturing industry means the industry that produces, as intermediates or 
final products, one or more of the chemicals listed in §  60.489.  

Volatile organic compounds or VOC means, for the purposes of this subpart, any reactive organic 
compounds as defined in §  60.2 Definitions.  
 
§  60.482-1  Standards: General.  
 
(a) Each owner or operator subject to the provisions of this subpart shall demonstrate compliance with the 
requirements of §§  60.482-1 through 60.482-10 or §  60.480(e) for all equipment within 180 days of initial 
startup.  
 
(b) Compliance with §§  60.482-1 to 60.482-10 will be determined by review of records and reports, review of 
performance test results, and inspection using the methods and procedures specified in §  60.485.  
 
(c) (1) An owner or operator may request a determination of equivalence of a means of emission limitation to 
the requirements of §§  60.482-2, 60.482-3, 60.482-5, 60.482-6, 60.482-7, 60.482-8, and 60.482-10 as provided in 
§  60.484.  

(2) If the Administrator makes a determination that a means of emission limitation is at least equivalent to 
the requirements of §§  60.482-2, 60.482-3, 60.482-5, 60.482-6, 60.482-7, 60.482-8, or 60.482-10, an owner or 
operator shall comply with the requirements of that determination.  
 



(d) Equipment that is in vacuum service is excluded from the requirements of §§  60.482-2 to 60.482-10 if it is 
identified as required in §  60.486(e)(5).  
 
§  60.482-2  Standards: Pumps in light liquid service.  
 
(a) (1) Each pump in light liquid service shall be monitored monthly to detect leaks by the methods specified 
in §60.485(b), except as provided in §  60.482-1(c) and paragraphs (d), (e), and (f) of this section.  

(2) Each pump in light liquid service shall be checked by visual inspection each calendar week for 
indications of liquids dripping from the pump seal.  
 
(b) (1) If an instrument reading of 10,000 ppm or greater is measured, a leak is detected.  

(2) If there are indications of liquids dripping from the pump seal, a leak is detected.  
 
(c) (1) When a leak is detected, it shall be repaired as soon as practicable, but not later than 15 calendar days 
after it is detected, except as provided in §  60.482-9.  

(2) A first attempt at repair shall be made no later than 5 calendar days after each leak is detected.  
 
(d) Each pump equipped with a dual mechanical seal system that includes a barrier fluid system is exempt from 
the requirements of paragraph (a), Provided the following requirements are met:  

(1) Each dual mechanical seal system is --  
(i) Operated with the barrier fluid at a pressure that is at all times greater than the pump stuffing 

box pressure; or  
(ii) Equipment with a barrier fluid degassing reservoir that is routed to a process or fuel gas 

system or connected by a closed vent system to a control device that complies with the requirements of 
§  60.482-10; or  

(iii) Equipped with a system that purges the barrier fluid into a process stream with zero VOC 
emissions to the atmosphere.  
(2) The barrier fluid system is in heavy liquid service or is not in VOC service.  
(3) Each barrier fluid system is equipped with a sensor that will detect failure of the seal system, the 

barrier fluid system, or both.  
(4) Each pump is checked by visual inspection, each calendar week, for indications of liquids dripping 

from the pump seals.  
(5)(i) Each sensor as described in paragraph (d)(3) is checked daily or is equipped with an audible alarm, 

and  
(ii) The owner or operator determines, based on design considerations and operating experience, a 

criterion that indicates failure of the seal system, the barrier fluid system, or both.  
(6) (i) If there are indications of liquids dripping from the pump seal or the sensor indicates failure of 

the seal system, the barrier fluid system, or both based on the criterion determined in paragraph (d)(5)(ii), a leak is 
detected.  

(ii) When a leak is detected, it shall be repaired as soon as practicable, but not later than 15 
calendar days after it is detected, except as provided in §  60.482-9.  

(iii) A first attempt at repair shall be made no later than 5 calendar days after each leak is 
detected.  

(e) Any pump that is designated, as described in §  60.486(e)(1) and (2), for no detectable emission, as indicated 
by an instrument reading of less than 500 ppm above background, is exempt from the requirements of paragraphs 
(a), (c), and (d) of this section if the pump:  

(1) Has no externally actuated shaft penetrating the pump housing,  
(2) Is demonstrated to be operating with no detectable emissions as indicated by an instrument reading of 

less than 500 ppm above background as measured by the methods specified in §  60.485(c), and  
(3) Is tested for compliance with paragraph (e)(2) of this section initially upon designation, annually, and 

at other times requested by the Administrator.  
 



(f) If any pump is equipped with a closed vent system capable of capturing and transporting any leakage from the 
seal or seals to a process or to a fuel gas system or to a control device that complies with the requirements of 
§  60.482-10, it is exempt from paragraphs (a) through (e) of this section.  
 
(g) Any pump that is designated, as described in §  60.486(f)(1), as an unsafe-to-monitor pump is exempt from the 
monitoring and inspection requirements of paragraphs (a) and (d)(4) through (6) of this section if:  

(1) The owner or operator of the pump demonstrates that the pump is unsafe-to-monitor because 
monitoring personnel would be exposed to an immediate danger as a consequence of complying with paragraph 
(a) of this section; and  

(2) The owner or operator of the pump has a written plan that requires monitoring of the pump as 
frequently as practicable during safe-to-monitor times but not more frequently than the periodic monitoring 
schedule otherwise applicable, and repair of the equipment according to the procedures in paragraph (c) of this 
section if a leak is detected.  
 
