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Overview 

 

• About LADCO 

• Ozone, Fine Particles, and  
Regional Haze 

• Modeling Challenges and Policy 

 
 



Regional Planning Organizations 



The Lake Michigan Air Directors 
Consortium 

 • Established in 1989  

• Original members: IL, IN, MI, & WI  

• OH joined in 2004; MN joined in 2012. 

• Purpose: 
– technical assessments on problems of air quality;  

– provide a forum for discussion and coordination; 

– coordinate training activities for member states.  

• Regional focus 



OZONE 
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8-Hour Ozone Design Value Trends 

1990-2015, LADCO States 
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NOx Emissions Trends in the US,  
1970-2014 
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NO2 Air Quality  
Improvements 
Shown by NASA  
Satellite Data 



Power Capacity Being Added (2015-2023) 

Goodbye coal, hello… what? 
Coal Power Retirements (2012-2023) 

Source: POLITICO analysis of data from EIA 



2013-2015 - 8-Hour Ozone Design Values 
New U.S. Ozone Standard – 70 ppb 



Where Is The Ozone Coming From? 
Upwind-Downwind Linkages –  

Proposed EPA CSAPR Update Rule 



Where is the Ozone Coming From? 



States’ Ozone Contributions: 
At Sheboygan, WI  

Wisconsin 

Other States 



States’ Ozone Contributions: 
At Chicago  

Illinois 

Other States 



States’ Ozone Contributions:  
Sheboygan  

 



Ozone Contributions:  
Hamilton  



Tracking Regions 

• “Other” includes Canada, Mexico, ocean marine 
vessels, drilling platforms, tribes, and fires 
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2014 NOx Emissions 
Non-Road Mobile Sources - LADCO States 

     NOx Emissions, tons per year 

EPA, NEI - 2014 



Commercial Marine Vessels  
on the Great Lakes 



PM2.5 



                                                                 



                                                                                            PM2.5 Design Value Trends  
LADCO States 



2013-2015 – PM2.5 Design Values 
LADCO States 







REGIONAL HAZE 





Regional Haze - Probability of 20% Best/Worst 
Day Conditions 

Boundary Water Canoe Area, MN 









MODELING CHALLENGES AND 
POLICY 



Using  Models to Project Future Ozone 

               2011 “Base Year”                      2017 “Attainment Year”   





Model Performance Issue: Importance of 
Boundary Conditions 



OMI/MLS tropospheric ozone burden, 2005-2015 
The global (60°N –60°S) tropospheric ozone burden has increased by 9% (25 Tg) over 11 years 

(2005-2015).  

Data produced by Jerry Ziemke, Morgan State U./NASA Goddard 



 
Data collected by NOAA Global Monitoring Division 
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Mauna Loa is the best site for documenting the change in 
Northern Hemisphere ozone because it has a 40-yr record and 
samples the lower free troposphere (when using nighttime 
data).  



Model Performance Issues: Too much NOx? 

Source: Brad Pierce, NOAA 



12km/4km WRF-CHEM Surface O3 

00Z 07/17 to 23Z 07/17, 2011 

Madison-Muskegon 

Model Performance Issue: Characterizing the Lake Breeze 

• Photochemical models have historically been unable to reproduce the lake breeze, 

which is a major driver of ozone concentrations along the lakeshore, so it is difficult for 

states and LADCO to accurately predict ozone concentrations along the Lake Michigan 

lakeshore. 



A small to medium size ground/airborne/satellite campaign1 in summer 2017 with primary 

science objectives focusing on characterizing the recirculation, aging, and mixing of the 

Chicago and Milwaukee urban plumes as they move over Lake Michigan and their impact 

on surface ozone.   

 

Currently drafting white paper for NASA review.  

Great Lakes Ozone Study Planning Overview 
 

Brad Pierce (NOAA/NESDIS) 

Angela Dickens (WDNR) 

Rob Kaleel (LADCO) 

Tim Bertram (UW-Madison) 

Charles Stanier (U-Iowa) 

1Requesting NASA facility airborne remote sensing instruments 



Analytical Approaches: 
Satellites Airborne platforms Ground-based 

Type of measurement: Remote sensing only In situ & remote sensing In situ & remote sensing 

Spatial Coverage: Excellent Good Limited 

Temporal Coverage: Limited Good  Excellent 
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Questions? 

 

 

Rob Kaleel – LADCO 

kaleel@ladco.org 

847-720-7880 


