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REDESIGNATION REQUEST AND MAINTENANCE PLAN FOR THE CLEVELAND 

2012 ANNUAL PM2.5 NONATTAINMENT AREA 
 

Cuyahoga and Lorain Counties, Ohio 
 
 

CHAPTER ONE 
 
Introduction 
The Clean Air Act (CAA), as amended, requires each State with areas failing to meet the 
annual PM2.5

1 National Ambient Air Quality Standard (NAAQS) to develop State 
Implementation Plans (SIPs) to expeditiously attain and maintain the standards.  On 
January 15, 2013, the primary annual standard for PM2.5 was strengthened to 12.0 μg/m3 
(78 FR 3086). One area in Ohio, Cleveland, comprised of Cuyahoga and Lorain Counties, 
was designated as moderate nonattainment effective April 15, 2015 (80 FR 18535). 
 
The CAA Amendments requires states to develop SIPs that provide for attainment by the 
applicable attainment date, often referred to as “attainment demonstrations”, for their 
nonattainment areas. For the 2012 PM2.5 NAAQS, these SIPs were due 18 months after 
designation, October 15, 2016, and must provide for attainment by December 31, 2021. 
Ohio EPA submitted its attainment demonstration for the entire State of Ohio on October 
14, 20162. On June 4, 2018, U.S. EPA proposed to approve portions of the submission as 
meeting the applicable CAA requirements for Reasonably Available Control Measures 
(RACM), emissions inventory, attainment demonstration modeling, and precursor 
insignificance demonstrations for NNSR and attainment planning purposes [83 FR 25608]3.  
 
Section 107(d)(3)(E) of the CAA allows states to request nonattainment areas to be 
redesignated to attainment provided certain criteria are met. The following are the criteria 
that must be met in order for an area to be redesignated from nonattainment to attainment:  
 

i) A determination that the area has attained the PM2.5 standard. 
ii) An approved State Implementation Plan (SIP) for the area under Section 

110(k). 
iii) A determination that the improvement in air quality is due to permanent 

and enforceable reductions in emissions resulting from implementation of 
the SIP and other federal requirements. 

iv) A fully approved maintenance plan under Section 175(A). 

                                                 
1 Particle pollution is a mixture of microscopic solids and liquid droplets suspended in air. This pollution, also known 
as particulate matter, is made up of a number of components, including acids (such as nitrates and sulfates), organic 
chemicals, metals, soil or dust particles, and allergens (such as fragments of pollen or mold spores). Fine particle 
pollution or PM2.5 describes particulate matter that is 2.5 micrometers in diameter and smaller - 1/30th the diameter of 
a human hair. Fine particle pollution can be emitted directly or formed secondarily in the atmosphere. 
2 http://epa.ohio.gov/dapc/SIP/2013.aspx  
3 U.S. EPA did not act on the other elements of the submission, including reasonable further progress (RFP), with 
quantitative milestones, and motor vehicle emission budgets (MVEBs). 
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v) A determination that all Section 110 and Part D requirements have been 
met.  

 
This document addresses each of these requirements, and provides additional information 
to support continued compliance with the 2012 annual PM2.5 standard. 
  
Geographical Description and Background 
The current Cleveland nonattainment area is located in northeastern Ohio and includes 
Cuyahoga and Lorain counties. This area is shown in Figure 1 under Chapter Three.  
 
As part of the 1997 annual PM2.5 standard designations, the following Counties within the 
Cleveland-Akron-Lorain, OH area were designated nonattainment and, therefore, were 
subject to nonattainment area rulemakings: Ashtabula, Cuyahoga, Lake, Lorain, Medina, 
Portage, and Summit Counties. The Cleveland-Akron-Lorain, OH area was redesignated to 
attainment on September 18, 2013 (78 FR 57270). 
 
As a result of the 2015 PM2.5 designations for the 2012 annual PM2.5 standard, U.S. EPA 
designated the Cleveland area (Cuyahoga and Lorain Counties) nonattainment for the 12.0 
µg/m3 annual standard, and Ohio EPA was required to develop a plan to reduce oxides of 
nitrogen (NOx), sulfur dioxide (SO2) and direct PM2.5 emissions and to demonstrate that the 
area will meet the federal annual air quality standard by December 31, 2021. Ohio’s main 
PM2.5 components are primary particles (organic carbon, crustal material, and elemental 
carbon), SO2 and NOx, which were included in the attainment demonstration analysis. 
Volatile organic compounds (VOCs) and ammonia (NH3) were determined to be 
insignificant in the Cleveland moderate nonattainment area based on a concentration-
based contribution analysis and a sensitivity-based analysis conducted in accordance with 
the August 26, 2016 Implementation Rule (81 FR 58010).  
 
This document is intended to support Ohio’s request that the Cleveland area be 
redesignated from nonattainment to attainment for the 2012 annual PM2.5 standard. 
 
Status of Air Quality 
PM2.5 complete quality-assured ambient air quality monitoring data for the most recent 
three (3) years, 2015 through 2017, demonstrate that the air quality has met the NAAQS for 
2012 annual PM2.5 in this nonattainment area. The NAAQS attainment, accompanied by 
decreases in emission levels discussed in Chapter Four, supports a redesignation to 
attainment for the Cleveland area based on the requirements in Section 107(d)(3)(E) of the 
CAA as amended. 
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CHAPTER TWO 
 
Requirements for Redesignation 
U.S. EPA has published detailed guidance in a document entitled Procedures for 
Processing Requests to Redesignate Areas to Attainment (redesignation guidance), issued 
September 4, 1992, to Regional Air Directors. The redesignation request and maintenance 
plan are based on the redesignation guidance, supplemented with additional guidance 
received from staff of U.S. EPA Region 5. 
 
Below is a summary of each redesignation criterion as it applies to the Cleveland area. 
 
i.) Attainment of the standard (CAA Section 107(d)(3)(E)(i))  
 There are two components involved in making this demonstration. The first 

component relies on ambient air quality data. The data that are used to 
demonstrate attainment should be the product of ambient monitoring that is 
representative of the area of highest concentration. The data should be 
collected and quality-assured in accordance with 40 CFR 58 and recorded in 
the Air Quality System (AQS) in order for it to be available to the public for 
review. Chapter Three discusses this requirement in more detail. 

 
 The second component relies upon supplemental U.S. EPA-approved air 

quality modeling. While no modeling is required for redesignating 
nonattainment areas, the redesignation guidance states it is “generally 
necessary” for particulate matter redesignations. Modeling conducted as part 
of the attainment demonstration submitted on October 14, 2016 showed 
future attainment and maintenance are provided.  

 
ii.) Permanent and enforceable improvement in air quality (CAA Section 

107(d)(3)(E)(iii)) 
 The state must be able to reasonably attribute the improvement in air quality 

to emission reductions which are permanent and enforceable. The state 
should estimate the percent reduction achieved from federal measures as 
well as control measures that have been adopted and implemented by the 
state. 

 
It was not necessary for Ohio to adopt or implement control measures for 
these counties beyond the federal measures.  
 
Ohio EPA has adopted several rules recently that will have an impact on 
statewide PM2.5 emissions in the future: 

 
 Cross-State Air Pollution Rule (CSAPR) 
 Clean Air Interstate Rule (CAIR) 
 NOx SIP Call Rules 
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 In addition, since the initial designations were made federally enforceable 
consent decrees have resulted in reductions in emissions from utilities across 
the state. 

 
 Chapters Four and Five discuss this requirement in more detail. 
 
iii.) Section 110 and Part D requirements (CAA Section 107(d)(3)(E)(v)) 
 For purposes of redesignation, a state must meet all requirements of Section 

110 and Part D that were applicable prior to submittal of the complete 
redesignation request. 

 
Subpart 1 of Part D, found in Sections 172-176 of the CAA, consists of 
general requirements applicable to all areas which are designated 
nonattainment based on a violation of the NAAQS. Subpart 4 of Part D, found 
in Section 189 of the CAA, consists of more specific requirements applicable 
to particulate matter. 

 
 a) Section 110(a) requirements 

Section 110(a) of Title I of the CAA contains the general requirements 
for a SIP. Section 110(a)(1) generally directs states to submit a SIP 
that provides for implementation, maintenance, and enforcement of 
the air quality standards to the U.S. EPA after reasonable notice and 
public hearing. Section 110(a)(2) provides that the infrastructure SIP 
submitted by a state must have been adopted by the state after 
reasonable public notice and hearing, and that, among other things, it 
must include enforceable emission limitations and other control 
measures4, means or techniques necessary to meet the requirements 
of the CAA; provide for establishment and operation of appropriate 
devices, methods, systems and procedures necessary to monitor 
ambient air quality; provide for implementation of a source permit 
program to regulate the modification and construction of any 
stationary source within the areas covered by the plan; include 
provisions for the implementation of Part C, prevention of significant 
deterioration (PSD) and Part D, NSR permit programs; include criteria 
for stationary source emission control measures, monitoring, and 
reporting; include provisions for air quality modeling; and provides for 
public and local agency participation in planning and emission control 
rule development. In Ohio’s December 4, 2015 infrastructure SIP 
submission, Ohio verified that the State fulfills the requirements of 
Section 110(a)(2) of the Act. 
 
Section 110(a)(2)(D) also requires State plans to prohibit emissions 
from within the State which contribute significantly to nonattainment or 

                                                 
4 Other than nonattainment emission limitations and measures which are a part of 
nonattainment area plans and subject to the timing requirements of Section 172 of the CAA. 
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maintenance areas in any other State, or which interfere with 
programs under Part C to prevent significant deterioration of air quality 
or to achieve reasonable progress toward the national visibility goal for 
Federal class I areas (national parks and wilderness areas). In order 
to assist States in addressing their obligations regarding regionally 
transported pollution, U.S. EPA finalized CAIR to reduce SO2 and NOx 
emissions from large electric generating units (EGU). Ohio has met 
the requirements of the federal CAIR to reduce NOx and SO2 
emissions contributing to downwind states. On February 1, 2008, U.S. 
EPA approved Ohio’s CAIR program, which can be found in Ohio 
Administrative Code (OAC) Chapter 3745-1095. In July 2008, the D.C. 
Circuit court vacated CAIR and issued a subsequent remand without 
vacatur of CAIR in December 2008. The court then directed U.S. EPA 
to revise or replace CAIR in order to address the deficiencies 
identified by the court. On July 6, 2011, U.S. EPA finalized CSAPR as 
a replacement for CAIR. On August 21, 2012, the U.S. Court of 
Appeals for the D.C. Circuit vacated CSAPR and directed U.S. EPA to 
continue administering CAIR “pending the promulgation of a valid 
replacement.” In a subsequent decision on the merits, the Court 
vacated CSAPR based on a subset of petitioners’ claims, but on April 
29, 2014, the U.S. Supreme Court reversed that decision and 
remanded the case to the D.C. Circuit court for further proceedings. 
Throughout the initial round of D.C. Circuit proceedings and the 
ensuing U.S. Supreme Court proceedings, the stay remained in place 
and U.S. EPA has continued to implement CAIR. In order to allow 
CSAPR to replace CAIR in an equitable and orderly manner while 
further D.C. Circuit Court proceedings were held to resolve petitioner’s 
remaining claims, U.S. EPA filed a motion asking the D.C. Circuit 
Court to lift the stay. U.S EPA also asked the court to toll all CSAPR 
compliance deadlines that had not passed as of the date of the stay 
order by three years. On October 23, 2014, the Court granted the U.S. 
EPA’s motion. CSAPR became effective on January 1, 2015, for SO2 
and annual NOx, and May 1, 2015 for ozone season NOx. Combined 
with other final state and U.S. EPA actions, CSAPR will reduce power 
plant SO2 emissions by 73% and NOx emissions by 54% from 2005 
levels in the CSAPR region, which includes the states of Indiana, 
Kentucky, and Ohio. 

 
 b) Section 172(c) and 189(a) requirements 
  This Section contains general requirements for nonattainment plans. 

The requirements for reasonable further progress, identification of 
certain emissions increases, and other measures needed for 
attainment will not apply for redesignations because they only have 
meaning for areas not attaining the standard. The requirement for an 

                                                 
5 http://www.epa.ohio.gov/dapc/regs/regs.aspx#3745-109  
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emission inventory will be satisfied by the inventory requirements of 
the maintenance plan. The requirement to provide for the 
implementation of all RACT/RACM as expeditiously as practicable will 
demonstrate Ohio EPA’s current rules satisfy RACT/RACM for the 
2012 annual PM2.5 standard. Chapters Four and Five discuss these 
requirements in more detail.   

 
 c) Section 176(c) requirements 

Section 176(c) of the CAA requires states to establish criteria and 
procedures to ensure that Federally-supported or funded activities, 
including highway projects, conform to the air quality planning goals in 
the applicable SIPs. The requirement to determine conformity applies 
to transportation plans, programs and projects developed, funded or 
approved under Title 23 of the U.S. Code and the Federal Transit Act 
(transportation conformity) as well as to all other Federally-supported 
or funded projects (general conformity).  State conformity revisions 
must be consistent with Federal conformity regulations relating to 
consultation, enforcement, and enforceability, which U.S. EPA 
promulgated pursuant to CAA requirements.  
 