(h) Any pump that is located within the boundary of an unmanned plant site is exempt from the weekly visual 
inspection requirement of paragraphs (a)(2) and (d)(4) of this section, and the daily requirements of paragraph 
(d)(5) of this section, provided that each pump is visually inspected as often as practicable and at least monthly.  
 
§  60.482-3  Standards: Compressors.  
 
(a) Each compressor shall be equipped with a seal system that includes a barrier fluid system and that prevents 
leakage of VOC to the atmosphere, except as provided in §  60.482-1(c) and paragraph (h) and (i) of this section.  
 
(b) Each compressor seal system as required in paragraph (a) shall be:  

(1) Operated with the barrier fluid at a pressure that is greater than the compressor stuffing box pressure; 
or  

(2) Equipped with a barrier fluid system degassing reservoir that is routed to a process or fuel gas system 
or connected by a closed vent system to a control device that complies with the requirements of §  60.482-10; or  

(3) Equipped with a system that purges the barrier fluid into a process stream with zero VOC emissions to 
the atmosphere.  
 
(c) The barrier fluid system shall be in heavy liquid service or shall not be in VOC service.  
 
(d) Each barrier fluid system as described in paragraph (a) shall be equipped with a sensor that will detect failure 
of the seal system, barrier fluid system, or both.  
 
(e) (1) Each sensor as required in paragraph (d) shall be checked daily or shall be equipped with an audible 
alarm.  

(2) The owner or operator shall determine, based on design considerations and operating experience, a 
criterion that indicates failure of the seal system, the barrier fluid system, or both.  
 
(f) If the sensor indicates failure of the seal system, the barrier system, or both based on the criterion determined 
under paragraph (e)(2), a leak is detected.  
 
(g) (1) When a leak is detected, it shall be repaired as soon as practicable, but not later than 15 calendar days 
after it is detected, except as provided in §  60.482-9.  

(2) A first attempt at repair shall be made no later than 5 calendar days after each leak is detected.  
 
(h) A compressor is exempt from the requirements of paragraphs (a) and (b) of this section, if it is equipped with a 
closed vent system to capture and transport leakage from the compressor drive shaft back to a process or fuel gas 
system or to a control device that complies with the requirements of §  60.482-10, except as provided in paragraph 
(i) of this section.  
 



(i) Any compressor that is designated, as described in §  60.486(e) (1) and (2), for no detectable emissions, as 
indicated by an instrument reading of less than 500 ppm above background, is exempt from the requirements of 
paragraphs (a)-(h) if the compressor:  

(1) Is demonstrated to be operating with no detectable emissions, as indicated by an instrument reading of 
less than 500 ppm above background, as measured by the methods specified in §  60.485(c); and  
(2) Is tested for compliance with paragraph (i)(1) of this section initially upon designation, annually, and at other 
times requested by the Administrator.  
 
(j) Any existing reciprocating compressor in a process unit which becomes an affected facility under provisions of 
§  60.14 or §  60.15 is exempt from §  60.482(a), (b), (c), (d), (e), and (h), provided the owner or operator 
demonstrates that recasting the distance piece or replacing the compressor are the only options available to bring 
the compressor into compliance with the provisions of paragraphs (a) through (e) and (h) of this section.  
 
§  60.482-4  Standards: Pressure relief devices in gas/vapor service.  
 
(a) Except during pressure releases, each pressure relief device in gas/vapor service shall be operated with no 
detectable emissions, as indicated by an instrument reading of less than 500 ppm above background, as 
determined by the methods specified in §  60.485(c).  
 
(b) (1) After each pressure release, the pressure relief device shall be returned to a condition of no detectable 
emissions, as indicated by an instrument reading of less than 500 ppm above background, as soon as practicable, 
but no later than 5 calendar days after the pressure release, except as provided in §  60.482-9.  

(2) No later than 5 calendar days after the pressure release, the pressure relief device shall be monitored to 
confirm the conditions of no detectable emissions, as indicated by an instrument reading of less than 500 
ppm above background, by the methods specified in §  60.485(c).  

 
(c) Any pressure relief device that is routed to a process or fuel gas system or equipped with a closed vent system 
capable of capturing and transporting leakage through the pressure relief device to a control device as described in 
§  60.482-10 is exempted from the requirements of paragraphs (a) and (b) of this section.  
 
(d) (1) Any pressure relief device that is equipped with a rupture disk upstream of the pressure relief device is 
exempt from the requirements of paragraphs (a) and (b) of this section, provided the owner or operator complies 
with the requirements in paragraph (d)(2) of this section.  

(2) After each pressure release, a new rupture disk shall be installed upstream of the pressure relief device 
as soon as practicable, but no later than 5 calendar days after each pressure release, except as provided in 
§  60.482-9.  
 
§  60.482-5  Standards: Sampling connection systems.  
 
(a) Each sampling connection system shall be equipped with a closed-purged, closed-loop, or closed-vent system, 
except as provided in §  60.482-1(c). Gases displaced during filling of the sample container are not required to be 
collected or captured.  
 
