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related fugitive emissions.  While with the U.S. EPA, he performed dispersion modeling 
in support of emission standards development and helped develop and improve 
industrial source dispersion models.  He has conducted numerous workshops, 
seminars, and technical classes over the past 25 years for the U.S. EPA - Air Pollution 
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Workshop J Overview

˃ Three Presentations 
 Anna - overview of area ozone monitors & 

historical/current concentrations
 George - history of the ozone NAAQS and how it 

has played out in the region
 Mike – effectiveness of NOx control applications 

on sources in the region in reducing emissions & 
ambient ozone; Duke’s climate activities 
projecting emissions to 2030 and 2050

˃ Sustainability of reaching the ozone NAAQS



Anna Kelley – Overview of 
Ozone in the Greater 
Cincinnati Area
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Ozone/
PM2.5
Sites in 
Ohio



Ozone 
Sites in 
Southwest 
Ohio
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Current Status: Attainment or Not? 

˃ Design Values at the monitors determine 
attainment of the NAAQS
 For ozone:  annual 4th highest daily 

maximum 8-hour concentration, averaged 
over three years

 Applicable to every ozone site in the 
Greater Cincinnati Metropolitan Statistical 
Area – most are partial year and one is full 
year
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Greater Cincinnati Ozone:  
Current Status 



8-hour ozone values – 4th high

2013 2014 2015 2016 2017 2018 2019

Hamilton 68 70 70 76 72 73 67

Middletown 68 69 70 74 70 76 67

Oxford 69 69 68 72 69 70 65

Batavia 66 68 70 73 68 69 71

Sycamore 69 70 72 75 72 80 72

Colerain 64 73 70 73 68 75 67

Taft 69 69 71 73 71 72 71

Lebanon 67 71 71 74 68 75 72
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Design Values for Ozone

2013‐2015 2014‐2016 2015‐2017 2016‐2018 2017‐2019

Butler 69 72 72 74 71

Clermont 68 70 70 70 69

Hamilton 70 72 73 75 74

Warren 69 72 71 72 71
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Background Ozone
˃ Why needed?
˃ Year long monitoring of ozone required
˃ Nationwide:  approximately 80 sites
˃ 3 sites in Ohio: 2 urban, 1 rural

 Max 8-hour values 
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For the future
˃ Photochemical Assessment Sites

 Required at NCore sites in populations of 1 
million and greater

 Required in 2015 ozone rule
♦Implementation June 1, 2021

 From June to August 
♦Hourly VOCs
♦Mixing Height
♦8 hour carbonyl sampling every 3rd day
♦Direct measure NO2

♦Additional meteorological parameters: ultraviolet 
radiation, precipitation, solar radiation 
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George Schewe – History and 
Background of Achievement of 
the Ozone NAAQS in Cincinnati 



Ozone in the Atmosphere
˃ O3 = Ozone

 Naturally occurring – lightning, 
stratospheric intrusion

 Anthropogenic generated 
ozone

 “bad ozone” in lower 
atmosphere is related to health 
effects, plant and materials 
damage

 “good ozone” is in upper 
atmosphere & screens sun’s UV



Ozone in the Atmosphere
˃ O3 = Ozone

 Concentrations vary throughout 
lower atmosphere, by time of 
day and by season

 By-product of human activities 
are emissions of NOX and VOC 
emissions that react in the 
atmosphere

 atmospheric reactivity occurs 
during sunny, warm afternoon 
summer months



Ozone Formation from VOC and 
NOx in the Atmosphere

No	sunlight	 no	ozone	production
No	NOx  no	ozone	production
No	VOC  no	ozone	production



Ozone Sources 
˃ No direct ozone sources
˃ Ozone formation from VOC and 

NOx from industrial and naturally 
occurring sources

˃ Control strategy implications
 Sensitivity to VOC and/or NOx
 VOC reactivity
 NOx suppression (inhibition or 

disbenefits)



Ozone Formation by Time of Day

http://www.intechopen.com/books/indoor‐and‐outdoor‐air‐pollution/air‐pollution‐a‐case‐study‐of‐ilorin‐and‐lagos‐outdoor‐air

OZONE

VOCs



Overview and History of Ozone



Primary NAAQS, 1971-2014
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Ozone



Nonattainment areas with 1997 
Ozone NAAQS (8-hour, 80 ppb) 



Nonattainment areas with 1997 
Ozone NAAQS in 2007



Nonattainment aeas for 2008 
Ozone NAAQS (8-hour, 75 ppb)



2008 Ozone in Greater Cincinnati Area



EPA’s 2015 NAAQS

˃ 2014 - Proposed to lower the primary and 
secondary NAAQS to within the range of 65 to 70 
ppb

˃ Added Appendix U to 40 CFR Part 50 detailing 
data selection, handling, and reporting 
requirements for ozone NAAQS

˃ Revised ambient monitoring requirements for 
ozone monitoring; included roadside monitors

˃ Final 2015 NAAQS = 70 ppb 



Compliance with 2015 Ozone 
NAAQS (8-hour, 70 ppb)