Ohio EPA established two SIPs for conformity. The rules in Ohio 
Administrative Code (OAC) Chapter 3745-101 contained Ohio’s SIP 
approved rules for transportation conformity, and OAC Chapter 3745-
102 contained Ohio’s SIP approved rules for general conformity. 
 
Ohio EPA’s transportation conformity rules in OAC Chapter 3745-101 
were approved as a part of Ohio’s SIP on July 31, 2000 (65 FR 
34395) and April 27, 2007 (72 FR 20945). However, Ohio’s 
transportation conformity rules in OAC Chapter 3745-101 were 
completely removed from Ohio’s SIP on March 2, 2015 (80 FR 11134) 
when the rules were replaced by a series of memorandums of 
understanding (MOUs) between Ohio EPA, U.S. EPA, and the various 
state and local agencies involved in the transportation conformity 
process. The currently effective MOUs are available on Ohio EPA’s 
website at:  http://epa.ohio.gov/dapc/sip/trans_conform.aspx. 
 
Ohio EPA’s general conformity rules in OAC Chapter 3745-102 were 
approved as part of Ohio’s SIP on March 11, 1996 (61 FR 9644). In 
April, 2010, U.S. EPA promulgated changes to 40 CFR 51.851. The 
language in paragraph (a) of the section was changed from “must” to 
“may”, thereby eliminating the requirement for states to maintain a 
general conformity SIP. For this reason, Ohio EPA requested, and 
U.S. EPA granted rescission of Ohio’s general conformity SIP. The 
rules in OAC Chapter 3745-102 were removed from the state SIP on 
May 26, 2015 (80 FR 29968). The state SIP was replaced by the 
federal rules in 40 CFR Part 93, subpart B. 
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iv.) Maintenance plans (CAA Section 107(d)(3)(E)(iv)) 
 Section 107(d)(3)(E) stipulates that for an area to be redesignated, U.S. EPA 

must fully approve a maintenance plan that meets the requirements of 
Section 175(A). The maintenance plan will constitute a SIP revision and must 
provide for maintenance of the relevant NAAQS in the area for at least 10 
years after redesignation. Section 175(A) further states that the plan shall 
contain such additional measures, if any, as may be necessary to ensure 
such maintenance. 

 
In addition, the maintenance plan shall contain such contingency measures 
as the Administrator deems necessary to ensure prompt correction of any 
violation of the NAAQS. At a minimum, the contingency measures must 
include a requirement that the state will implement all measures contained in 
the nonattainment SIP prior to redesignation. 

 
States seeking redesignation of a nonattainment area should consider the 
following provisions: 
 

 a.) attainment inventory; 
 b.) maintenance demonstration; 
 c.) monitoring network; 
 d.) verification of continued attainment; and 
 e.) contingency plan.  
 

 Chapter Six discusses this requirement in more detail. 
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CHAPTER THREE 
 
PM2.5 MONITORING 
CAA Section 107(d)(3)(E)(i) 
 
Requirement 1 of 4  
A demonstration that the NAAQS for 2012 annual PM2.5, as published in 40 CFR 50.7, has 
been attained.  
 

Background 
 There are 8 monitors measuring PM2.5 concentrations in this nonattainment 

area. These monitors are operated by Ohio EPA Division of Air Pollution 
Control, Northeast District Office, and the Cleveland Department of Public 
Health. A listing of the design values based on the three-year average of the 
annual mean concentrations from 2015 through 2017 is shown in Table 1. 
The locations of the monitoring sites for this nonattainment area are shown 
on Figure 1. 

 
Demonstration 
  

Figure 1 - Map of the Cleveland nonattainment area and monitor locations  
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Requirement 2 of 4  
Ambient monitoring data quality assured in accordance with 40 CFR 58.10, recorded in the 
U.S. EPA air quality system (AQS) database, and available for public view.  

 
Demonstration 
Ohio EPA has quality assured all data shown in Appendix A in accordance 
with 40 CFR 58.10 and all other federal requirements. Ohio EPA has 
recorded the data in the AQS database and, therefore, the data are available 
to the public. 

 
Requirement 3 of 4  
A showing that the three-year average of the annual mean values, based on data from all 
monitoring sites in the area or its affected downwind environs, are at or below 12.0 µg/m3. 
(This showing must rely on three complete, consecutive calendar years of quality assured 
data.) 

  
Background 

  
 The following information is taken from U.S. EPA's "Guideline on Data 

Handling Conventions for the PM NAAQS," U.S. EPA-454/R-99-008, April 
1999. 

 
 In accordance with the CAA Amendments, three complete years of 

monitoring data are required to demonstrate attainment at a monitoring site. 
The annual PM2.5 primary ambient air quality standards are met at an 
ambient air quality monitoring site when the three-year average of the annual 
average is less than or equal to 12.0 µg/m3. While calculating design values, 
three significant digits must be carried in the computations, with final values 
rounded to the nearest 0.1 µg/m3. Decimals 0.05 or greater are rounded up, 
and those less than 0.05 are rounded down, so that 12.049 µg/m3 is the 
largest concentration that is less than, or equal to 12.0 µg/m3. Values at or 
below 12.0 µg/m3 meet the standard; values equal to or greater than 12.1 
µg/m3 exceed the standard. An area is in compliance with the annual PM2.5 

NAAQS only if every monitoring site in the area meets the NAAQS. An 
individual site's 3-year average of the annual average concentrations is also 
called the site's design value. The air quality design value for the area is the 
highest design value among all sites in the area.  
 
Table 1 shows the monitoring data for 2015 – 2017 that were retrieved from 
the U.S. EPA AQS. The air quality design value for the area is the highest 
design value among all sites in the area.  
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Demonstration 
 

Table 1 - Monitoring Data for the Cleveland area for 2015 – 2017 
 

Annual Standard 

Year Average 

Site County 2015 2016 2017 2015-2017 

39-035-0034 

Cuyahoga 

9.2 7.8 7.8 8.2 

39-035-0038 11.8 10.0 9.9 10.6 

39-035-0045 11.0 9.4 9.7 10.1 

39-035-0060 11.9* 9.8 8.4 10.1*** 

39-035-0065 13.3 10.7 11.2 11.7 

39-035-0073 ** ** 7.3 7.3*** 

39-035-1002 9.1 7.8 8.1 8.3 

39-093-3002 Lorain 8.2 7.0 7.6 7.6 
* less than 75% capture in one quarter at the primary monitor, but substitution using a secondary monitor was 
completed resulting in an AQS 'valid' design value  
** new monitor started April 1, 2017 
***not a valid design value 
Source: U.S. EPA Air Quality System (AQS); http://www.epa.gov/ttn/airs/airsaqs/index.htm 

 
The design values calculated for the Cleveland area demonstrate that the 
annual PM2.5 NAAQS has been attained. However, one monitor in Cuyahoga 
County, site 39-035-0060, did not comply with the 75% data capture 
requirement for the 2015-2017 period. Specifically, site 39-035-0060 has only 
17% capture in the first quarter of 2015. This monitoring site experienced 
instrument malfunctions during the low percentage capture periods. 
 
Under 40 CFR Part 50, Appendix N, the use of less than complete data may 
be approved by U.S. EPA considering such factors as monitoring site 
closures/moves, monitoring diligence, and nearby concentrations in 
determining whether to use such data. Therefore, in order to further 
demonstrate that this monitor attained the standard, Ohio EPA prepared a 
statistical analysis using multiple imputations. Ohio EPA has imputed missing 
values for these sites and then performed an ordinary analysis as if the 
imputed values were real measurements. Multiple imputations use random 
draws from the conditional distribution of the target variable given the other 
variables. When a regression model is used for imputation, the process 
involves adding a random residual to the “best guess” for missing values, to 
yield the same conditional variance as the original variable. Appendix B 
describes and includes the full statistical analyses performed to show that the 
three-year averages of the annual mean value, based on missing data 
imputations, is below 12.0 µg/m3. 
 
 
Table 2 shows site 39-035-0060 before and after the imputation of missing 
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data. The “new” site (with imputed values) shows a passing design value for 
2014 to 2016 of less than 12.0 µg/m3. 
 

Table 2 - Comparison Between Original and Imputed Values for Site 39-035-0060 
from 2009 to 2016 

 

 
2013  2014  2015  2016  2017 

  2013‐
2015 

2014‐
2016 

2015‐
2017 

OLD  12.2  12.1  11.9  9.8  8.4    12.1  11.3  10.1 

NEW  12.2  12.1  11.7  9.8  8.4    12.0  11.2  10.0 

   incomplete data (quarter with <75% capture)                      

 
With the data imputation analysis and results, Requirement 3 of 4 has been 

met. 
 
National monitoring for PM2.5 began in 1999. There has been a clear 
downward trend in design values in the Cleveland area: 
 
Figure 2 - PM2.5 Annual Mean Trends Cleveland Area 

 
 
The same trend can be seen in each of the Lake Michigan Air Directors Consortium 
(LADCO) states:   
 
 
 
Figure 3 - PM2.5 Annual Mean Trends LADCO States 

Source: LADCO 
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Source: LADCO 

 

Design values have also trended downward nationally: 
 
Figure 4 - PM2.5 Annual Mean National Trends 

 
Source: http://www.epa.gov/airtrends/pm.html 

Requirement 4 of 4  
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A commitment that once redesignated, the state will continue to operate an appropriate 
monitoring network to verify the maintenance of the attainment status. 
 

Demonstration 
 Ohio EPA commits to continue monitoring PM2.5 levels at the Ohio sites 

indicated in Figure 1 and Table 1. Ohio EPA will consult with U.S. EPA 
Region 5 prior to making changes to the existing monitoring network, should 
changes become necessary in the future. Ohio EPA will continue to quality 
assure the monitoring data to meet the requirements of 40 CFR 58 and all 
other federal requirements. Connection to a central station and updates to 
the Ohio EPA web site6 will provide real time availability of the data and 
knowledge of any exceedances. Ohio EPA will enter all data into AQS on a 
timely basis in accordance with federal guidelines.  

                                                 
6 www.epa.ohio.gov/dapc  
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CHAPTER FOUR 
 
EMISSION INVENTORY 
CAA Section 107(d)(3)(E)(iii) 
 
U.S. EPA’s redesignation guidance requires the submittal of a comprehensive inventory of 
PM2.5 precursor emissions (primary particles (organic carbon, crustal matter, and elemental 
carbon), SO2 and NOx) representative of the year when the area achieves attainment of the 
annual PM2.5 air quality standard. In accordance with the provisions of Subpart 4 (Title I, 
Part D) of the CAA, precursor emissions inventories must also include VOCs and ammonia. 
Ohio also must demonstrate that the improvement in air quality between the year that 
violations occurred and the year that attainment was achieved is based on permanent and 
enforceable emission reductions. Other emission inventory related requirements include a 
projection of the emission inventory to a year at least 10 years following redesignation; a 
demonstration that the projected level of emissions is sufficient to maintain the annual 
PM2.5 standard; and a commitment to provide future updates of the inventory to enable 
tracking of emission levels during the 10-year maintenance period. 
 
The emissions inventory development and emissions projection discussion below, with the 
exception of the mobile (on-road) emissions inventory and projections, identifies 
procedures used by Ohio EPA regarding emissions from the counties in the Cleveland, OH 
area.  
  
Area, non-road, on-road and point source emissions were compiled as follows: 
 

 Area, non-road, point source (EGUs and non-EGUs), and marine, aircraft and rail 
(MAR) emissions were collected from the data available on U.S. EPA’s Air 
Emissions Modeling website7. Using Emissions Modeling platform 2011v6.3, data 
were collected for the 2011 National Emissions Inventory (NEI) year and the 2017, 
2023 and 2028 U.S. EPA-projected inventories. Therefore, 2011 point emissions are 
actual reported emissions from the 2011 NEI. 

o Specific versions of the 2011v6.3 platform used were 2011el, 2017ek, 2023el 
and 2028el. Differences between the ek and el platforms are not expected to 
be significant in the Cleveland, OH area as updated emissions were primarily 
for California, Mexico and Canada8. 

 Ohio EPA derived 2016 actual point emissions (for EGUs and non-EGUs) from state 
inventory databases (e.g., Ohio’s EIS database which serves as the basis for the 
NEI). 