(b) Each closed-purge, closed-loop, or closed-vent system as required in paragraph (a) of this section shall comply 
with the requirements specified in paragraphs (b)(1) through (4) of this section:  

(1) Return the purged process fluid directly to the process line; or  
(2) Collect and recycle the purged process fluid to a process; or  
(3) Be designed and operated to capture and transport all the purged process fluid to a control device that 

complies with the requirements of §  60.482-10; or  
(4) Collect, store, and transport the purged process fluid to any of the following systems or facilities:  

(i) A waste management unit as defined in 40 CFR 63.111, if the waste management unit is 
subject to, and operated in compliance with the provisions of 40 CFR part 63, subpart G, applicable to 
Group 1 wastewater streams;  



(ii) A treatment, storage, or disposal facility subject to regulation under 40 CFR part 262, 264, 
265, or 266; or  

(iii) A facility permitted, licensed, or registered by a State to manage municipal or industrial solid 
waste, if the process fluids are not hazardous waste as defined in 40 CFR part 261.  

 
(c) In situ sampling systems and sampling systems without purges are exempt from the requirements of 
paragraphs (a) and (b) of this section.  
 
§  60.482-6  Standards: Open-ended valves or lines.  
 
(a) (1) Each open-ended valve or line shall be equipped with a cap, blind flange, plug, or a second valve, 
except as provided in §  60.482-1(c).  

(2) The cap, blind flange, plug, or second valve shall seal the open end at all times except during 
operations requiring process fluid flow through the open-ended valve or line.  
 
(b) Each open-ended valve or line equipped with a second valve shall be operated in a manner such that the valve 
on the process fluid end is closed before the second valve is closed.  
 
(c) When a double block-and-bleed system is being used, the bleed valve or line may remain open during 
operations that require venting the line between the block valves but shall comply with paragraph (a) at all other 
times.  
 
(d) Open-ended valves or lines in an emergency shutdown system which are designed to open automatically in the 
event of a process upset are exempt from the requirements of paragraphs (a), (b) and (c) of this section.  
 
(e) Open-ended valves or lines containing materials which would autocatalytically polymerize or would present 
an explosion, serious overpressure, or other safety hazard if capped or equipped with a double block and bleed 
system as specified in paragraphs (a) through (c) of this section are exempt from the requirements of paragraphs 
(a) through (c) of this section.  
 
§  60.482-7  Standards: Valves in gas/vapor service and in light liquid service.  
 
(a) Each valve shall be monitored monthly to detect leaks by the methods specified in §  60.485(b) and shall 
comply with paragraphs (b) through (e), except as provided in paragraphs (f), (g), and (h), §  60.483-1, 2, and 
§  60.482-1(c).  
 
(b) If an instrument reading of 10,000 ppm or greater is measured, a leak is detected.  
 
(c) (1) Any valve for which a leak is not detected for 2 successive months may be monitored the first month 
of every quarter, beginning with the next quarter, until a leak is detected.  

(2) If a leak is detected, the valve shall be monitored monthly until a leak is not detected for 2 successive 
months.  
 
(d) (1) When a leak is detected, it shall be repaired as soon as practicable, but no later than 15 calendar days 
after the leak is detected, except as provided in §  60.482-9.  

(2) A first attempt at repair shall be made no later than 5 calendar days after each leak is detected.  
 
(e) First attempts at repair include, but are not limited to, the following best practices where practicable:  

(1) Tightening of bonnet bolts;  
(2) Replacement of bonnet bolts;  
(3) Tightening of packing gland nuts;  
(4) Injection of lubricant into lubricated packing.  

 



(f) Any valve that is designated, as described in §  60.486(e)(2), for no detectable emissions, as indicated by an 
instrument reading of less than 500 ppm above background, is exempt from the requirements of paragraph (a) if 
the valve:  

(1) Has no external actuating mechanism in contact with the process fluid,  
(2) Is operated with emissions less than 500 ppm above background as determined by the method 

specified in §  60.485(c), and  
(3) Is tested for compliance with paragraph (f)(2) of this section initially upon designation, annually, and 

at other times requested by the Administrator.  
 
(g) Any valve that is designated, as described in §  60.486(f)(1), as an unsafe-to-monitor valve is exempt from the 
requirements of paragraph (a) if:  

(1) The owner or operator of the valve demonstrates that the valve is unsafe to monitor because 
monitoring personnel would be exposed to an immediate danger as a consequence of complying with paragraph 
(a), and  

(2) The owner or operator of the valve adheres to a written plan that requires monitoring of the valve as 
frequently as practicable during safe-to-monitor times.  
 
(h) Any valve that is designated, as described in §  60.486(f)(2), as a difficult-to-monitor valve is exempt from the 
requirements of paragraph (a) if:  

(1) The owner or operator of the valve demonstrates that the valve cannot be monitored without elevating 
the monitoring personnel more than 2 meters above a support surface.  

(2) The process unit within which the valve is located either becomes an affected facility through §  60.14 
or §  60.15 or the owner or operator designates less than 3.0 percent of the total number of valves as difficult-to-
monitor, and  

(3) The owner or operator of the valve follows a written plan that requires monitoring of the valve at least 
once per calendar year.  
 
§  60.482-8  Standards: Pumps and valves in heavy liquid service, pressure relief devices in light liquid or 
heavy liquid service, and connectors.  
 
(a) If evidence of a potential leak is found by visual, audible, olfactory, or any other detection method at pumps 
and valves in heavy liquid service, pressure relief devices in light liquid or heavy liquid service, and connectors, 
the owner or operator shall follow either one of the following procedures:  

(1) The owner or operator shall monitor the equipment within 5 days by the method specified in 
§  60.485(b) and shall comply with the requirements of paragraphs (b) through (d) of this section.  

(2) The owner or operator shall eliminate the visual, audible, olfactory, or other indication of a potential 
leak.  
 
