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PM2.5 Analyses for Sacred Heart Elem Site Discontinuation 
 

The relevant NAAQS for the pollutant involved in this analysis according to 40 CFR Part 
50 are: 

• PM2.5: 12.0 µg/m3 for an annual mean averaged over three years 
• PM2.5: 35 µg/m3, 98th percentile 24-hour value averaged over three years 

  
Table 1 shows the design values for the 5-year calendar period of 2017-2021 based on 
data from the U.S. EPA Air Quality System (AQS) for Sacred Heart Elem (39-017-0016) 
PM2.5 FRM. Please note, 2020 and 2021 design value are not valid due to COVID-19 
pandemic restrictions prohibiting site operators from performing field activities, such as 
collecting filter samples. This site does not operate a continuous FEM instrument because 
of historically low concentrations.   
 

Table 1 – Monitor Design Values  
 

Design Values for Pollutant and Site to be Discontinued 
  2017 2018 2019 2020 2021 

Sacred Heart Elem PM2.5 – Annual (µg/m3) 9.1 8.8 8.6 8.5 8.5 
Sacred Heart Elem PM2.5 – 24-hour (µg/m3) 20 19 20 20 21 

 
According to U.S. EPA’s Ambient Air Monitoring Network Assessment Guidance1, it can 
be shown that the probability that a monitor will exceed 80% of the applicable NAAQS 
during the next three years is less than 10% if the following equation is satisfied: 
 

𝑋𝑋 +  
𝑡𝑡 ∗ 𝑠𝑠
√𝑛𝑛

 < 0.8 ∗ 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 

 
Where 𝑋𝑋� is the average design value for the last five years (or more), t is the t value for 
n-1 degrees of freedom at the 90% confidence level, s is the standard deviation of the 
design values, n is the number of records (i.e., number of design values), and NAAQS is 
the standard of interest. Computing the included equation based on the design values 
from 2017 to 2021 results in the values shown in Table 2 as “comparison values”, along 
with 80% of the relevant standard and an indication of whether this satisfies the condition 
that the probability of exceeding 80% of the NAAQS over the next three years be less 
than 10% is satisfied. Additionally, using the equation above, the last column in Table 2 
represents the percentage of the standard for which probability of exceeding it over the 
next three years is less than 10%.  

 
1 https://www3.epa.gov/ttnamti1/files/ambient/pm25/datamang/network-assessment-guidance.pdf  

https://www3.epa.gov/ttnamti1/files/ambient/pm25/datamang/network-assessment-guidance.pdf
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Table 2 – 10 Percent Conditions  
 

Comparison Values and satisfying the 10% Condition 

 
Comparison 

Values 
80% of 

Standard 

Satisfies 
10% 

condition 

% of 
standard 

<10% 
probability 

of 
exceeding 

Sacred Heart Elem PM2.5 – Annual 
(µg/m3) 8.94 9.6 Yes 74.52 

Sacred Heart Elem PM2.5 – 24-hour 
(µg/m3) 20.67 28 Yes 59.07 

 
Based on these results shown in Table 2, the PM2.5 monitor satisfies the condition that 
the probability of exceeding 80% of the NAAQS over the next three years is less than 
10% at the Sacred Heart Elem site. This analysis was based on data from the monitor for 
the years 2017–2021, constituting seven design values.  
 
PM2.5 Comparison to Other Sites in the Cincinnati, OH-KY-IN MSA 
 
Since at least 2017, other monitors in the Cincinnati, OH-KY-IN MSA have had design 
values which are comparable to, or in most cases higher than, that of Sacred Heart Elem 
for PM2.5. Table 3 shows the annual and 24-hour design values for all operating PM2.5 
FRM monitoring sites in the area from 2017 to 2021. The highest value for each year is 
highlighted. As the table shows, no annual or 24-hour design value at Sacred Heart Elem 
has been the highest in the Cincinnati, OH-KY-IN MSA for at least the last five years.  
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Table 3 – PM2.5 Cincinnati, OH-KY-IN MSA Design Values 
 

PM2.5 Design Values at All Sites in Cincinnati, OH-KY-IN MSA 
(µg/m3) 

  2017 2018 2019 2020 2021 
Site Annual Design Value 
39-017-0016 (Sacred 
Heart Elem) 9.1 8.8 8.6 8.5 

 
8.5 

39-017-0015 9.6 9.5 9.3 9.2 9.3 
39-017-0022 11.1 10.5 10.4 10.2 10.5 
39-061-0006 9.0 9.0 9.0 9.0 9.3 
39-061-0014 10.1 9.7 9.5 9.9 10.5 
39-061-0040 8.9 9.1 9.4 9.4 9.4 
39-061-0042 9.5 9.2 8.9 9.1 9.7 
39-061-0048 10.9 11.7 11.8 11.6 11.0 
  24-hour Design Value 
39-017-0016 (Sacred 
Heart Elem) 20 19 20 

 
20 

 
21 

39-017-0015 20 20 19 19 20 
39-017-0022 23 23 23 24 25 
39-061-0006 17 18 19 18 19 
39-061-0014 22 21 21 22 24 
39-061-0040 18 19 20 20 21 
39-061-0042 20 20 20 21 21 
39-061-0048 22 23 24 24 24 

                         *Highlighted cells denote highest design value for the year. 

The values from Table 3 are also illustrated in Figures 1 and 2 below to further display 
the lower concentrations trends for PM2.5 over the last five years. Please note that due 
to the similarities in values among all site within the MSA the scale for each graph was 
altered to allow for a better view of each individual site. While doing this permits a 
clearer view of each site in comparison to Sacred Heart Elem small changes in values 
can appear more significant than they would otherwise.  
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Figure 1 – PM2.5 Annual Design Values for Cincinnati, OH-KY-IN MSA 
 

 
 

Figure 2 – PM2.5 24-Hour Design Values for Cincinnati, OH-KY-IN MSA 
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As part of Ohio EPA’s 2022-2023 Air Monitoring Network Plan, submitted on June 29, 
2022, monitoring sites were assessed using U.S. EPA’s EJSCREEN tool. The analysis 
was performed on all sites referenced above in this MSA. EJSCREEN combines 
demographic factors with a single environmental factor to help identify communities that 
may have a higher combination of environmental burdens and fewer socioeconomic 
resource. Percentiles are a way to see how local residents compare to everyone else in 
the United States. This national percentile displays what percent of the U.S. population 
has an equal or lower exposure proximity to a certain environmental indicator. The 
Sacred Heart Elem site was in the 60-70 percentile. The seven other PM2.5 sites for this 
MSA have an equivalent or higher EJSCREEN percentile. Due to the similarities in the 
EJSCREEN percentiles, paired with the evidence above of lower PM2.5 concentrations, 
and meeting discontinuation criteria Ohio EPA believes the Sacred Heart Elem site is 
the appropriate site for discontinuation consideration within the MSA.  
 
PM2.5 is the only criteria pollutant collected at Sacred Heart Elem and has had 
consistent lower concentrations for at least the last five years. Discontinuing this site 
would allow Ohio EPA to redirect monitoring resources to priority sites within our 
network. The Cincinnati, OH-KY-IN MSA requires three PM2.5 monitors and seven 
higher reading monitors with equivalent or higher EJSCREEN percentiles will remain 
operational.   
 