 Mobile source emissions for all years were developed in conjunction with the Ohio 
EPA, Ohio Department of Transportation (Ohio DOT), and the Northeast Ohio 
Areawide Coordinating Agency (NOACA) and were calculated from emission factors 

                                                 
7 https://www.epa.gov/air-emissions-modeling/2011-version-63-platform  
8 https://www.epa.gov/sites/production/files/2017-11/documents/2011v6.3_2028_update_emismod_tsd_oct2017.pdf 
(see p. 5) 
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produced by U.S. EPA’s MOVES2014 (Motor Vehicle Emissions Simulator) software 
program and data extracted from the region’s travel-demand model. Appendix C 
contains detailed methodology and data for mobile source emissions for all years.  

o Only PM2.5 and NOx necessitate emissions inventory analysis. As 
documented in Ohio EPA’s attainment demonstration SIP, Ohio EPA in 
consultation with U.S. EPA determined mobile sources are insignificant 
contributors for SO2, NH3 and VOCs. Consistent with Ohio EPA’s attainment 
demonstration, Ohio EPA continues to consider mobile source SO2, NH3 and 
VOCs to be an insignificant contributor to fine particles for this nonattainment 
area. Based on the demonstration below, SO2 constitutes less than one 
percent (<0.82%) of the area’s total SO2 emissions in 2011, 2016, 2022 and 
2030 (ranging between 0.22% and 0.82%). Ohio is also not creating emission 
budgets for VOCs and ammonia because it concluded, consistent with U.S. 
EPA’s presumptions in the 2012 conformity rule regarding these precursors, 
that emissions of these precursors from on-road motor vehicles are not 
significant contributors to the area’s PM2.5 air quality problem. Such a finding 
would be based on a number of factors, including the percentage of motor 
vehicle emissions in the context of the total SIP inventory, the current state of 
air quality as determined by monitoring data for that NAAQS, the absence of 
SIP motor vehicle control measures, and historical trends and future 
projections of the growth of motor vehicle emissions. Mobile VOC emissions 
are projected to constitute 4.5% of the area’s total VOC emissions in 2022. 
Likewise, mobile ammonia emissions are projected constitute 21.3% of the 
area’s total ammonia emissions in 2022. As noted above, the Cleveland area 
is attaining the 1997 annual, 2006 24-hour, and 2012 annual PM2.5 standards 
and there is a clear downward trend in design values for the area. 
Furthermore, as part of Ohio EPA’s attainment demonstration, concentration-
based analysis and sensitivity-based analysis were performed in accordance 
with the 2016 Implementation Rule to show that SO2, NH3 and VOC 
precursors were not significant contributors to the PM2.5 nonattainment 
problem in the Cleveland area.  

 Using the above datasets: 
o 2016 emissions for area, non-road and MAR were assumed to be equivalent 

to the 2017 U.S. EPA-projected emissions (2017ek).  
o 2022 emissions for area, non-road, MAR and point (EGU and non-EGU) 

were assumed to be equivalent to the 2023 U.S. EPA-projected emissions 
(2023el), with the following adjustments: 

 The 2023el EGU projections, developed with the Integrated Planning 
Model (IPM) model, projected the permanent shutdown of Avon Lake 
Power Plant in Lorain County. While this may be plausible considering 
Avon Lake is the last remaining uncontrolled coal-fired power plant in 
the state, Ohio is not currently aware of any plans for the shutdown of 
this facility. Therefore, 2022 and 2030 EGU emissions from this facility 
were assumed to be at the same level as the facility’s 2016 emissions. 
This is a conservative estimate given this facility accepted a federally 
enforceable combined emissions limitation from all SO2-emitting 
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sources at the facility of 9,600 lbs/hr effective beginning January 13, 
2017 to satisfy the 1-hour SO2 standard. PM2.5 emissions were also 
adjusted for two non-EGU units where emissions were assumed to 
relate to operations at the EGU (P901 Coal unloading and conveying 
system; P902 Fly ash handling and removal system). For these units, 
2022 and 2030 PM2.5 emissions were assumed to be at the same level 
as the facility’s 2016 emissions. Emissions from other non-EGUs at 
the facility were not adjusted (start-up package boilers; roads and 
parking lots; coal storage pile). 

 AMP Cleveland Generating Station in Cuyahoga County did not have 
any emissions in 2011. Therefore, U.S. EPA did not project any 
emissions for 2023 and 2028. This facility continues to operate; 
therefore, 2022 and 2030 emissions from this facility were assumed to 
be at the same level as the facility’s 2016 emissions. 

 Cleveland Public Power – Collinwood Station in Cuyahoga County 
and Oberlin Municipal Light & Power System in Lorain County did not 
have any 2011 emissions in the 2011v6.3 platform. 2011 emissions 
from the state inventory database were used. 

 Cleveland Public Power – Collinwood Station and Cleveland Public 
Power – Service Center in Cuyahoga County and Oberlin Municipal 
Light & Power System and West Lorain Plant in Lorain County all had 
zero reported ammonia emissions in 2011 through 2016 in the state 
inventory database, yet IPM projected ammonia emissions for 2023 
and 2028. Ammonia emissions for 2022 and 2030 were assumed to 
be zero.  

 The Southerly Wastewater Treatment Center in Cuyahoga County 
permanently shutdown several incinerators (N005-N008) in 2014, 
which were replaced by new units (N009-N011) equipped with Venturi 
and Impingement scrubbers. Therefore, 2022 and 2030 emissions 
from this facility were assumed to be at the same level as the facility’s 
2016 emissions. 

 3M Elyria in Lorain County permanently shutdown many units in 2017. 
Therefore, 2022 and 2030 emissions from this facility were assumed 
to be at the same level as the facility’s 2016 emissions from the 
remaining operating units (for all pollutants except VOC, there were 
no emissions in 2016 from the remaining operating units.) 

 2011 emissions from the Elyria Foundry and the Lorain County LFG 
Power Station in Lorain County were not representative of subsequent 
emissions. Therefore, 2022 and 2030 emissions from these facilities 
were assumed to be at the same level as the facility’s 2016 emissions. 

 Green Circle Growers was projected increase in NOx and PM2.5 

emissions in 2023 and 2028 despite relatively steady emissions 
between 2011 and 2016. Therefore, 2022 and 2030 emissions from 
these facilities were assumed to be at the same level as the facility’s 
2016 emissions. 
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 Lorain County Facilities, U.S. Steel Seamless Tubular Operations, 
LLC and Ford Motor Company - Ohio Assembly Plant in Lorain 
County and Graphic Packaging International, Inc. in Cuyahoga County 
showed a declining trend in emissions between 2011 and 2016. 
Therefore, 2022 and 2030 emissions from these facilities were 
assumed to be at the same level as the facility’s 2016 emissions. 

 Oberlin College in Lorain County permanently shut down their coal 
fired boilers (B001 and B002) on April 22, 2014. This facility has not 
reported 2016 emissions. Therefore, 2016, 2022 and 2030 emissions 
from this facility was assumed to be at the same level as the facility’s 
2015 emissions.   

 Alumitech of Cleveland in Cuyuahoga County was permantly 
shutdown on May 17, 2012. Therefore, 2016, 2022 and 2030 
emissions from this facility was assumed to be zero. 

 Several facilities (Euclid Heat Treating Co, GE Tungsten Products 
Plant, and McGean-Rohco Inc. 130130 in Cuyahoga County, and 
Crane Co Lear Romec Division in Lorain County) were not required to 
report actual ammonia emissions to the state inventory database due 
to low emissions levels. Therefore, 2016 emissions for these facilities 
were assumed to the same as the 2011 emissions included in the 
2011v6.3 platform. 

o 2030 emissions for area, non-road, MAR and point (EGU and non-EGU) 
were derived by extrapolating from the 2028 U.S. EPA-projected emissions 
(2028el) using the TREND function in Microsoft Excel.  If the TREND function 
resulted in a negative value, the emissions were assumed to be the same is 
in 2028. 

o Biogenic emissions are not included in these summaries. 
 
Requirement 1 of 5  
A comprehensive emission inventory of PM2.5, SO2, NOx, VOCs and ammonia completed 
for the base year. 

 
Background 
The point source data are taken from Ohio's annual emissions reporting 
program. The 2011 periodic inventory has been identified as one of the 
preferred databases for SIP development and coincides with nonattainment 
air quality in the Cleveland area.  

 
Periodic inventories, which include emissions from all sectors - area, non-
road, mobile and point sources - are prepared every three years.  
 
 
 
 
Demonstration 
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The 2011 inventory is used as the base year for the purpose of this 
submittal.9 The 2016 inventory is used as the attainment year inventory for 
the purposes of comparison. These inventories represent a comprehensive, 
accurate, and current inventory of actual emissions from all sources of the 
relevant pollutants in the Cleveland, OH area. Emissions of PM2.5, SO2, NOx, 
VOCs and ammonia for 2011 and 2016 are identified under Requirement 
Three of this Chapter. 
 

Requirement 2 of 5  
A projection of the emission inventory to a year at least 10 years following redesignation. 
 

Background 
As discussed above, Ohio EPA prepared a projected emissions inventory for 
the Cleveland, OH area including area, non-road, mobile, and point sources 
for PM2.5, SO2, NOx, VOCs and ammonia for the nonattainment area. 

 
 Demonstration 

In consultation with U.S. EPA and other stakeholders, Ohio EPA selected the 
year 2030 as the maintenance year for this redesignation request. The 
request also contains projected emission inventories for 2022. 
 
On-Road Emission Estimations 
The on-road emission estimations for this nonattainment area were 
performed by the Northeast Ohio Areawide Coordinating Agency (NOACA). 
  
The inventories include county based, annual totals of PM2.5, NOX, VOCs, 
SO2 and ammonia for the base year 2011, the interim year 2016, the budget 
year 2022, and the maintenance period horizon year 2030. 
 
Overview  
U.S. EPA published a Federal Register notice10 of availability on October 7, 
2014 (79 FR 60343) to approve MOVES2014 (Motor Vehicle Emissions 
Simulator), hereafter referred to as MOVES. Upon publication of the Federal 
Register notice, MOVES became U.S. EPA’s approved motor vehicle 
emission factor model for estimating VOCs, NOx, CO, PM10 and PM2.5 and 
other pollutants and precursors from cars, trucks, motorcycles, and buses by 
state and local agencies. MOVES is a computer program designed by the 
U.S. EPA to estimate air pollution emissions from mobile sources.  MOVES 
can be used to estimate exhaust and evaporative emissions as well as brake 
and tire wear emissions from all types of on-road vehicles. 
 
The CAA requires U.S. EPA to regularly update its mobile source emission 

                                                 
9 On October 14, 2016, Ohio EPA submitted its 2011 base year inventory as required under CAA Section 182(a)(1). 
Ohio EPA is not requesting that inventory be replaced with the inventory in this submittal in Ohio’s SIP. 
10 https://www.gpo.gov/fdsys/pkg/FR-2014-10-07/pdf/2014-23258.pdf  
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models. U.S. EPA continuously collects data and measures vehicle emis-
sions to make sure the Agency has the best possible understanding of 
mobile source emissions. This assessment, in turn, informs the development 
of U.S. EPA’s mobile source emission models. MOVES represents the 
Agency’s most up-to-date assessment of on-road mobile source emissions. 
MOVES also incorporates several changes to the U.S. EPA’s approach to 
mobile source emission modeling based upon recommendations made to the 
Agency by the National Academy of Sciences. 
 
U.S. EPA dictates that MOVES should be used in ozone, CO, PM, and 
nitrogen dioxide SIP development as expeditiously as possible. The CAA 
requires that SIP inventories and control measures be based on the most 
current information and applicable models that are available when a SIP is 
developed.  
 
MOVES allows U.S. EPA to easily incorporate large amounts of in-use data 
from a wide variety of sources, such as data from vehicle inspection and 
maintenance (I/M) programs, remote sensing device (RSD) testing, 
certification testing, portable emission measurement systems (PEMS), etc. 
This approach also allows users to incorporate a variety of activity data to 
better estimate emission differences such as those resulting from changes to 
vehicle speed and acceleration patterns. MOVES has a graphical user 
interface which allows users to more easily set up and run the model. MOVES 
database-centered design provides users much greater flexibility regarding 
output choices. Unlike earlier models which provided emission factors in 
grams-per-mile in fixed output formats, MOVES output can be expressed as 
total mass (in tons, pounds, kilograms, or grams) or as emission factors 
(grams-per-mile and in some cases grams-per-vehicle). Output can be easily 
aggregated or disaggregated to examine emissions in a range of scales, from 
national emissions impacts down to the emissions impacts of individual 
transportation projects. The database-centered design also allows U.S. EPA 
to update emissions data incorporated in MOVES more easily and will allow 
users to incorporate a much wider array of activity data to improve estimation 
of local emissions. For example, the improvements in MOVES will allow 
project-level PM2.5 emissions to be estimated. 
 
The annual PM2.5 inventory runs meet the latest planning assumption 
requirement. The travel forecast modeling processes used to develop 
vehicles miles of travel (VMT) for the NOACA area is calibrated using the 
latest population and land use data available and are validated using 
corresponding traffic count data. Currently, the travel demand models are 
validated to year 2017. U.S.EPA’s emissions model MOVES2014a is used 
for all mobile source emission analyses with inputs and output needs being 
established at various interagency consultation meetings. It was also 
established that annual emission estimates would be based on a single-
season approach.  Since travel demand models produce average daily 
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conditions, the daily emissions estimates are multiplied by 365 days to 
produce annual emissions estimates expressed in tons per year. 
 