(b) If an instrument reading of 10,000 ppm or greater is measured, a leak is detected.  
 
(c) (1) When a leak is detected, it shall be repaired as soon as practicable, but not later than 15 calendar days 
after it is detected, except as provided in §  60.482-9.  

(2) The first attempt at repair shall be made no later than 5 calendar days after each leak is detected.  
 
(d) First attempts at repair include, but are not limited to, the best practices described under §  60.482-7(e).  
 
§  60.482-9  Standards: Delay of repair.  
 
(a) Delay of repair of equipment for which leaks have been detected will be allowed if repair within 15 days is 
technically infeasible without a process unit shutdown. Repair of this equipment shall occur before the end of the 
next process unit shutdown.  
 



(b) Delay of repair of equipment will be allowed for equipment which is isolated from the process and which does 
not remain in VOC service.  
 
(c) Delay of repair for valves will be allowed if:  

(1) The owner or operator demonstrates that emissions of purged material resulting from immediate repair 
are greater than the fugitive emissions likely to result from delay of repair, and  

(2) When repair procedures are effected, the purged material is collected and destroyed or recovered in a 
control device complying with §  60.482-10.  
 
(d) Delay of repair for pumps will be allowed if:  

(1) Repair requires the use of a dual mechanical seal system that includes a barrier fluid system, and  
(2) Repair is completed as soon as practicable, but not later than 6 months after the leak was detected.  

 
(e) Delay of repair beyond a process unit shutdown will be allowed for a valve, if valve assembly replacement is 
necessary during the process unit shutdown, valve assembly supplies have been depleted, and valve assembly 
supplies had been sufficiently stocked before the supplies were depleted. Delay of repair beyond the next process 
unit shutdown will not be allowed unless the next process unit shutdown occurs sooner than 6 months after the 
first process unit shutdown.  
 
§  60.482-10  Standards: Closed vent systems and control devices.  
 
(a) Owners or operators of closed vent systems and control devices used to comply with provisions of this subpart 
shall comply with the provisions of this section.  
 
(b) Vapor recovery systems (for example, condensers and absorbers) shall be designed and operated to recover the 
VOC emissions vented to them with an efficiency of 95 percent or greater, or to an exit concentration of 20 parts 
per million by volume, whichever is less stringent.  
 
(c) Enclosed combustion devices shall be designed and operated to reduce the VOC emissions vented to them 
with an efficiency of 95 percent or greater, or to an exit concentration of 20 parts per million by volume, on a dry 
basis, corrected to 3 percent oxygen, whichever is less stringent or to provide a minimum residence time of 0.75 
seconds at a minimum temperature of 816 °C.  
 
(d) Flares used to comply with this subpart shall comply with the requirements of §60.18.  
 
(e) Owners or operators of control devices used to comply with the provisions of this subpart shall monitor these 
control devices to ensure that they are operated and maintained in conformance with their designs.  
 
(f) Except as provided in paragraphs (i) through (k) of this section, each closed vent system shall be inspected 
according to the procedures and schedule specified in paragraphs (f)(1) and (f)(2) of this section.  

(1) If the vapor collection system or closed vent system is constructed of hard-piping, the owner or 
operator shall comply with the requirements specified in paragraphs (f)(1)(i) and (f)(1)(ii) of this section:  

(i) Conduct an initial inspection according to the procedures in §  60.485(b); and  
(ii) Conduct annual visual inspections for visible, audible, or olfactory indications of leaks.  

(2) If the vapor collection system or closed vent system is constructed of ductwork, the owner or operator 
shall:  

(i) Conduct an initial inspection according to the procedures in §  60.485(b); and  
(ii) Conduct annual inspections according to the procedures in §  60.485(b).  

 
(g) Leaks, as indicated by an instrument reading greater than 500 parts per million by volume above background 
or by visual inspections, shall be repaired as soon as practicable except as provided in paragraph (h) of this 
section.  

(1) A first attempt at repair shall be made no later than 5 calendar days after the leak is detected.  



(2) Repair shall be completed no later than 15 calendar days after the leak is detected.  
 
(h) Delay of repair of a closed vent system for which leaks have been detected is allowed if the repair is 
technically infeasible without a process unit shutdown or if the owner or operator determines that emissions 
resulting from immediate repair would be greater than the fugitive emissions likely to result from delay of repair. 
Repair of such equipment shall be complete by the end of the next process unit shutdown.  
 
(i) If a vapor collection system or closed vent system is operated under a vacuum, it is exempt from the inspection 
requirements of paragraphs (f)(1)(i) and (f)(2) of this section.  
 
(j) Any parts of the closed vent system that are designated, as described in paragraph (l)(1) of this section, as 
unsafe to inspect are exempt from the inspection requirements of paragraphs (f)(1)(i) and (f)(2) of this section if 
they comply with the requirements specified in paragraphs (j)(1) and (j)(2) of this section:  

(1) The owner or operator determines that the equipment is unsafe to inspect because inspecting personnel 
would be exposed to an imminent or potential danger as a consequence of complying with paragraphs (f)(1)(i) or 
(f)(2) of this section; and  

(2) The owner or operator has a written plan that requires inspection of the equipment as frequently as 
practicable during safe-to-inspect times.  
 