EPA Projected Compliance with 
Proposed Ozone NAAQS



Revisions to Ozone NAAQS

˃ Ambient Monitoring
 Lengthened the monitoring season for 33 

states whose ozone > 60 ppb on days outside 
of existing monitoring season

 Increased season length was 1 to 7 months 
depending on state



Revisions to Ozone NAAQS

˃ Revisions to Photochemical Assessment 
Monitoring Stations (PAMS)
˃ Network design
˃ VOC sampling
˃ NO sampling
˃ Increased carbonyl sampling
˃ Upper air measurements

˃ Modified reporting requirements
˃ Combine monitors across a state
˃ No more overlapping 8-hr periods rather three block 

data sets – 7am to 3pm, 3pm to 11pm, 11pm to 7am



Implications of 
2015 Ozone NAAQS



Permitting Strategy

Type of Permit 
Applications

PSD Review? Grandfathered 
PSD Review? NNSR Review?



PSD Review before October 2015  

˃ Required for ozone when: 
 Project VOC or NOX emissions > 40 tpy 

˃ Air quality impact required when:
 Project VOC and\or NOX emissions > 100 tpy 

˃ Quantitative Demonstrations
 Screening Approach using AERMOD
 Photochemical Modeling

˃ Qualitative Demonstrations Accepted



PSD Review after October 2015

˃ Main Purpose of the AQ Analysis 
 To demonstrate single source impacts
 To demonstrate net improvement in the 

overall air quality in the area
 Analysis of project’s potential impact on the 

overall air quality in the area



New Ozone Guidance from EPA

34

˃ Issued by EPA February 
10, 2020

˃ Intent is to allow 
demonstration that a 
stationary source will 
not cause or contribute 
to a NAAQS violation

˃ Comments due 4/17/20 
(original - 3/27/20

˃ Available at
https://www3.epa.gov/ttn/scram/guidance/guide/Draft_Guidance_for_O3_PM25_Permit_Modeling.pdf



New Ozone Guidance from EPA

˃ SILs, NAAQS and SERs for Ozone
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J. Michael Geers – 2020 Ozone 
Season – Utility Perspective



2020 Ozone Season 
Utility Perspective

J. Michael Geers
Duke Energy



Duke Energy’s 
Environmental & 
Sustainability 
Progress
• Information taken from 

Duke Energy’s 4th Quarter 
Earnings Call

• In 2019, increased 2030 CO2
reduction goal from 40% to 
50% 

• Added a 2050 “Net Zero” 
CO2 emissions goal
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Market forces 
between 
2018 and 
2019
Between 2018 and 2019
• CO2 emissions 

decreased by 12% 
• SO2 emissions 

decreased by 31% 
• NOx emissions 

decreased by 22%



OEPA’s Cincinnati 
Ozone Update 
Meeting

• OEPA conducted an 
outreach meeting on 
February 11th, 2020 with 
government, industry and 
other stakeholders.

• Recapped recent ozone 
season performance.

• Gave a preview of the 
2020 season.

Note – the next several 
slides are from OEPA’s 
presentation







Comparing 
Cincinnati’s & 
Cleveland’s 
NOx  Emissions 
Inventory

• Point sources are 
significant in Cincinnati

o Electric generating units 
(EGUs) and non-EGUs 
(industrial sources) 
emitted 27,739 tons in 
2014 (46%)

• Mobile sources significant, 
but are a larger portion of 
Cleveland’s inventory  



Point Source 
NOx Emissions 
Continue to 
Decline

EGU NOx emissions continue to 
reflect market forces 
• Continued unit retirements 

which are seen outside the 
immediate Cincinnati area

• Reduced dispatch of the 
surviving units

• Due to market forces, Duke 
Energy’s Indiana coal fired 
generation fell by about 27% 
and NOx emissions by 35% from 
2018 to 2019

• Duke Energy’s only area coal 
fired EGU is SCR equipped and 
operates at ~0.10-0.11 
lb/mmBtu.  It emits about 
1,000 tons of NOx per ozone 
season



Comparing 
Cincinnati’s & 
Cleveland’s VOC  
Emissions Inventory
• Non-point source 

emissions are significant 
in both regions

• On road vehicles are a 
larger fraction

• Available studies show 
reduction in NOx 
emissions would have 
bigger impact on ozone 
in Cincinnati.
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What Will the 2020 Ozone Season 
Bring?
˃ 2020 Ozone Season NOx & VOC Emissions 

could potentially fall
 Downturn in economic activity

♦Reduced point source emissions
♦Reduced mobile source emissions

˃ Market forces in the long term will continue 
to drive cleaner electric generation, but 
there may still be short term variations

˃ Potential supply chain disruptions for 
chemical reagents, fuels and other materials

˃ Weather – always the uncontrollable variable



Summary

˃ Ozone still a NAAQS concern in Greater 
Cincinnati area

˃ Ozone concentrations improving
˃ Major VOC and NOx reductions in area 

have contributed to lower ozone
˃ NAAQS has tightened up making 

compliance harder
˃ Area can come into compliance
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Questions

48
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