Finally, the regional emissions analysis includes emissions for direct PM2.5 
(exhaust, brake, and tire wear), NOX, SO2, VOCs and ammonia. (Appendix 
C)   
 
NOACA maintains a PC-based regional travel demand forecasting model on 
the Citilabs CUBE platform for use in its urban transportation planning 
process. This model employs the traditional four step modeling process to 
project existing and future traffic volumes and travel patterns on the regional 
transportation networks. The four step process consists of trip generation, trip 
distribution, mode split, and route assignment. Output from the model is link-
by-link directional volumes for four time periods: AM peak, Midday, PM peak, 
and Night and is added together to create 24-hour traffic volumes for the 
existing or future regional transportation networks.  
 
Socio-economic variables were developed for all areas based on 2010 
Census data and 2040 county-level Ohio Department of Development 
population projections.  
 
Using MOVES, emission factor files were generated for base year 2011, 
interim year 2016, budget year 2022, and maintenance year 2030. 
Assumptions for these runs include an I/M program. Programs and 
corresponding MOVES parameters were developed in consultation with Ohio 
EPA.  I/M program information was supplied by Ohio EPA.  The I/M program 
was applied to all analysis years for every geography.   
 
Total emissions were computed with the aid of several custom programs by 
ODOT. The process uses data on daily and directional traffic distributions as 
well as more up to date volume/delay functions from the 2000 Highway 
Capacity Manual (HCM).  
 
The first step in the process involves running ODOT postcms.exe to calculate 
hourly link volumes based on the percentage of the daily volume (travel 
demand model output) determined by a link’s facility and area type.  Link 
speeds from the travel demand model are not used in the analysis.  The 
speeds are estimated as a post-process to the model based on HCM 
methods using a link’s volume-to-capacity ratio and link group code.   
 
The second step (mmoves.exe) uses a combination of the MOVES emission 
factors and the hourly link volumes that are output of the postcms.exe 
program. The hourly volumes are multiplied by the MOVES emission factor 
for the corresponding hour of day, speed bin, and road type to calculate 
emissions for every network link for each hour.  The final link on road vehicle 
emissions for the area is the sum of all individual link-hour emissions. 
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The third step, (mvehicle.exe), calculates vehicle-based emissions for each 
source type for each hour of the day.  The vehicle source type is based on a 
combination of local and default data.  The final vehicle emissions for each 
county are the sum of all individual hourly emissions for all vehicle types. 
 
Intrazonal trips do not get loaded onto the network, so the fourth step in the 
process requires a separate method to account for those trips that use local 
roads to travel within a zone.  The mintra.exe program uses intrazonal trips to 
estimate VMT using the area in square miles and intrazonal trips of each 
zone.  The zone is assumed circular and the radius of the circle is used as 
the average trip length for these intrazonal trips.  Intrazonal emissions are 
then calculated by combining MOVES generated emissions with estimated 
intrazonal VMT.  The emission rates are the same as those used to 
calculated link based emissions. 
 
The final step is to summarize link, vehicle, and intrazonal emissions for each 
county, pollutant, and analyzed year, and to multiply annual average daily 
emissions by 365 to produce an annual estimate.   
 
On-Road Mobile Emission Estimations 
Tables 3 through 5 contain the results of the emissions analysis for the 
appropriate years.  All emissions estimations are expressed in tons per year 
(tpy).  
 
Table 3 – Cuyahoga County, Emissions Estimations for On-Road Mobile 

Sources 
  2011 2016 2022 2030 

PM2.5  554.54 405.08 282.15 181.62 

NOx  16,093.18 10,400.82 6,492.80 3,304.71 

SO2  67.25 83.55 71.28 56.36 

VOC 3145.49 2171.93 826.79 368.00 

NH3 307.50 303.00 258.25 249.78 

Annual VMT  8,825,763,170 11,864,976,588 11,844,051,576 11,878,774,195 

   
 
 
 
 
 
 
 
 
Table 4 – Lorain County, Emissions Estimations for On-Road Mobile Sources 
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  2011 2016 2022 2030 

PM2.5  146.99 168.74 71.58 53.66 

NOx  4,275.99 4,924.62 1,708.97 962.72 

SO2  19.61 17.69 17.35 14.23 

VOC 907.59 419.50 268.61 102.43 

NH3 93.15 65.13 64.06 63.61 

Annual VMT  2,603,098,965 2,490,205,537 2,847,770,189 2,965,930,199 

 
Table 5 – Emissions Estimations Totals for On-Road Mobile Sources for 

the Cleveland Area 
  2011 2016 2022 2030 

PM2.5  701.53 573.82 353.73 235.28 

NOx  20,369.17 15,325.44 8,201.77 4,267.43 

SO2  86.86 101.24 88.63 70.59 

VOC 4,053.08 2,591.43 1,095.40 470.43 

NH3 400.65 368.13 322.31 313.39 

Annual VMT  11,428,862,135 14,355,182,125 14,691,821,765 14,844,704,394 

 
Motor Vehicle Emission Budget 
 
Table 6 contains the motor vehicle emissions budgets for the Cleveland area. 
 
Table 6 - Mobile Vehicle Emissions Budget  

 2022 
Estimated 
Emissions 

2022 Mobile 
Safety Margin 

Allocation* 

2022 Total 
Mobile 
Budget 

2030 
Estimated 
Emissions 

2030 Mobile 
Safety Margin 

Allocation* 

2030 Total 
Mobile 
Budget 

PM2.5 (tpy) 353.73 53.06 406.79 235.28 35.29 270.57 

NOx (tpy) 8,201.77 1,230.27 9,432.04 4,267.43 640.11 4,907.54 

*The 15 percent margin of safety was calculated by taking 15 percent of the mobile source emission 
estimates 

 
The above budgets for the Cleveland area, agreed upon as part of the 
interagency consultation process, include the emission estimates calculated 
for 2022 and 2030 (from Table 5) with an additional 15 percent margin of 
safety allocated for PM2.5 and NOx in 2022 and 2030.   
 
In an effort to accommodate future variations in travel demand models and 
VMT forecast when no change to the network is planned, Ohio EPA 
consulted with U.S. EPA to determine a reasonable approach to address this 
variation.  Based on this discussion, a 15 percent margin of safety allocation 
was agreed upon and has been added to the emissions estimates for this 
nonattainment area. 
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All methodologies, the latest planning assumptions, and the safety margins 
allocations were determined through the interagency consultation process 
described in the Transportation Conformity Memorandum of Understanding 
(MOU) among NOACA, Ohio DOT, and Ohio EPA. 
 
A 15 percent margin of safety is appropriate because: 1) there is an 
acknowledged potential variation in VMT forecast and potential estimated 
mobile source emissions due to expected modifications to TDM and mobile 
emissions models; and 2) the total decrease in emissions from all sources is 
sufficient to accommodate 15 percent allocation of safety margin (as defined 
in 40 CFR93.10111) to mobile sources while still continuing to maintain the 
total emissions in the Cleveland area well below the 2016 attainment level of 
emissions.  
   
The 15 percent margin of safety was calculated by taking 15 percent of the 
mobile source emission estimates.  Safety margin, as defined by the 
conformity rule, looks at the total emissions from all sources in the 
nonattainment area.  The actual allocation is less than 15 percent of the total 
emission reduction from all sources as can be seen from Table 22. 
 
In summary, the mobile budget safety margin allocation translates into an 
additional 53.06 tpy for PM2.5 and 1,230.27 tpy for NOx for 2022 and an 
additional 35.29 tpy for PM2.5 and 640.11 tpy for NOx for 2030. 
 
When compared to the overall safety margin, as defined in 40 CFR 93.101, 
discussed under “Requirement 3 of 5” below, it is evident this allocation is 
significantly below the total safety margin for this area. 
 
The current PM2.5 and NOx mobile budgets for the fine particle NAAQS will no 
longer be applicable either after the effective date of the approved 
redesignation or after the effective date of any U.S. EPA action approving a 
finding that the PM2.5 and NOx conformity budgets included in this submittal 
are adequate for transportation conformity purposes, whichever date comes 
first. 
 
Finally, it is important to underline that all motor vehicle emission budgets in 
this redesignation submittal are based on MOVES2014 
 

 
 
Requirement 3 of 5  

                                                 
11 "Safety margin" means the amount by which the total projected emissions from all sources of a given pollutant are less 
than the total emissions that would satisfy the applicable requirement for reasonable further progress, attainment, or 
maintenance. 
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A demonstration that the projected level of emissions is sufficient to maintain the PM2.5 
standard. 

 
Background 
Maintenance is demonstrated when the future-year (2030) projected 
emission totals are below the 2016 attainment year totals. 
 
Sectors included in the following tables are: Electrical Generating Unit (EGU); 
Non-Electrical Generating Unit (Non-EGU); Non-road Mobile (Non-road); 
Other Area (Other); Marine; Aircraft; Rail (MAR); and On-road Mobile (On-
road).  
 
Demonstration 

 
 PM2.5 

 

 The 2011 actual PM2.5 emissions data below generally contains condensable 
fractions estimated via U.S. EPA’s PM augmentation process, as Ohio EPA 
did not have a consistent reporting requirement for condensable fractions for 
2011 data. Likewise, condensable fractions are estimated in future year 
emissions which are projected from the 2011 base year. In 2016, PM2.5 

emissions were required to be reported for both particulate and condensable 
fractions. Therefore, 2011 base and 2022/2030 future year emissions 
developed with PM augmentation procedures may not be directly comparable 
with 2016 attainment year actual emissions due to uncertainties in the 
estimate. 

 
Table 7 - Cuyahoga County PM2.5 Emission Inventory Totals for Base Year 

2011, Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  66.53 0.38 0.32 0.31 0.07 

Non-EGU 1006.60 849.13 822.59 822.59 26.54 

Non-road  508.71 377.76 324.96 318.37 59.39 

Area 1982.69 2050.32 2054.61 2032.71 17.61 

MAR 96.90 77.60 71.99 61.41 16.19 

On-road 554.54 405.08 282.15 181.62 223.46 

TOTAL 4215.97 3760.27 3556.62 3417.01 343.26 

  
 

  
 
 
   Table 8 - Lorain County PM2.5 Emission Inventory Totals for Base Year 2011, 
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Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  393.59 244.14 243.88 243.75 0.39 

Non-EGU 332.24 110.13 125.15 125.15 -15.02 

Non-road  160.82 105.54 79.80 71.26 34.28 

Area 549.68 568.37 578.30 579.94 -11.57 

MAR 44.39 32.20 25.55 18.02 14.18 

On-road 146.99 168.74 71.58 53.66 115.08 

TOTAL 1627.71 1229.12 1124.26 1091.78 137.34 

  
 
Table 9 – Cleveland Area PM2.5 Emission Inventory Totals for Base Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

County 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

Cuyahoga 4215.97 3760.27 3556.62 3417.01 343.26 

Lorain 1627.71 1229.12 1124.26 1091.78 137.34 

TOTAL PM2.5 5843.68 4989.39 4680.88 4508.79 480.60 

 
 
NOx 

 

Table 10 - Cuyahoga County NOx Emission Inventory Totals for Year 2011, 
Estimated 2016, and Projected 2022 and 2030 (tpy) 

 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  774.15 7.41 20.64 7.24 0.17 

Non-EGU 2401.68 2530.17 1929.22 1929.22 600.95 

Non-road  6045.41 3958.97 3198.86 2946.96 1012.01 

Area 4990.44 5104.85 5150.72 5150.96 -46.11 

MAR 2822.29 2594.56 2489.52 2177.61 416.95 

On-road 16093.18 10400.82 6492.80 3304.71 7096.11 

TOTAL 33127.15 24596.78 19281.76 15516.70 9080.08 

 
 

 
 
 
Table 11 - Lorain County NOx Emission Inventory Totals for Year 2011, 
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Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  4678.40 2087.33 2109.89 2074.18 13.15 

Non-EGU 705.89 489.23 543.11 543.11 -53.88 

Non-road  1971.12 1343.05 1060.81 941.52 401.53 

Area 844.19 874.51 882.62 883.18 -8.67 

MAR 1289.45 1098.72 902.30 669.48 429.24 

On-road 4275.99 4924.62 1708.97 962.72 3961.90 

TOTAL 13765.04 10817.46 7207.70 6074.19 4743.27 

 
 
Table 12 - Cleveland Area NOx Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

County 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

Cuyahoga 33127.15 24596.78 19281.76 15516.70 9080.08 

Lorain 13765.04 10817.46 7207.70 6074.19 4743.27 

TOTAL 
NOx 

46892.19 35414.24 26489.46 21590.89 13823.35 

 
 
SO2 
 
Table 13 - Cuyahoga County SO2 Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

  

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  1942.08 0.01 0.00 0.00 0.01 