(k) Any parts of the closed vent system that are designated, as described in paragraph (l)(2) of this section, as 
difficult to inspect are exempt from the inspection requirements of paragraphs (f)(1)(i) and (f)(2) of this section if 
they comply with the requirements specified in paragraphs (k)(1) through (k)(3) of this section:  

(1) The owner or operator determines that the equipment cannot be inspected without elevating the 
inspecting personnel more than 2 meters above a support surface; and  

(2) The process unit within which the closed vent system is located becomes an affected facility through 
§§  60.14 or 60.15, or the owner or operator designates less than 3.0 percent of the total number of closed vent 
system equipment as difficult to inspect; and  

(3) The owner or operator has a written plan that requires inspection of the equipment at least once every 
5 years. A closed vent system is exempt from inspection if it is operated under a vacuum.  
 
(l) The owner or operator shall record the information specified in paragraphs (l)(1) through (l)(5) of this section.  

(1) Identification of all parts of the closed vent system that are designated as unsafe to inspect, an 
explanation of why the equipment is unsafe to inspect, and the plan for inspecting the equipment.  

(2) Identification of all parts of the closed vent system that are designated as difficult to inspect, an 
explanation of why the equipment is difficult to inspect, and the plan for inspecting the equipment.  

(3) For each inspection during which a leak is detected, a record of the information specified in 
§  60.486(c).  

(4) For each inspection conducted in accordance with §  60.485(b) during which no leaks are detected, a 
record that the inspection was performed, the date of the inspection, and a statement that no leaks were detected.  

(5) For each visual inspection conducted in accordance with paragraph (f)(1)(ii) of this section during 
which no leaks are detected, a record that the inspection was performed, the date of the inspection, and a 
statement that no leaks were detected.  
 
(m) Closed vent systems and control devices used to comply with provisions of this subpart shall be operated at 
all times when emissions may be vented to them.  
 
§  60.483-1  Alternative standards for valves -- allowable percentage of valves leaking.  
 
(a) An owner or operator may elect to comply with an allowable percentage of valves leaking of equal to or less 
than 2.0 percent.  
 
(b) The following requirements shall be met if an owner or operator wishes to comply with an allowable 
percentage of valves leaking:  



(1) An owner or operator must notify the Administrator that the owner or operator has elected to comply 
with the allowable percentage of valves leaking before implementing this alternative standard, as specified in 
§  60.487(d).  

(2) A performance test as specified in paragraph (c) of this section shall be conducted initially upon 
designation, annually, and at other times requested by the Administrator.  

(3) If a valve leak is detected, it shall be repaired in accordance with §  60.482-7(d) and (e).  
 
(c) Performance tests shall be conducted in the following manner:  

(1) All valves in gas/vapor and light liquid service within the affected facility shall be monitored within 1 
week by the methods specified in §  60.485(b).  

(2) If an instrument reading of 10,000 ppm or greater is measured, a leak is detected.  
(3) The leak percentage shall be determined by dividing the number of valves for which leaks are detected 

by the number of valves in gas/vapor and light liquid service within the affected facility.  
 
(d) Owners and operators who elect to comply with this alternative standard shall not have an affected facility 
with a leak percentage greater than 2.0 percent.  
 
§  60.483-2  Alternative standards for valves -- skip period leak detection and repair.  
 
(a) (1) An owner or operator may elect to comply with one of the alternative work practices specified in 
paragraphs (b)(2) and (3) of this section.  

(2) An owner or operator must notify the Administrator before implementing one of the alternative work 
practices, as specified in §  60.487(d).  
 
(b) (1) An owner or operator shall comply initially with the requirements for valves in gas/vapor service and 
valves in light liquid service, as described in §  60.482-7.  

(2) After 2 consecutive quarterly leak detection periods with the percent of valves leaking equal to or less 
than 2.0, an owner or operator may begin to skip 1 of the quarterly leak detection periods for the valves in 
gas/vapor and light liquid service.  

(3) After 5 consecutive quarterly leak detection periods with the percent of valves leaking equal to or less 
than 2.0, an owner or operator may begin to skip 3 of the quarterly leak detection periods for the valves in 
gas/vapor and light liquid service.  

(4) If the percent of valves leaking is greater than 2.0, the owner or operator shall comply with the 
requirements as described in §  60.482-7 but can again elect to use this section.  

(5) The percent of valves leaking shall be determined by dividing the sum of valves found leaking during 
current monitoring and valves for which repair has been delayed by the total number of valves subject to the 
requirements of this section.  

(6) An owner or operator must keep a record of the percent of valves found leaking during each leak 
detection period.  
 
§  60.484  Equivalence of means of emission limitation.  
 
(a) Each owner or operator subject to the provisions of this subpart may apply to the Administrator for 
determination of equivalance for any means of emission limitation that achieves a reduction in emissions of VOC 
at least equivalent to the reduction in emissions of VOC achieved by the controls required in this subpart.  
 
(b) Determination of equivalence to the equipment, design, and operational requirements of this subpart will be 
evaluated by the following guidelines:  

(1) Each owner or operator applying for an equivalence determination shall be responsible for collecting 
and verifying test data to demonstrate equivalence of means of emission limitation.  

(2) The Administrator will compare test data for the means of emission limitation to test data for the 
equipment, design, and operational requirements.  



(3) The Administrator may condition the approval of equivalence on requirements that may be necessary 
to assure operation and maintenance to achieve the same emission reduction as the equipment, design, and 
operational requirements.  
 
(c) Determination of equivalence to the required work practices in this subpart will be evaluated by the following 
guidelines:  

(1) Each owner or operator applying for a determination of equivalence shall be responsible for collecting 
and verifying test data to demonstrate equivalence of an equivalent means of emission limitation.  

