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Participants & roles

• USEPA-R5 – coordinated efforts, did 
data analysis

• Lake Michigan Air Directors 
Consortium (LADCO) – organized 
State input, drafted documents

• Region 5 states – evaluate local issues 
& priorities, review analyses and 
documents, suggest network changes
– Illinois, Indiana, Michigan, Minnesota, Ohio, 

Wisconsin



Monitoring strategy 
core principles
• State-by-state recommendations to improve 

(decrease, increase, relocate, revise) existing 
criteria pollutant networks based on 
consideration of:

• public information
• public health/compliance with NAAQS
• strategy development (i.e., support modeling)
• trends/strategy evaluation
• multi-pollutant sites (supersites)
• regional-scale (O3, PM2.5) v. local-scale (CO, 

SO2, Pb, PM10) pollution problems
• over-monitoring (redundancy)  and under-

monitoring
• low concentrations
• state rules
• population growth



Core principles, cont’d

• Not bound by Federal regs and policies; 
need to change NAMS/SLAMS 
regulations and nonattainment policies

• Evaluate new technology
• State/local flexibility (special needs –

e.g., TSP in WI)
• Need to address administrative issues, 

incl. public outreach, reinvesting 
savings, preserve funding and jobs



EPA’s data analysis

• Focus on ozone and PM2.5

• Identify “high value” and “low value”
monitors based on
– Are concentrations near the NAAQS 

or well below?
– Are results redundant, i.e. highly 

correlated with another site?
– Does the site provide useful spatial 

coverage or is it near other sites?



Tribal sites considered

• Several Tribes 
operate PM2.5 and 
ozone sites

• Valuable spatial 
coverage for 
modeling and AQI



PM2.5 assessment
• ~200 sites in the Region
• Wrote SAS program to determine 

correlation (R) between each pair of 
monitors
– “R” describes the degree of association 

between groups of variables
– Example: if R2 is 0.90, then 90% of 

variability in site A can be explained by 
variability in site B

• Other metrics
– Distance (km) to nearest monitor
– Average PM2.5 concentration
– County population change



Example of highly 
correlated sites in SE WI



Two sites further apart



PM2.5 correlogram





Results provided to States

• Spreadsheets with data outputs
• GIS maps to display concentration, 

correlation, and site proximity
• States weighed these purely 

technical findings against real-
world considerations, e.g. some 
monitors grow “roots” in the 
community and cannot be moved



High-value sites in RED









Proposed network 
changes
• Based on core principles, each 

state reviewed their networks 
and identified proposed changes 
to be phased-in over 2-3 years. 

• In general, changes reflect 
elimination of several existing 
monitors, establishment of a few 
new monitors, and a movement 
toward multi-pollutant sites. 



Number of sites in each 
state before/after changes



Count by pollutant



http://www.ladco.org/reports/ladco/REGIONAL_MONITORING_STRATEGY.pdf



So what happened?
• FRM network is the same size 

today, but “tweaked” in many areas 
• Work with air toxics and new 

technologies continues
• Reduction in PM10, CO, NO2, SO2



Next steps

• Assembling workgroup with States 
and LADCO to start the process 
over again

• Much more data to work with now
• Consider regulatory changes
• Consider funding structure for PM2.5