Non-EGU 4461.77 5286.48 1379.85 1379.85 3906.63 

Non-road  17.36 7.06 9.49 10.46 -3.40 

Area 189.47 147.92 161.47 161.55 -13.63 

MAR 187.78 91.30 115.01 115.56 -24.26 

On-road 67.25 83.55 71.28 56.36 27.19 

TOTAL 6865.71 5616.32 1737.10 1723.78 3892.54 
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Table 14 - Lorain County SO2 Emission Inventory Totals for Year 2011, 
Estimated 2016, and Projected 2022 and 2030 (tpy) 

 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  32041.60 9022.74 9020.59 9020.59 2.15 

Non-EGU 374.65 26.06 32.08 32.08 -6.02 

Non-road  5.37 2.33 3.14 3.43 -1.10 

Area 44.37 35.98 39.36 39.37 -3.39 

MAR 55.68 2.90 3.20 3.47 -0.57 

On-road 19.61 17.69 17.35 14.23 3.46 

TOTAL 32541.28 9107.70 9115.72 9113.17 -5.47 

 
 
Table 15 - Cleveland Area SO2 Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

County 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

Cuyahoga 6865.71 5616.32 1737.10 1723.78 3892.54 

Lorain 32541.28 9107.70 9115.72 9113.17 -5.47 

TOTAL 
SO2 

39406.99 14724.02 10852.82 10836.95 3887.07 

 
 
VOC 
 
Table 16 - Cuyahoga County VOC Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
  

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  11.41 0.17 0.22 0.16 0.01 

Non-EGU 986.50 964.10 907.00 907.00 57.10 

Non-road  8349.38 5749.26 5194.17 5222.02 527.24 

Area 12836.87 12256.21 12255.66 12193.14 63.07 

MAR 288.66 271.10 291.01 278.23 -7.13 

On-road 3145.49 2171.93 826.79 368.00 1803.93 

TOTAL 25618.31 21412.77 19474.85 18968.55 2444.22 
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Table 17 - Lorain County VOC Emission Inventory Totals for Year 2011, 
Estimated 2016, and Projected 2022 and 2030 (tpy) 

 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  32.16 15.57 16.54 15.29 0.28 

Non-EGU 916.32 390.14 295.43 295.43 94.71 

Non-road  3009.77 1938.49 1531.15 1403.18 535.31 

Area 2844.60 2738.12 2732.84 2719.88 18.24 

MAR 73.95 54.04 45.15 35.73 18.31 

On-road 907.59 419.50 268.61 102.43 317.07 

TOTAL 7784.39 5555.86 4889.72 4571.94 983.92 

 
 
Table 18 - Cleveland Area VOC Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

County 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

Cuyahoga 25618.31 21412.77 19474.85 18968.55 2444.22 

Lorain 7784.39 5555.86 4889.72 4571.94 983.92 

TOTAL 
VOC 

33402.70 26968.63 24364.57 23540.49 3428.14 

 
 
NH3 
 
Table 19 - Cuyahoga County NH3 Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
  

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  0.10 0.00 0.00 0.00 0.00 

Non-EGU 65.87 51.31 40.33 40.33 10.98 

Non-road  8.65 9.11 9.93 10.98 -1.87 

Area 671.49 678.45 679.59 678.86 -0.41 

MAR 1.00 0.98 0.97 0.97 0.01 

On-road 307.50 303.00 258.25 249.78 53.22 

TOTAL 1054.61 1042.85 989.07 980.92 61.93 
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Table 20 - Lorain County NH3 Emission Inventory Totals for Year 2011, 
Estimated 2016, and Projected 2022 and 2030 (tpy) 

 

Sector 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

EGU Point  0.54 0.13 0.13 0.13 0.00 

Non-EGU 6.00 6.27 4.66 4.66 1.61 

Non-road  2.68 2.82 3.04 3.33 -0.51 

Area 448.71 453.09 454.72 455.39 -2.30 

MAR 0.57 0.57 0.57 0.57 0.00 

On-road 93.15 65.13 64.06 63.61 1.52 

TOTAL 551.65 528.01 527.18 527.69 0.32 

 
 
Table 21 - Cleveland Area NH3 Emission Inventory Totals for Year 2011, 

Estimated 2016, and Projected 2022 and 2030 (tpy) 
 

County 
2011 
Base 

2016 
Attainment 

2022 
Interim 

2030 
Maintenance 

Safety 
Margin 

Cuyahoga 1054.61 1042.85 989.07 980.92 61.93 

Lorain 551.65 528.01 527.18 527.69 0.32 

TOTAL 
NH3 

1606.26 1570.86 1516.25 1508.61 62.25 

 
 
PM2.5, NOx, SO2, VOC and NH3 
 

Table 22 - Cleveland Area Comparison of 2011 attainment year and 2022 and 
2030 projected emission estimates (tpy)  

 

Pollutant 
2011 
Base 

2022 
Interim 

2022 
Projected 
Decrease 

2030 
Maintenance 

2030 
Projected 
Decrease 

PM2.5 5843.68 4680.88 1162.80 480.60 5363.08 

NOx 46892.19 26489.46 20402.73 13823.35 33068.84 

SO2 39406.99 10852.82 28554.17 3887.07 35519.92 

VOC 33402.70 24364.57 9038.13 3428.14 29974.56 

NH3 1606.26 1516.25 90.01 62.25 1544.01 

 
As shown in the table above (Table 22), PM2.5 emissions in the 
nonattainment area are projected to decrease by 1,162.80 tpy in 2022 and 
5,363.08 tpy in 2030.  NOx emissions in the nonattainment area are projected 
to decrease by 20,402.73 tpy in 2022 and 33,068.84 tpy in 2030. SO2 



 

 30 

emissions in the nonattainment area are projected to decline by 28,554.17 
tpy in 2022 and 35,519.92 in 2030. VOC emissions in the nonattainment area 
are projected to decrease by 9,038.13 tpy in 2022 and 29,974.56 tpy in 2030. 
NH3 emissions in the nonattainment area are projected to decline by 90.01 
tpy in 2022 and 1,544.01 tpy in 2030.  

 
Area source emissions for some pollutants show a small increase due to 
expectations that the population will grow in this area. In addition, non-road 
source emissions for NH3 show a slight increase but decline overall when all 
sectors are accounted for. Despite the small increase cleaner vehicles and 
fuels are expected to be in place in 2022 and 2030, and CSAPR was 
implemented in 2015 and 2017. These programs should cause an overall 
drop in pollutants emissions. Decreases from U.S. EPA rules covering EGUs 
(NOx SIP Call, CAIR and CSAPR), Tier 2 Motor Vehicle Emissions 
Standards and Gasoline Sulfur Control Requirements12, Highway Heavy-Duty 
Engine Rule13, and the Non-Road Diesel Engine Rule14 are factored into the 
changes.   
 
Ohio EPA believes that the maintenance plan for Cleveland area need not 
include any additional emission reductions of VOC or ammonia in order to 
provide for continued maintenance of the 2012 annual PM2.5 standard. First, 
VOC emission levels in this area have historically been well-controlled under 
SIP requirements related to ozone and other pollutants. Second, total 
ammonia emissions throughout the Cleveland area are very low, estimated to 
be less than 2,000 tpy. See Table 21 above. This amount of ammonia 
emissions appears especially small in comparison to the total amounts of 
SO2, NOX, and even direct PM2.5 emissions from sources in the area. Third, 
as described below, available information shows that no precursor, including 
VOC and ammonia, is expected to increase over the maintenance period so 
as to interfere with or undermine the state’s maintenance demonstration. 
 
Ohio’s maintenance plan shows that emissions of direct PM2.5, SO2, NOX, 

VOC and ammonia are projected to decrease over the maintenance period. 
See Table 22 above. Projected emissions reductions for the precursors that 
the state is addressing for purposes of the 2012 PM2.5 standard indicate that 
the area should continue to attain the NAAQS following the precursor control 
strategy that the state has already elected to pursue.  
 

Requirement 4 of 5 
A demonstration that improvement in air quality between the year violations occurred and 
the year attainment was achieved is based on permanent and enforceable emission 
reductions and not on temporary adverse economic conditions or unusually favorable 
                                                 
12 https://www.gpo.gov/fdsys/pkg/FR-2000-02-10/pdf/00-19.pdf 
13 https://www.gpo.gov/fdsys/pkg/FR-2001-01-18/pdf/01-2.pdf 
14 https://www.gpo.gov/fdsys/pkg/FR-2004-06-29/pdf/04-11293.pdf 
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meteorology. 
 

Background 
Ambient air quality data from all monitoring sites indicate that air quality met 
the NAAQS for PM2.5 in 2015-2017. U.S. EPA’s redesignation guidance (p 9) 
states: “A state may generally demonstrate maintenance of the NAAQS by 
either showing that future emissions of a pollutant or its precursors will not 
exceed the level of the attainment inventory, or by modeling to show that the 
future mix of sources and emissions rates will not cause a violation of the 
NAAQS.” 
 
Demonstration 
Permanent and enforceable reductions of PM2.5, NOx, SO2, VOCs and 
ammonia emissions have contributed to the attainment of the annual PM2.5 
standard. Some of these reductions were due to the application of tighter 
federal standards on new vehicles and non-road diesel engines. Also, Title IV 
of the CAA, the NOx SIP Call, CAIR, CSAPR and federal consent decrees 
required the reductions of SO2 and NOx emissions from utility sources. 
 
Changes at several facilities have resulted in reductions in PM2.5 and 
precursor emissions. Cleveland Electric Illuminating Co., Lake Shore Plant in 
Cuyahoga County, permanently shut down December 17, 2015.  The Medical 
Center in Cuyahoga County converted to natural gas by January 13, 2017, 
shuttering its two coal-fired boilers (B003 and B004) and replacing them with 
a natural gas boiler (B023) with a federally-enforceable SO2 limit of 1.18 TPY. 
Cleveland Thermal LLC in Cuyahoga County retired all coal-fired and oil-fired 
boilers by January 31, 2017, except two oil-fired boilers retained for auxiliary 
use. The Avon Lake Power Plant in Lorain County accepted a federally 
enforceable combined emissions limitation from all SO2-emitting sources at 
the facility of 9,600 lbs/hr effective beginning January 13, 2017 to satisfy the 
1-hour SO2 standard. Oberlin College in Lorain County shut down coal fired 
boilers on April 22, 2014. Even greater reductions than predicted will be 
achieved in these areas due to the shutdown and changes at these facilities. 
 
Reductions achieved are discussed in greater detail under Chapter Five. 
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Table 23 - Cleveland Area Comparison of 2011 base year and 2016 
attainment year on-road, non-road and EGU reductions  
  2011 2016 

On-road PM2.5   701.53 573.82 
On-road NOx  20369.17 15325.44 
On-road SO2 86.86 101.24 
On-road VOC 4053.08 2591.43 
On-road NH3 400.65 368.13 
Non-road PM2.5   669.53 483.30 
Non-road NOx  8016.53 5302.02 
Non-road SO2 22.73 9.39 
Non-road VOC 11359.15 7687.75 
Non-road NH3 11.33 11.93 
EGU PM2.5 460.12 244.52 
EGU NOx  5452.55 2094.74 
EGU SO2 33983.68 9022.75 
EGU VOC 43.57 15.74 
EGU NH3 0.64 0.13 

 
 
Requirement 5 of 5  
Provisions for future annual updates of the inventory to enable tracking of the emission 
levels, including an annual emission statement from major sources. 
 

Demonstration 
In Ohio, major point sources in all counties are required to submit air 
emissions information annually, in accordance with U.S. EPA’s Consolidated 
Emissions Reporting Rule (CERR). Ohio EPA prepares a new periodic 
inventory for all PM2.5 precursor emission sectors every three years. These 
PM2.5 precursor inventories will be prepared for future years as necessary to 
comply with the inventory reporting requirements established in the CFR. 
Emissions information will be compared to the 2011 base year and the 2030 
projected maintenance year inventories to assess emission trends, as 
necessary, and to assure continued compliance with the annual PM2.5 
standard. 
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CHAPTER FIVE 
 
CONTROL MEASURES AND REGULATIONS 
CAA Section107 (d)(3)(E)(ii), 107(d)(3)(iv), and 107(d)(3)(E)(v), and 189(a)(1)(C) 
 
Requirement 1 of 6 
Section 172(c)(1) and 189(a)(1)(c) of the 1990 Clean Air Act Amendments requires states 
with nonattainment areas to implement RACM and RACT. 
 

Background 
Sections 172(c)(1) and 189(a)(1)(c) of the 1990 Clean Air Act Amendments 
requires states with nonattainment areas to submit a SIP providing for 
implementation of all reasonably available control measures as expeditiously 
as practicable (including such reductions in emissions from existing sources 
in the area as may be obtained through the adoption, at a minimum, of 
reasonable available control technology). 
 