(2) For each affected facility for which a determination of equivalence is requested, the emission 
reduction achieved by the required work practice shall be demonstrated.  

(3) For each affected facility, for which a determination of equivalence is requested, the emission 
reduction achieved by the equivalent means of emission limitation shall be demonstrated.  

(4) Each owner or operator applying for a determination of equivalence shall commit in writing to work 
practice(s) that provide for emission reductions equal to or greater than the emission reductions achieved by the 
required work practice.  

(5) The Administrator will compare the demonstrated emission reduction for the equivalent means of 
emission limitation to the demonstrated emission reduction for the required work practices and will consider the 
commitment in paragraph (c)(4).  

(6) The Administrator may condition the approval of equivalence on requirements that may be necessary 
to assure operation and maintenance to achieve the same emission reduction as the required work practice.  
 
(d) An owner or operator may offer a unique approach to demonstrate the equivalence of any equivalent means of 
emission limitation.  
 
(e) (1) After a request for determination of equivalence is received, the Administrator will publish a notice in 
the Federal Register and provide the opportunity for public hearing if the Administrator judges that the request 
may be approved.  

(2) After notice and opportunity for public hearing, the Administrator will determine the equivalence of a 
means of emission limitation and will publish the determination in the Federal Register.  

(3) Any equivalent means of emission limitations approved under this section shall constitute a required 
work practice, equipment, design, or operational standard within the meaning of section 111(h)(1) of the Clean 
Air Act.  
 
(f) (1) Manufacturers of equipment used to control equipment leaks of VOC may apply to the Administrator 
for determination of equivalence for any equivalent means of emission limitation that achieves a reduction in 
emissions of VOC achieved by the equipment, design, and operational requirements of this subpart.  

(2) The Administrator will make an equivalence determination according to the provisions of paragraphs 
(b), (c), (d), and (e) of this section.  
 
§  60.485  Test methods and procedures.  
 
(a) In conducting the performance tests required in §  60.8, the owner or operator shall use as reference methods 
and procedures the test methods in appendix A of this part or other methods and procedures as specified in this 
section, except as provided in §  60.8(b).  
 
(b) The owner or operator shall determine compliance with the standards in §§  60.482, 60.483, and 60.484 as 
follows:  

(1) Method 21 shall be used to determine the presence of leaking sources. The instrument shall be 
calibrated before use each day of its use by the procedures specified in Method 21. The following calibration 
gases shall be used:  

(i) Zero air (less than 10 ppm of hydrocarbon in air); and  
(ii) A mixture of methane or n-hexane and air at a concentration of about, but less than, 10,000 

ppm methane or n-hexane.  



 
(c) The owner or operator shall determine compliance with the no detectable emission standards in §§  60.482-
2(e), 60.482-3(i), 60.482-4, 60.482-7(f), and 60.482-10(e) as follows:  

(1) The requirements of paragraph (b) shall apply.  
(2) Method 21 shall be used to determine the background level. All potential leak interfaces shall be 

traversed as close to the interface as possible. The arithmetic difference between the maximum concentration 
indicated by the instrument and the background level is compared with 500 ppm for determining compliance.  
 
(d) The owner or operator shall test each piece of equipment unless he demonstrates that a process unit is not in 
VOC service, i.e., that the VOC content would never be reasonably expected to exceed 10 percent by weight. For 
purposes of this demonstration, the following methods and procedures shall be used:  

(1) Procedures that conform to the general methods in ASTM E260-73, 91, or 96, E168-67, 77, or 92, 
E169-63, 77, or 93 (incorporated by reference -- see §  60.17) shall be used to determine the percent VOC content 
in the process fluid that is contained in or contacts a piece of equipment.  

(2) Organic compounds that are considered by the Administrator to have negligible photochemical 
reactivity may be excluded from the total quantity of organic compounds in determining the VOC content of the 
process fluid.  

(3) Engineering judgment may be used to estimate the VOC content, if a piece of equipment had not been 
shown previously to be in service. If the Administrator disagrees with the judgment, paragraphs (d) (1) and (2) of 
this section shall be used to resolve the disagreement.  
 
(e) The owner or operator shall demonstrate that an equipment is in light liquid service by showing that all the 
following conditions apply:  

(1) The vapor pressure of one or more of the components is greater than 0.3 kPa at 20 °C (1.2 in. H2O at 
68 °F). Standard reference texts or ASTM D2879-83, 96, or 97 (incorporated by reference -- see §  60.17) shall be 
used to determine the vapor pressures.  

(2) The total concentration of the pure components having a vapor pressure greater than 0.3 kPa at 20 °C 
(1.2 in. H2O at 68 °F) is equal to or greater than 20 percent by weight.  

(3) The fluid is a liquid at operating conditions.  
 
(f) Samples used in conjunction with paragraphs (d), (e), and (g) of this section shall be representative of the 
process fluid that is contained in or contacts the equipment or the gas being combusted in the flare.  
 
