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Monitors in Minnesota
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PM2.5 24-hr Design Values

Standard: 35 μg/ m3 
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PM2.5 Annual Design Values

Standard: 9 μg/ m3 



PM10 24-hr Design Values

Standard: 150 μg/ m3 
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AQI Alerts in 2024
• 40+ days with AQI a le rts  in Minnesota

• There were 31 days with AQI alerts in 2023

• AQI ale rt  from July 11th to July 14th was a  purple  
a le rt , indicat ing potent ia l concentra t ions up to 
225 μg/ m3 
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Why does this mat ter?
• Modeling
• Higher background concentrations result in less headroom for facilities when conducting air dispersion 

modeling.

• Regulatory Uncerta inty
• The PM2.5 NAAQS is currently being revisited by the EPA, but that doesn’t preclude MN from having a separate 

MAAQS standard.

• Currently expecting the EPA to announce updates to the PM2.5 NAAQS soon, targeting a final rule signature in 
spring 2026.

• Environmental Concerns
• Wildfires are going to continue to happen. 

• If background concentrations continue to increase, knowing a facility’s individual impact will help.



Monitoring vs. Modeling
• “Ground Truth Air Quality” – when properly 

operated, the actual measurements of air quality 
are difficult to challenge and provide the actual 
air quality in an area

• Real time data on actual emissions – background 
concentration, your facility’s impacts, impacts of 
neighbors

• Can lead to better understanding of where your 
facility’s emissions are coming from and improve 
future model performance



Challenges with Monitoring
• Expensive
• Large initial capital cost to install monitors (~$100k - 

$200k depending on the number of monitors)

• Annual costs for maintenance and data validation

• “Permanent”
• While the MPCA does have an off-ramp procedure, the 

conditions may be challenging to meet for a facility.

• Risks
• In the event of a monitored exceedance, a facility must 

show that it is not culpable.
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Temporary Monitors



What are  temporary monitors?
• Non-regulatory a ir quality monitors
• Community Air Monitors

• Portable monitors that provide regulatory-quality data

• Home application

• Can provide  representat ive  monitoring data  for a  
specific area

• Portable (easy to test multiple locations)

• Cost effective

• Different technologies can result in much different data



Types of Monitors
• Part icle  Sensors
• Low-cost monitors

• Utilize laser particle counters

• Can tend to “read high”

• Nephelometer-Based Sensors
• Uses light to calculate density of particles

• Expensive

• Regulatory-quality data 



Regulatory-Quality Temporary Monitors
• Calibrated to NIST standards

• Can monitor for both PM and gaseous pollutants

• Extremely portable – runs off a battery or solar panels

• Remote connection

• Expensive



03

Use Cases



Facility Monitoring
• Install an upwind and downwind monitor at the 

facility

• Identify external impacts affecting pollutant 
concentrations

• “Test Drive”



Refine  Emission Rates

• Motivations for monitoring in lieu of modeling are 
usually due to conservative emission factors

• Using temporary monitors as a pseudo stack test

• Results in more accurate emission calculations and 
air quality modeling demonstrations

Equation 1. Gaussian Equation

𝐶𝐶 =
𝐹𝐹𝐹𝐹
2𝜋𝜋𝑈𝑈𝑠𝑠

�
𝑥𝑥

𝑉𝑉𝑉𝑉
𝜎𝜎𝑦𝑦𝜎𝜎𝑧𝑧

�
𝑦𝑦

𝑒𝑒
−0.5 𝑦𝑦

𝜎𝜎𝑦𝑦

2

𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑

Equation 2. Simplified Gaussian Equation
𝐶𝐶 = 𝐹𝐹𝐹𝐹



Representat ive  Background Concentra t ion
• Useful if a facility is in an area with no 

representative monitors

• If intending to use for a regulatory exercise, a 
facility may need to install a permanent monitor

• However, a facility is not tied to keep the monitor 
running if compliance can be determined via 
modeling.



Summary

• 2024 Design Values for 
Minnesota

• PM Concentrations in the are in 
line with recent history

• 2025 has not been a good year 
for wildfires

• Expect PM10 and PM2.5 design 
values to increase

• Before  Insta lling Permanent  
Monitors:

• Use temporary monitors as a 
tool in the decision-making 
process

• There are different types of 
monitors for different 
applications

• Potent ia l Uses for 
Temporary Monitors:

• Facility monitoring

• Refining emission calculations

• Determining a representative 
background concentration
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