U.S. EPA’s Implementation Rule interprets this requirement in great detail. 
Under U.S. EPA’s approach, RACT is determined as part of the broader 
RACM analysis and identification of all measures (for stationary, mobile, and 
area sources) that are technically and economically feasible, and that would 
collectively contribute to advancing the attainment date (i.e. by one year or 
more). States are required to use a combined approach to RACT and RACM, 
that (1) identifies potential measures that are reasonable, (2) uses modeling 
to identify the attainment date that is as expeditious as practicable, and (3) 
selects the appropriate RACT and RACM. 
 
The Implementation Rule also provides for a presumption that in States that 
fulfill their CAIR emission reduction requirements, EGU compliance with 
CAIR is equivalent to RACM/RACT. 
 
Demonstration 
In 1972, 1980, and 1991, Ohio promulgated rules requiring reasonably 
available controls measures for particulate emissions from stationary 
sources. 
 
Statewide RACT rules have been applied to all new sources locating in Ohio 
since that time. RACT requirements are incorporated into permits along with 
monitoring, recordkeeping, and reporting necessary to ensure ongoing 
compliance. Ohio EPA also has an active enforcement program to address 
violations discovered by field office staff. The Ohio RACT rules for particulate 
matter are found in OAC Chapter 3745-1715. 
 

                                                 
15 http://www.epa.ohio.gov/dapc/regs/3745_17.aspx  
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In addition, Ohio EPA promulgated NOx SIP Call rules (OAC Chapter 3745-
1416), CAIR (OAC Chapter 3745-10917), and NOx Reasonably Available 
Control Technology rules (OAC Chapter 3745-11018) over the past five years. 
Emissions from EGUs make up a significant contribution to Ohio’s inventory. 
Beginning in 2009, Ohio implemented CAIR which provided for significant 
reductions in NOx, PM2.5, and SO2 until it was replaced by CSAPR. CSAPR 
and the CSAPR Update has, and will, provide for even greater reductions. 
 
In Ohio’s RACT/RACM analysis submitted as part of the October 14, 2016 
attainment demonstration, Ohio found existing measures for PM2.5, SO2 and 
NOx for area sources, mobile sources and stationary sources constitute 
RACT/RACM and no new additional measures or controls are economically 
or technically feasible. Ohio’s attainment demonstration also included a 
demonstration that NH3 and VOC precursors are insignificant for the purpose 
of attainment planning (including RACT/RACM). 
 

Requirement 2 of 6 
Section 172(c)(2) of the 1990 CAA Amendments requires attainment demonstration SIPs 
for nonattainment areas to show reasonable further progress (RFP).  
  

Background 
U.S. EPA’s 2016 Implementation Rule provides flexibility for States to 
address RFP, however submissions must contain three components: (1) an 
implementation schedule for control measures on sources in the 
nonattainment area that are implemented in the first 4 years as RACT/RACM 
and in the 5th and 6th years as additional reasonable measures; (2) RFP 
projected emissions (by source category on a pollutant by pollutant basis) for 
each applicable quantitative milestone year, based on the anticipated control 
measures implementation schedule; and (3) an analysis that demonstrates 
that this schedule of aggregate emissions reductions achieves sufficient 
progress toward attainment between the applicable baseline year to the 
attainment year. The analysis in the third component can be expressed in the 
form of emissions reductions only, or emissions reductions converted to air 
quality concentrations. Under the air quality concentration approach, U.S. 
EPA requires a State to show that the air quality improvement that is 
anticipated by milestone dates due to the identified control measures in the 
implementation schedule supports expeditious attainment. 
 
Demonstration 
In Ohio’s attainment demonstration submitted on October 14, 2016, Ohio 
demonstrated that no new additional measures or controls are economically 
or technically feasible. Therefore, an implementation schedule as a part of 

                                                 
16 http://www.epa.ohio.gov/dapc/regs/3745_14.aspx  
17 http://www.epa.ohio.gov/dapc/regs/3745_109.aspx  
18 http://www.epa.ohio.gov/dapc/regs/3745_110.aspx  
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the first component is not applicable. Ohio’s attainment demonstration 
includes the second component (projected emissions, on a pollutant by 
pollutant basis by source type), and third component (a demonstration that 
the air quality improvement supports expeditious attainment). Because Ohio 
determined new RACT/RACM/additional reasonable measures requirements 
were not required and on-the-books controls would suffice for expeditious 
attainment, Ohio is assuming incremental progress will generally be linear. 

 
Requirement 3 of 6 
Section 172(c)(3) requires states to submit a comprehensive inventory of actual emissions. 
  

Background 
Section 172(c)(3) requires states to submit a comprehensive inventory of 
actual emissions in the area, including the requirement for periodic revisions 
as determined necessary. 40 CFR 51.1008 requires such inventory to be 
submitted within three years of designation and requires a baseline emission 
inventory for one of the 3 years used for designations or another technically 
appropriate inventory year. 
 
Demonstration 
The 2011 comprehensive inventory was submitted to U.S. EPA with Ohio’s 
PM2.5 attainment demonstration SIP submitted on October 14, 2016. 
 
Ohio also updates its inventory in accordance with U.S. EPA’s CERR rule 
(i.e. emissions statements). Ohio EPA submitted its emissions statement SIP 
on March 18, 1994 which was approved by U.S. EPA on October 13, 1995 
(59 FR 51863).  As discussed in Chapter 4 (Requirement 4), Ohio EPA 
submits, and commits to submit, emission inventories (statements) every 
three years.  

 
Requirement 4 of 6 
Evidence that control measures required in past PM2.5 SIP revisions have been fully 
implemented. 
 

Background 
 In addition to the historic RACT requirements for PM, U.S. EPA promulgated 

the NOx SIP Call on October 27, 1998, requiring 22 states to pass rules that 
would result in significant emission reductions from large EGUs, industrial 
boilers, and cement kilns in the eastern United States. Ohio promulgated this 
rule in 2001. NOx SIP Call requirements are incorporated into permits along 
with monitoring, recordkeeping, and reporting necessary to ensure ongoing 
compliance. Ohio EPA also has an active enforcement program to address 
violations discovered by field office staff. Compliance is tracked through the 
Clean Air Markets data monitoring program. Beginning in 2004, this rule 
accounts for a reduction of approximately 31 percent of all NOx emissions 
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statewide compared to previous uncontrolled years. The other 21 states also 
have adopted these rules. 

 
 As discussed in detail below, U.S. EPA subsequently replaced the NOx SIP 

Call with CAIR and CSAPR. CSAPR continues to be implemented and 
amounts to even further reductions than that realized under the NOx SIP 
Call. 

 
Demonstration 
 

 Existing Ohio PM RACM/RACT 
 As discussed above, in 1972, 1980, and 1991, Ohio promulgated rules 

requiring RACM/RACT for particulate emissions from stationary sources. 
Statewide RACT rules have been applied to all new sources locating in Ohio 
since that time. RACT requirements are incorporated into permits along with 
monitoring, recordkeeping, and reporting necessary to ensure ongoing 
compliance. Ohio also has an active enforcement program to address 
violations discovered by field office staff. The Ohio RACT rules are found in 
OAC Chapter 3745-17. Ohio’s current rules continue to satisfy RACT/RACM 
for the annual PM2.5 standard. 
 
NOx SIP Call, CAIR and CSAPR 

 The NOx SIP Call required 22 states to pass rules that would result in 
significant emission reductions from large EGUs, industrial boilers, stationary 
combustion engines and cement kilns in the eastern United States. Controls 
for EGUs under the NOx SIP Call formally commenced May 31, 2004. The 
NOx SIP Call was ultimately replaced by Clean Air Interstate Rule (CAIR) 
and then CSAPR for large EGUs. However, Ohio continues to regulate 
existing and new industrial boilers (non-EGUs), stationary combustion 
engines and cement kilns under Ohio’s NOx SIP Call rules contained in Ohio 
Administrative Code (OAC) Chapter 3745-145. 

 
 On March 10, 2004, the U.S. EPA promulgated the CAIR. Beginning in 2009, 

U.S. EPA’s CAIR rule required EGUs in 28 eastern states and the District of 
Columbia to significantly reduce emissions of NOx and SO2. However, on 
July 6, 2011, U.S. EPA finalized CSAPR as a replacement for CAIR. 
Although delayed by litigation, CSAPR became effective on January 1, 2015, 
for SO2 and annual NOx, and May 1, 2015 for ozone season NOx. U.S. EPA 
estimated CSAPR will reduce EGU SO2 emissions by 73% and NOx 
emissions by 54% from 2005 levels in the CSAPR region, which includes 
Ohio. Between 2011 and 2015, in Ohio alone, annual NOx EGU emissions 
decreased from 103,592 TPY to 67,059 TPY and SO2 EGU emissions 
decreased from 575,474 TPY to 177,257 TPY. 

 
On September 7, 2016, U.S. EPA promulgated an update to CSAPR that 
once finalized will bring even greater reductions in NOx emissions. U.S. EPA 
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estimated that the CSAPR Update and other changes already underway in 
the power sector will cut ozone season NOx emissions from power plants in 
the eastern United States by 20 percent – a reduction of 80,000 tons in 2017 
compared to 2015 levels. 
 

 Tier 2 Light-Duty Vehicle Rule 
In February 2000, U.S. EPA finalized a federal rule to significantly reduce 
emissions from cars and light trucks, including sport utility vehicles (SUVs). 
Under this rule, automakers are required to sell cleaner cars, and refineries 
are required to make cleaner, lower sulfur gasoline. This rule applies 
nationwide. The federal rule was phased in between 2004 and 2009, but fleet 
turnover will ensure continued emissions reductions from this category for 
many years. U.S. EPA estimated that NOx emission reductions will be 
approximately 77 percent for passenger cars, 86 percent for smaller SUVs, 
light trucks, and minivans, and 65 to 95 percent reductions for larger SUVs, 
vans, and heavier trucks. The sulfur content of gasoline is estimated to be 
reduced by up to 90 percent. VOC emission reductions will be approximately 
12 percent for passenger cars, 18 percent for smaller SUVs, light trucks, and 
minivans, and 15 percent for larger SUVs, vans, and heavier trucks. U.S. 
EPA’s MOVES emissions model accounts for the continued emissions 
reductions from this program in future years due to fleet turnover. 

 
 Heavy-Duty Engine and Vehicle Standards and Highway Diesel Fuel Sulfur 

Control Requirements 
In January 2001, U.S. EPA issued a final rule for Highway Heavy Duty 
Engines, a program which includes low-sulfur diesel fuel standards, which 
were phased in from 2004 through 2007. This rule applies to heavy-duty 
gasoline and diesel trucks and buses. Fleet turnover will ensure continued 
emissions reductions from this category for many years. This rule will result 
in a 40 percent reduction in NOx from diesel trucks and buses, a large sector 
of the mobile sources NOx inventory. It also estimated the level of sulfur in 
highway diesel fuel was reduced by 97 percent by mid-2006. U.S. EPA’s 
MOVES emissions model accounts for the continued emissions reductions 
from this program in future years due to fleet turnover. 

 
 Clean Air Non-Road Diesel Rule 

In June 2004, U.S. EPA issued the Clean Air Non-Road Diesel Rule. This 
rule applies to diesel engines used in industries such as construction, 
agriculture, and mining. It contains a cleaner fuel standard, similar to the 
highway diesel program, which was implemented in 2009, and new engine 
standards that took effect, based on engine horsepower, starting in 2008 and 
fully phased in for most engines by 2014. The new standards cut emissions 
from non-road diesel engines by more than 90 percent. Non-road diesel 
equipment, as described in this rule, currently accounts for 47 percent of 
diesel PM and 25 percent of NOx from mobile sources nationwide. Sulfur 
levels were reduced in non-road diesel fuel by 99 percent from current levels, 
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from approximately 3,000 parts per million (ppm) now to 15 ppm in 2009. 
New engine standards took effect, based on engine horsepower, starting in 
2008. Equipment turnover will ensure continued emissions reductions from 
this category for many years. Together, these rules will substantially reduce 
local and regional sources of PM2.5 precursors. 
 

 Tier 3 Tailpipe and Evaporative Emission and Vehicle Fuel Standards 
In April 2014, U.S. EPA finalized a major program to reduce air pollution from 
passenger cars and trucks, referred to as “Tier 3” vehicle and fuel standards. 
Multiple air pollutants are addressed in this rule, including PM, VOCs, SO2, 
and NOx, through implementing closely-coordinated requirements for both 
automakers and refiners in the same rulemaking action.  NOx and VOC 
emissions reductions in 2018 are projected at over 300,000 tons; by 2030, 
the reduction is nearly 500,000 tons as cleaner vehicles turn over into the 
fleet. This amounts to a 10% reduction of NOx and 3% reduction of VOC in 
2018 with 25% and 16%, respectively, by 2030. A 56% reduction of SO2 is 
projected in 2018 by immediate reductions through reduced fuel sulfur 
content. 
 