(g) The owner or operator shall determine compliance with the standards of flares as follows:  

(1) Method 22 shall be used to determine visible emissions.  
(2) A thermocouple or any other equivalent device shall be used to monitor the presence of a pilot flame 

in the flare.  
(3) The maximum permitted velocity for air assisted flares shall be computed using the following 

equation:  
 

 
 

Where:  
Vmax = Maximum permitted velocity, m/sec (ft/sec)  
HT = Net heating value of the gas being combusted, MJ/scm (Btu/scf).  
K1 = 8.706 m/sec (metric units)  
     = 28.56 ft/sec (English units)  
K2 = 0.7084 m 4/(MJ-sec) (metric units)  
    = 0.087 ft 4/(Btu-sec) (English units)  

(4) The net heating value (HT) of the gas being combusted in a flare shall be computed using the 
following equation:  
 



 
 
 

Where:  
K = Conversion constant, 1.740 × 10 7 (g-mole)(MJ)/ (ppm-scm-kcal) (metric units)  
    = 4.674 × 10 8 [(g-mole)(Btu)/(ppm-scf-kcal)] (English units)  
Ci = Concentration of sample component "i," ppm  
Hi = net heat of combustion of sample component "i" at 25 °C and 760 mm Hg (77 °F and 14.7 psi), kcal/g-mole  

(5) Method 18 and ASTM D2504-67, 77, or 88 (Reapproved 1993) (incorporated by reference -- see 
§  60.17) shall be used to determine the concentration of sample component "i."  

(6) ASTM D2382-76 or 88 or D4809-95 (incorporated by reference -- see §  60.17) shall be used to 
determine the net heat of combustion of component "i" if published values are not available or cannot be 
calculated.  

(7) Method 2, 2A, 2C, or 2D, as appropriate, shall be used to determine the actual exit velocity of a flare. 
If needed, the unobstructed (free) cross-sectional area of the flare tip shall be used.  
 
§  60.486  Recordkeeping requirements.  
 
(a) (1) Each owner or operator subject to the provisions of this subpart shall comply with the recordkeeping 
requirements of this section.  

(2) An owner or operator of more than one affected facility subject to the provisions of this subpart may 
comply with the recordkeeping requirements for these facilities in one recordkeeping system if the system 
identifies each record by each facility.  
 
(b) When each leak is detected as specified in §§  60.482-2, 60.482-3, 60.482-7, 60.482-8, and 60.483-2, the 
following requirements apply:  

(1) A weatherproof and readily visible identification, marked with the equipment identification number, 
shall be attached to the leaking equipment.  

(2) The identification on a valve may be removed after it has been monitored for 2 successive months as 
specified in §  60.482-7(c) and no leak has been detected during those 2 months.  

(3) The identification on equipment except on a valve, may be removed after it has been repaired.  
 
(c) When each leak is detected as specified in §§  60.482-2, 60.482-3, 60.482-7, 60.482-8, and 60.483-2, the 
following information shall be recorded in a log and shall be kept for 2 years in a readily accessible location:  

(1) The instrument and operator identification numbers and the equipment identification number.  
(2) The date the leak was detected and the dates of each attempt to repair the leak.  
(3) Repair methods applied in each attempt to repair the leak.  
(4) "Above 10,000" if the maximum instrument reading measured by the methods specified in 

§  60.485(a) after each repair attempt is equal to or greater than 10,000 ppm.  
(5) "Repair delayed" and the reason for the delay if a leak is not repaired within 15 calendar days after 

discovery of the leak.  
(6) The signature of the owner or operator (or designate) whose decision it was that repair could not be 

effected without a process shutdown.  
(7) The expected date of successful repair of the leak if a leak is not repaired within 15 days.  
(8) Dates of process unit shutdowns that occur while the equipment is unrepaired.  
(9) The date of successful repair of the leak.  

 
(d) The following information pertaining to the design requirements for closed vent systems and control devices 
described in §  60.482-10 shall be recorded and kept in a readily accessible location:  

(1) Detailed schematics, design specifications, and piping and instrumentation diagrams.  
(2) The dates and descriptions of any changes in the design specifications.  



(3) A description of the parameter or parameters monitored, as required in §  60.482-10(e), to ensure that 
control devices are operated and maintained in conformance with their design and an explanation of why that 
parameter (or parameters) was selected for the monitoring.  

(4) Periods when the closed vent systems and control devices required in §§  60.482-2, 60.482-3, 60.482-
4, and 60.482-5 are not operated as designed, including periods when a flare pilot light does not have a flame.  

(5) Dates of startups and shutdowns of the closed vent systems and control devices required in 
§§  60.482-2, 60.482-3, 60.482-4, and 60.482-5.  
 
(e) The following information pertaining to all equipment subject to the requirements in §§  60.482-1 to 60.482-
10 shall be recorded in a log that is kept in a readily accessible location:  

(1) A list of identification numbers for equipment subject to the requirements of this subpart.  
(2) (i) A list of identification numbers for equipment that are designated for no detectable emissions 

under the provisions of §§  60.482-2(e), 60.482-3(i) and 60.482-7(f).  
(ii) The designation of equipment as subject to the requirements of §  60.482-2(e), §  60.482-3(i), 

or §  60.482-7(f) shall be signed by the owner or operator.  
(3) A list of equipment identification numbers for pressure relief devices required to comply with 

§  60.482-4.  
(4) (i) The dates of each compliance test as required in §§  60.482-2(e), 60.482-3(i), 60.482-4, and 

60.482-7(f).  
(ii) The background level measured during each compliance test.  
(iii) The maximum instrument reading measured at the equipment during each compliance test.  

(5) A list of identification numbers for equipment in vacuum service.  
 