 Control of Hazardous Air Pollutants from Mobile Sources 
 This rule, also known as the Mobile Source Air Toxics (MSAT2) rule, was 

published on February 26, 2007 (revised October 16, 2008), requiring 
refiners and importers produce gasoline that has an annual average benzene 
content of 0.62 volume percent or less beginning in 2011.  U.S. EPA 
estimates that in 2030 this rule would reduce total emissions of mobile 
source air toxics by 330,000 tons and VOC emissions by over 1 million tons. 

 
 NOx Emission Standard for New Commercial Aircraft Engines 

On June 18, 2012, U.S. EPA finalized a rule to adopt NOx emission 
standards for certain commercial passenger and freighter aircraft engines in 
common use at airports across the U.S.. The rule contains six major 
provisions, two of which are new NOx emission standards for newly certified-
engine models. The first standards, Tier 6, took effect when the rule became 
effective and represents approximately a 12% reduction from current Tier 4 
levels. The second standards, Tier 8, took effect in 2014 and represents 
approximately a 15% reduction from Tier 6 levels. Equipment turnover will 
ensure continued emissions reductions from this category for many years. 

 
 Control of Emissions for Nonroad Spark Ignition Engines and Equipment 
 Effective in January 2003, this standard regulates NOx, VOCs, and carbon 

monoxide (CO) for groups of previously unregulated non-road engines. This 
standard applies to all new engines sold in the United States and imported 
after the standards went into effect. The standard applies to large spark-
ignition engines (forklifts and airport ground service equipment), recreational 
vehicles (off-highway motorcycles and all-terrain vehicles), and recreational 
marine diesel engines. When all of the non-road spark-ignition engines and 
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recreational engine standards are fully implemented, an overall 80% 
reduction in NOx, 72% reduction in VOC, and 56% reduction in CO 
emissions are expected by 2020.  

 
 On October 8, 2008, U.S. EPA set emission standards for new nonroad 

spark ignition engines. The exhaust emission standards applied starting in 
2010 for new marine spark ignition engines, including first-time U.S. EPA 
standards for sterndrive and inboard engines. Exhaust emission standards 
also applied starting in 2011 and 2012 for different sizes of new land-based, 
spark-ignition engines at or below 19 kilowatts (kW). These small engines are 
used primarily in lawn and garden applications. U.S. EPA also adopted 
evaporative emission standards for vessels and equipment using any of 
these engines. U.S. EPA estimates that by 2030, this rule will reduce annual 
nationwide VOCs by 604,000 tons, NOx by 132,200 tons, and PM2.5 by 5,500 
tons.  

 
 Emissions Standards for Locomotives and Marine Compression-Ignition 

Engines 
 On June 30, 2008, U.S. EPA published regulations for a comprehensive 

program to dramatically reduce pollution from locomotives and marine diesel 
engines. The controls will apply to all types of locomotives, including line-
haul, switch, and passenger, and all types of marine diesel engines below 30 
liters per cylinder displacement, including commercial and recreational, 
propulsion and auxiliary. The near-term emission standards for newly-built 
engines will phase in starting in 2009. The near-term program also includes 
new emission limits for existing locomotives and marine diesel engines that 
apply when they are remanufactured, and take effect as soon as certified 
remanufacture systems are available, as early as 2008. 

 
 The long-term emissions standards for newly-built locomotives and marine 

diesel engines began to take effect in 2015 for locomotives and in 2014 for 
marine diesel engines. U.S. EPA estimates PM reductions of 90% and NOx 
reductions of 80% from engines meeting these standards, compared to 
engines meeting the current standards. U.S. EPA projects that by 2030, this 
program will reduce annual emissions of NOx and PM by 800,000 tons and 
27,000 tons, respectively.  

 
 C3 Oceangoing Vessels Rule 
 On April 30, 2010, U.S. EPA finalized emission standards for new marine 

diesel engines with per-cylinder displacement at or above 30 liters (called 
Category 3 marine diesel engines) installed on U.S. vessels. The emission 
standards apply in two stages: near-term standards for newly built engines 
applied beginning in 2011, and long-term standards requiring an 80% 
reduction in NOx emissions beginning 2016. U.S. EPA also finalized a 
change to their diesel fuel program that will allow for the production and sale 
of 1,000 ppm sulfur fuel for use in Category 3 marine vessels. In addition, the 
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new fuel requirements will generally forbid the production and sale of other 
fuels above 1,000 ppm sulfur for use in most U.S. waters, unless alternative 
devices, procedures, or compliance methods are used to achieve equivalent 
emissions reductions.  

 
 Area Source Boilers, Major Source Boilers and Commercial/Industrial Solid 

Waste Incinerators (CISWI) NESHAPs 
 On January 31, 2013, February 1, 2013 and February 7, 2013, U.S. EPA 

finalized revisions to the March 2011 Clean Air Act emissions standards for 
large boilers, small boilers and incinerators, respectively. These standards 
cover more than 200,000 boilers and incinerators that emit harmful air 
pollution, including mercury, cadmium, and particle pollution. 

 
 Boilers at large sources of air toxics emissions are known as major source 

boilers. They are located at large sources of air pollutants, including 
refineries, chemical plants, and other industrial facilities. Boilers located at 
small sources of air toxics emissions are known as area source boilers. 
These are located at universities, hospitals, hotels and commercial buildings. 
A CISWI unit is a device that is used to burn solid waste at a commercial or 
industrial facility. This includes units designed to discard solid waste; energy 
recovery units designed to recover heat that combust solid waste; and waste 
burning kilns that combust solid waste in the manufacturing of a product.  

 
 In a separate but related action, U.S. EPA revised the non-hazardous 

secondary materials rule (NHSM). This rule defines which materials are, or 
are not, “solid waste” when burned in combustion units. The NHSM rule helps 
determine which standards, either boiler or CISWI, a unit that burns these 
materials will be required to meet. U.S. EPA estimates these combined rules 
will reduce PM2.5 emissions by 18,000 TPY and SO2 emissions by 580,000 
TPY. The compliance deadlines for area boilers, major boilers and CISWI 
units are early, 2014, 2016 and 2018, respectively. 

 
 Reciprocating Internal Combustion Engines (RICE) NESHAPs 
 On July 11, 2006, U.S. EPA issued standards of performance for stationary 

compression ignition (CI) internal combustion engines. These engines are 
used at facilities such as power plants and chemical and manufacturing 
plants to generate electricity and to power pumps and compressors. They are 
also used in emergencies to produce electricity and to pump water for flood 
and fire control. The final standards limited emissions from stationary CI 
internal combustion engines to the same stringent levels required by U.S. 
EPA’s nonroad diesel engine regulations. The final rule also limited the 
amount of sulfur in the diesel fuel used to run these engines. 

 
 On January 15, 2013 the rule was revised due to legal challenges and 

petitions for reconsideration. U.S. EPA estimates the revised rule will reduce 
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PM by 2,800 TPY, NOx by 9,600 TPY and VOC by 36,000 TPY starting in 
2013. 

 
 Mercury and Air Toxics Standards (MATS) 
 On December 16, 2011 (revised February 16, 2012), U.S. EPA finalized a 

rule which reduces emissions from EGUs larger than 25 MW that burn coal 
or oil. In addition to the benefits of reducing exposure to air toxics, meeting 
these standards will reduce SO2 and PM2.5 emissions. The final rule 
establishes power plant emission standards for mercury, acid gases, and 
non‐mercury metallic toxic pollutants. U.S. EPA estimates this rule will: 
prevent 90% of the mercury in coal burned in power plants from being 
emitted to the air; reduce 88% of acid gas emissions from power plants; and 
cut 41% of sulfur dioxide emissions from power plants beyond the reductions 
expected from the CSAPR. Existing sources generally had up to 4 years from 
the revision to comply with MATS (early 2016) with an option for a 1-year 
extension.  

 
 On November 25, 2014, the U.S. Supreme Court accepted several 

challenges to the rules brought by the utility industry and a coalition of nearly 
two dozen states. On June 29, 2015, the U.S. Supreme Court ruled that U.S. 
EPA did not properly account for compliance costs when crafting the MATS 
rule and remanded the decision to the D.C. Circuit Court for reconsideration. 

 
 Regional Haze Regulations and Guidelines for Best Available Retrofit 

Technology (BART) Determinations 
In Ohio’s Regional Haze SIP submission, one facility was found to have 
boilers subject to BART.  The facility elected to implement an alternative 
program to BART as allowed under 40 CFR 51.308(e)(2), projecting to 
achieve greater emissions reductions than through installation and operation 
of BART. Subsequently, due to the major source Boiler NESHAP, this source 
will now be converting to natural gas, achieving even further reductions. 
Implementation is planned no later than January 31, 2017. 

 
 NSPS for Residential Wood Heaters   

On March 16, 2015, U.S. EPA finalized the residential wood heaters NSPS. 
This rule does not affect existing woodstoves or other wood burning devices; 
however, it does provide more stringent emissions standards for new 
woodstoves, outdoor hydronic heaters and indoor wood-burning forced air 
furnaces. New “Phase 1” less-polluting heater standards began in 2015, with 
even more-stringent Phase 2 standards beginning in 2020. However, new 
units are assumed to replace retired units beginning in 2015. U.S. EPA 
estimates 8,269 tons of PM2.5 emissions will occur annually. 
 

 Oil and Natural Gas Industry Standards 
 This new standard, issued on April 17, 2012, regulates VOC and air toxic 

emissions from hydraulically fractured natural gas wells and also includes 
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requirements for several other sources of pollution in the oil and natural gas 
industry that were previously unregulated in the United States. U.S. EPA 
estimates that these standards will apply to approximately 11,400 new 
natural gas wells hydraulically fractured each year and an additional 1,400 
existing natural gas wells refractured annually. When these standards are 
fully implemented in 2015, U.S. EPA estimates that VOC and air toxic 
emissions in the U.S. will be reduced by approximately 190,000 to 290,000 
tpy and 12,000 to 20,000 tpy, respectively. 

 
 Sulfur Dioxide Regulations 
 Beginning in 1979, Ohio promulgated rules under OAC Chapter 3745-18 

requiring SO2 emissions reductions from fuel burning equipment, including 
coal-fired units. Over the years, Ohio has amended these rules to place 
tighter restrictions on certain units to ensure compliance with the SO2 
NAAQS. Some of the tightest limitations in the State apply to existing and 
new sources in Cuyahoga and Lorain Counties, due to their historic 
designation as nonattainment for SO2.   

 
 As part of the implementation requirements for the 2010 SO2 NAAQS, Ohio 

recently made amendments to our rules and/or required further federal 
enforceable reductions for several sources located in nonattainment areas in 
the State that were effective no later than January 1, 2017.  

 
 In addition, several facilities accepted federally enforceable emissions 

limitations as a part of U.S. EPA’s data requirements rule for the 2010 SO2 
NAAQS. The Medical Center in Cuyahoga County converted to natural gas 
by January 13, 2017, shuttering its two coal-fired boilers (B003 and B004) 
and replacing them with a natural gas boiler (B023) with a federally-
enforceable SO2 limit of 1.18 TPY. Cleveland Thermal LLC in Cuyahoga 
County retired all coal-fired and oil-fired boilers by January 31, 2017, except 
two oil-fired boilers retained for auxiliary use. In Lorain County, the Avon 
Lake Power Plant accepted a federally enforceable combined emissions 
limitation from all SO2-emitting sources at the facility of 9,600 lbs/hr effective 
beginning January 13, 2017 to satisfy the 1-hour SO2 standard. Oberlin 
College shut down coal fired boilers on April 22, 2014. 

 
 VOC Regulations 
 Over the years Ohio has adopted numerous VOC RACT regulations in OAC 

Chapter 3745-21 in response to requirements under the various ozone 
NAAQS. The majority of these regulations apply in Ohio’s urbanized areas, 
including the Cleveland area. The counties affected by these ozone 
regulations in the Cleveland area include Cuyahoga and Lorain, along with 
Ashtabula, Geauga, Lake, Medina, Portage, and Summit Counties. The 
Cleveland area ozone counties have the most stringent VOC RACT 
regulations due to the historic designation as moderate nonattainment for 
various ozone NAAQS.  For the Cleveland area ozone counties, Ohio has 
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adopted all of the current U.S. EPA Control Technique Guidelines  as VOC 
RACT.   

 
 Most recently, Ohio adopted several VOC RACT regulations for the 

Cleveland area ozone counties in response to RACT requirements for 
moderate areas under the 1997 ozone NAAQS. These include: 

 
 On October 15, 2015, Ohio adopted OAC rule 3745-21-26 regulating 

VOC emissions from miscellaneous metal and plastic parts coating 
operations. New sources were required to comply with the tighter 
restrictions beginning October 15, 2015 while existing sources must 
have achieved compliance by October 15, 2016.   

 On May 12, 2011, Ohio adopted OAC rule 3745-21-27 regulating VOC 
emissions from boat manufacturing operations. New sources were 
required to comply with the tighter restrictions beginning May 12, 2011 
while existing sources must have achieved compliance by May 12, 
2012.   

 On May 12, 2011, Ohio adopted OAC rule 3745-21-28 regulating VOC 
emissions from miscellaneous industrial adhesives and sealant 
operations. New sources were required to comply with the tighter 
restrictions beginning May 12, 2011 while existing sources must have 
achieved compliance by May 12, 2012.  

 On May 12, 2011, Ohio adopted OAC rule 3745-21-29 regulating VOC 
emissions from automobile and light-duty truck assembly coating 
operations, heavier vehicle assembly coating operations, and cleaning 
operations associated with these coating operations. New sources 
were required to comply with the tighter restrictions beginning May 12, 
2011 while existing sources must have achieved compliance by May 
12, 2012. 

 On May 12, 2011, Ohio adopted OAC rule 3745-21-29 regulating VOC 
emissions from automobile and light-duty truck assembly coating 
operations, heavier vehicle assembly coating operations, and cleaning 
operations associated with these coating operations. New sources 
were required to comply with the tighter restrictions beginning May 12, 
2011 while existing sources must have achieved compliance by May 
12, 2012. 

 
 Motor vehicle inspection and maintenance (I/M) program  
 U.S. EPA's final I/M regulations in 40 CFR Part 85 required States to submit 

a fully adopted I/M program by November 15, 1993 under Section 182(b)(4). 
U.S. EPA approved Ohio's enhanced I/M program (E-Check), on April 4, 
1995 and January 6, 1997. The E-Check program continues to be 
implemented in this area. The E-Check program requirements are contained 
in OAC Chapter 3745-26 and is required in Cuyahoga and Lorain, along with 
Geauga, Lake, Medina, Portage, and Summit Counties. 
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 Gasoline Vapor Recovery Systems 
 Section 182(b)(3) requires states to submit Stage II vapor recovery rules no 

later than November 15, 1992. The U.S. EPA partially approved and partially 
disapproved Ohio's SIP revision for implementation of Stage II on October 
20, 1994 (59 FR 52911). As stated in that rulemaking action, with the 
exception of paragraph 3745-21-09 (DDD)(5), U.S. EPA considers Ohio's 
Stage II program to fully satisfy the criteria set forth in the September 17, 
1993, U.S. EPA guidance document for such programs entitled "Enforcement 
Guidance for Stage II Vehicle Refueling Control Programs." Furthermore, the 
September 17, 1993, guidance memorandum states that once onboard vapor 
recovery regulations are promulgated, the Stage II regulations are no longer 
applicable for moderate ozone nonattainment areas. The U.S. EPA 
promulgated onboard vapor recovery rules in February 1994. Therefore, 
pursuant to Section 202(a)(6) of the CAA, Stage II would no longer be 
required. However, some areas, including Ohio, retained Stage II 
requirements to provide a control method to comply with rate-of-progress 
emission reduction targets. Congress recognized that onboard refueling 
vapor recovery and Stage II would eventually become redundant, and 
actually increase emissions, and provided the U.S. EPA authority to allow 
states to remove Stage II from their SIPs after U.S. EPA finds that onboard 
refueling vapor recovery is in widespread use. On May 16, 2012, the U.S. 
EPA determined that onboard refueling vapor recovery technology is in 
widespread use throughout the motor vehicle fleet for purposes of controlling 
motor vehicle refueling emissions. This action (77 FR 28772) also provided 
notice of an upcoming guidance document for states to use to prepare a SIP 
revision to remove or phase-out Stage II controls. U.S. EPA published this 
guidance on August 7, 2012 (EPA-457/B-12-001). The guidance noted that 
since Section 182(b)(3) requirements no longer applied, the only 
requirements for Stage II controls are state SIPs (which includes Ohio, as 
noted above), Section 184(b)(2) for areas in the ozone transport region (does 
not apply to Ohio), and section 193 for any area that adopted Stage II 
controls prior to November 15, 1990 (does not apply to Ohio). In order to 
remove Stage II control requirements from the SIP, CAA Section 110(l) is 
required to be addressed. Ohio EPA conducted this demonstration and 
submitted the SIP revision request to U.S. EPA on July 15, 2015. This 
demonstration included a new requirement for the use of low permeation 
hoses which will provide even greater VOC emissions reductions in the 
future. 

 
 EGUs 
 As discussed above, several federally enforceable changes at EGUs have 

resulted in reductions in PM2.5 precursor emissions and will result in further 
reductions. In Cuyahoga County, Cleveland Electric Illuminating Co., Lake 
Shore Plant permanently shut down December 17, 2015. In Lorain County, 
the Avon Lake Power Plant accepted a federally enforceable combined 
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emissions limitation from all SO2-emitting sources at the facility of 9,600 
lbs/hr effective beginning January 13, 2017 to satisfy the 1-hour SO2 
standard. 
 

Together, these rules will substantially reduce local and regional sources of ozone 
precursors. 
 
Requirement 5 of 6 
Acceptable provisions to provide for new source review. 

 
Background 
Ohio has a longstanding and fully implemented New Source Review (NSR) 
program. This is addressed in OAC Chapter 3745-3119. The Chapter includes 
provisions for the Prevention of Significant Deterioration (PSD) permitting 
program in OAC rules 3745-31-01 to 3745-31-20. Ohio's PSD program was 
conditionally approved on October 10, 2001 (66 FR 51570) and received final 
approval on January 22, 2003 (68FR 2909) by U.S. EPA as part of the SIP.  

 
Demonstration 
Any facility that is not listed in the 2011 emission inventory, or for the closing 
of which credit was taken in demonstrating attainment, will not be allowed to 
construct, reopen, modify, or reconstruct without meeting all applicable NSR 
requirements. Once the area is redesignated, Ohio EPA will implement NSR 
through the PSD program.  

 
Requirement 6 of 6 
Assure that all existing control measures will remain in effect after redesignation unless the 
State demonstrates through modeling that the standard can be maintained without one or 
more control measures. 

 
Demonstration 
Ohio commits to maintaining the aforementioned control measures after 
redesignation. Ohio hereby commits that any changes to its rules or emission 
limits applicable to PM2.5, SO2, NOx, VOCs and ammonia as required for 
maintenance of the annual PM2.5 standard in the Cleveland area, will be 
submitted to U.S. EPA for approval as a SIP revision.  

 
Ohio, through Ohio EPA’s Legal section, has the legal authority and 
necessary resources to actively enforce any violations of its rules or permit 
provisions. After redesignation, it intends to continue enforcing all rules that 
relate to the emission of PM2.5 precursors in the Cleveland area. 
 
 

                                                 
19 http://www.epa.ohio.gov/dapc/regs/3745_31.aspx  
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CHAPTER SIX 
 
CONTINGENCY MEASURES 
CAA Section 107(d)(3)(E)(v) 
 
Requirement 1 of 4 
A commitment to submit a revised plan eight years after redesignation. 
 

Demonstration 
Ohio hereby commits to review its maintenance plan eight years after 
redesignation, as required by Section 175(A) of the CAA. 

 
Requirement 2 of 4 
A commitment to expeditiously enact and implement additional contingency control 
measures in response to exceeding specified predetermined levels (triggers) or in the event 
that future violations of the ambient standard occur. 
 

Demonstration 
Ohio hereby commits to adopt and expeditiously implement necessary 
corrective actions in the following circumstances: 

  
Warning Level Response: 
A warning level response shall be prompted whenever the PM2.5 average of 
the weighted annual mean of 12.5 µg/m3 or greater occurs in a single 
calendar year within the maintenance area. A warning level response will 
consist of a study to determine whether the PM2.5 value indicates a trend 
toward higher PM2.5 values or whether emissions appear to be increasing. 
The study will evaluate whether the trend, if any, is likely to continue and, if 
so, the control measures necessary to reverse the trend taking into 
consideration ease and timing for implementation as well as economic and 
social considerations. Implementation of necessary controls in response to a 
warning level response trigger will take place as expeditiously as possible, 
but in no event later than 12 months from the conclusion of the most recent 
calendar year.    
 
Should it be determined through the warning level study that action is 
necessary to reverse the noted trend, the procedures for control selection 
and implementation outlined under “action level response” shall be followed. 
 
Action Level Response: 
An action level response shall be prompted whenever a two-year average of 
the weighted annual means of greater than 12.0 µg/m3 occurs within the 
maintenance area. A violation of the standard (three-year average of the 
weighted annual means of greater than 12.0 µg/m3) shall also prompt an 
action level response. In the event that the action level is triggered and is not 
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found to be due to an exceptional event, malfunction, or noncompliance with 
a permit condition or rule requirement, Ohio EPA in conjunction with the 
metropolitan planning organization or regional council of governments, will 
determine additional control measures needed to assure future attainment of 
the NAAQS for annual PM2.5.  In this case, measures that can be 
implemented in a short time will be selected in order to be in place within 18 
months from the close of the calendar year that prompted the action level. 
Ohio EPA will also consider the timing of an action level trigger and 
determine if additional, significant new regulations not currently included as 
part of the maintenance provisions will be implemented in a timely manner 
and will constitute our response. 

 
 Control Measure Selection and Implementation 

Adoption of any additional control measures is subject to the necessary 
administrative and legal process. This process will include publication of 
notices, an opportunity for public hearing, and other measures required by 
Ohio law for rulemaking.  
 
If a new measure/control is already promulgated and scheduled to be 
implemented at the federal or State level, and that measure/control is 
determined to be sufficient to address the upward trend in air quality, 
additional local measures may be unnecessary. Furthermore, Ohio will 
submit to U.S. EPA an analysis to demonstrate the proposed measures are 
adequate to return the area to attainment.  
 

Requirement 3 of 4 
A list of potential contingency measures that would be implemented in such an event. 
 

Demonstration 
Contingency measures to be considered will be selected from a 
comprehensive list of measures deemed appropriate and effective at the time 
the selection is made. The selection of measures will be based on cost-
effectiveness, emission reduction potential, economic and social 
considerations or other factors that Ohio EPA deems appropriate.  Ohio EPA 
will solicit input from all interested and affected persons in the maintenance 
area prior to selecting appropriate contingency measures. Because it is not 
possible at this time to determine what control measures will be appropriate 
at an unspecified time in the future, the list of contingency measures outlined 
below is not exhaustive. 
 

1) Diesel reduction emission strategies. 
2) Alternative fuel (e.g., liquid propane and compressed natural gas) and 

diesel retrofit programs for fleet vehicle operations. 
3) Tighter PM2.5, SO2, and NOx emissions offsets for new and modified major 

sources. 
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4) Impact crushers located at recycle scrap yards – upgrade wet 
suppression. 

5) Concrete manufacturing – upgrade wet suppression. 
6) Additional NOx RACT statewide. 

 
No contingency measure shall be implemented without providing the 
opportunity for full public participation during which the relative costs and 
benefits of individual measures, at the time they are under consideration, can 
be fully evaluated. 
 

Requirement 4 of 4 
A list of PM2.5, SO2, and NOx sources potentially subject to future additional control 
requirements. 

 
Demonstration 
The following is a list of PM2.5, SO2, and NOx sources potentially subject to 
future controls. 
 
 ICI Boilers - SO2 and NOx controls; 
 EGUs; 
 process heaters; 
 internal combustion engines; 
 combustion turbines; 
 other sources greater than 100 tons per year; 
 fleet vehicles; 
 concrete manufacturers; 
 aggregate processing plants; 

 
A list of VOC and ammonia sources are not included here because, as described in 
Chapter 4 above, the precursors VOC and ammonia from major stationary sources do not 
contribute significantly to levels exceeding the 2012 PM2.5 standard in the Cleveland area. 
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CHAPTER SEVEN 
 
PUBLIC PARTICIPATION 
 
Ohio published notification for the public comment period, including an opportunity to 
request a public hearing, concerning the draft redesignation petition and maintenance plan 
in the widely distributed county publication on June 12, 2018.  
 
The public comment period closed on July 17, 2018. No comments were received, and no 
public hearing was held because no requests were received. Appendix D includes a copy of 
the public notice. 
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CHAPTER EIGHT 
 
CONCLUSIONS 
 
The Cleveland annual PM2.5 nonattainment area has attained the 2012 annual NAAQS for 
PM2.5 and complied with the applicable provisions of the 1990 Amendments to the CAA 
regarding redesignations of PM2.5 nonattainment areas. Documentation to that effect is 
contained herein. Ohio EPA has prepared a redesignation request and maintenance plan 
that meet the requirements of Section 110 (a)(1) of the 1990 CAA. 
 
Based on this presentation, the Cleveland annual PM2.5 nonattainment area meets the 
requirements for redesignation under the CAA and U.S. EPA guidance. Ohio has 
performed an analysis that shows the air quality improvements are due to permanent and 
enforceable measures.  Furthermore, because this area is subject to significant transport of 
pollutants, significant regional SO2 and NOx reductions will ensure continued compliance 
(maintenance) with the standard with an increasing margin of safety. 
 
The State of Ohio hereby requests that the Cleveland 2012 annual PM2.5 nonattainment 
area be redesignated to attainment simultaneously with U.S. EPA approval of the 
maintenance plan provisions contained herein.  
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