(f) The following information pertaining to all valves subject to the requirements of §  60.482-7(g) and (h) and to 
all pumps subject to the requirements of §  60.482-2(g) shall be recorded in a log that is kept in a readily 
accessible location:  

(1) A list of identification numbers for valves and pumps that are designated as unsafe-to-monitor, an 
explanation for each valve or pump stating why the valve or pump is unsafe-to-monitor, and the plan for 
monitoring each valve or pump.  

(2) A list of identification numbers for valves that are designated as difficult-to-monitor, an explanation 
for each valve stating why the valve is difficult-to-monitor, and the schedule for monitoring each valve.  
 
(g) The following information shall be recorded for valves complying with §  60.483-2:  

(1) A schedule of monitoring.  
(2) The percent of valves found leaking during each monitoring period.  

 
(h) The following information shall be recorded in a log that is kept in a readily accessible location:  

(1) Design criterion required in §§  60.482-2(d)(5) and 60.482-3(e)(2) and explanation of the design 
criterion; and  

(2) Any changes to this criterion and the reasons for the changes.  
 
(i) The following information shall be recorded in a log that is kept in a readily accessible location for use in 
determining exemptions as provided in §  60.480(d):  

(1) An analysis demonstrating the design capacity of the affected facility,  
(2) A statement listing the feed or raw materials and products from the affected facilities and an analysis 

demonstrating whether these chemicals are heavy liquids or beverage alcohol, and  
(3) An analysis demonstrating that equipment is not in VOC service.  

 
(j) Information and data used to demonstrate that a piece of equipment is not in VOC service shall be recorded in 
a log that is kept in a readily accessible location.  
 
(k) The provisions of §  60.7 (b) and (d) do not apply to affected facilities subject to this subpart.  
 



§  60.487  Reporting requirements.  
 
(a) Each owner or operator subject to the provisions of this subpart shall submit semiannual reports to the 
Administrator beginning six months after the initial startup date.  
 
(b) The initial semiannual report to the Administrator shall include the following information:  

(1) Process unit identification.  
(2) Number of valves subject to the requirements of §  60.482-7, excluding those valves designated for no 

detectable emissions under the provisions of §  60.482-7(f).  
(3) Number of pumps subject to the requirements of §  60.482-2, excluding those pumps designated for 

no detectable emissions under the provisions of §  60.482-2(e) and those pumps complying with §  60.482-2(f).  
(4) Number of compressors subject to the requirements of §  60.482-3, excluding those compressors 

designated for no detectable emissions under the provisions of §  60.482-3(i) and those compressors complying 
with §  60.482-3(h).  
 
(c) All semiannual reports to the Administrator shall include the following information, summarized from the 
information in §  60.486:  

(1) Process unit identification.  
(2) For each month during the semiannual reporting period,  

(i) Number of valves for which leaks were detected as described in §  60.482(7)(b) or §  60.483-2,  
(ii) Number of valves for which leaks were not repaired as required in §  60.482-7(d)(1),  
(iii) Number of pumps for which leaks were detected as described in §  60.482-2(b) and (d)(6)(i),  
(iv) Number of pumps for which leaks were not repaired as required in §  60.482-2(c)(1) and 

(d)(6)(ii),  
(v) Number of compressors for which leaks were detected as described in §  60.482-3(f),  
(vi) Number of compressors for which leaks were not repaired as required in §  60.482-3(g)(1), 

and  
(vii) The facts that explain each delay of repair and, where appropriate, why a process unit 

shutdown was technically infeasible.  
(3) Dates of process unit shutdowns which occurred within the semiannual reporting period.  
(4) Revisions to items reported according to paragraph (b) if changes have occurred since the initial report 

or subsequent revisions to the initial report.  
 
(d) An owner or operator electing to comply with the provisions of §§  60.483-1 or 60.483-2 shall notify the 
Administrator of the alternative standard selected 90 days before implementing either of the provisions.  
 
(e) An owner or operator shall report the results of all performance tests in accordance with §  60.8 of the General 
Provisions. The provisions of §  60.8(d) do not apply to affected facilities subject to the provisions of this subpart 
except that an owner or operator must notify the Administrator of the schedule for the initial performance tests at 
least 30 days before the initial performance tests.  
 
(f) The requirements of paragraphs (a) through (c) of this section remain in force until and unless EPA, in 
delegating enforcement authority to a State under section 111(c) of the Act, approves reporting requirements or an 
alternative means of compliance surveillance adopted by such State. In that event, affected sources within the 
State will be relieved of the obligation to comply with the requirements of paragraphs (a) through (c) of this 
section, provided that they comply with the requirements established by the State.  
 
§  60.488  Reconstruction.  
 
For the purposes of this subpart:  
(a) The cost of the following frequently replaced components of the facility shall not be considered in calculating 
either the "fixed capital cost of the new components" or the "fixed capital costs that would be required to 
construct a comparable new facility" under §  60.15: pump seals, nuts and bolts, rupture disks, and packings.  



 
(b) Under §  60.15, the "fixed capital cost of new components" includes the fixed capital cost of all depreciable 
components (except components specified in §  60.488 (a)) which are or will be replaced pursuant to all 
continuous programs of component replacement which are commenced within any 2-year period following the 
applicability date for the appropriate subpart. (See the "Applicability and designation of affected facility" section 
of the appropriate subpart.) For purposes of this paragraph, "commenced" means that an owner or operator has 
undertaken a continuous program of component replacement or that an owner or operator has entered into a 
contractual obligation to undertake and complete, within a reasonable time, a continuous program of component 
replacement.  
 
 
[Please see 40 CFR 60.489  for the list of chemicals produced by affected facilities.] 


