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Addressing Air Quality 

Communication Shortcomings in 

the Salt Lake Valley 
Dustin Roten and Emily Frary 

 

Background 

The United States’ Environmental Protection Agency (EPA) identifies particulate matter with a diameter 

of 10μm or less as a health hazard due to its ability to enter and irritate the lungs (United States 

Environmental Protection Agency (EPA), 2018). Adverse health effects of these particles include nonfatal 

heart attacks, irregular heartbeat, aggravated asthma, and overall decreased lung function. Occurring in 

winter months, the Salt Lake Valley (SLV) area is prone to persistent cold-air pool (inversion) events in 

which industrial and transportation-based emissions are trapped at near-ground altitudes (Beard, et al., 

2012). Emissions from morning-time commuters are a significant contributor to urban PM2.5 

concentrations and inversion events can further increase these near-ground concentrations (Gupta & 

Elumalai, 2019). In addition to PM2.5, the EPA also identifies ozone as a health hazard (United States 

Environmental Protection Agency (EPA), 2018). Its potential effects can include shortness of breath, sore 

throat, inflamed airways, and other pulmonary issues. Unlike PM2.5, ozone is a summertime problem in 

the north-eastern quadrant of the Salt Lake Valley. 

 Due to the adverse health effects from air-borne pollutants, Utah’s Department of Health has published 

The Utah Recess Guidance for Schools program (Utah Department of Health, 2016). The documentation 

on the associated website provides a “set of recommendations for when elementary school students 

should stay indoors for recess based on current air quality” conditions. This guidance aligns with EPA Air 

Quality Index Recommendations and accounts for students with high sensitivity to poor air quality 

(United States Environmental Protection Agency (EPA), 2016). The website also provides links and email 

alerts for near real-time air quality conditions. For ease of access, a smartphone app, “UtahAir” is also 

available for download. For educators, suggestions for alternative indoor activities are also provided. 

Although this information is readily available online, several shortcomings exist within the Recess 

Guidance framework: 1) the program is designed for only elementary schools, 2) only PM2.5 is 

considered, 3) there are a limited number of sensors throughout the SLV, and 4) there is a discrepancy in 

the spatial resolution made available by the website versus the smartphone app. 

There are over 200 schools within the SLV area and only 6 sensors. If air quality conditions are checked 

via the website, one PM2.5 value is provided for Salt Lake County. This value is sourced from a sensor 

located on Hawthorne Elementary School in the north-eastern quadrant of the SLV. However, the 

smartphone app will obtain a PM2.5 value from the nearest sensor. This method provides a more accurate 

measurement of relatively local air quality conditions. A two-hour time average of TRAX-based PM2.5 
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measurements, in Figure 1,  depicts a large concentration gradient running north-south along the valley, 

indicating that sparse measurements from PM2.5 sensors may not always provide the most accurate values 

for hyper-local air quality conditions (Mitchell, et al., 2018) 

Figure 1 

 

Project Summary 
This project group aims to start a conversation between the Division of Air Quality, the Department of 

Health, schools, senior care centers, homeless resource centers, and the general public on air quality.  The 

group aims to provide resources for administrators and managers of these facilities to better assess and 

make day-to-day decisions about indoor/outdoor activities. Additionally, those receiving care will be 

directly benefited. Through a larger scope, providing air quality information will raise awareness of these 

issues among the general public. Specifically, the project group will address the importance of using the 
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UtahAir app, the consideration of summertime ozone, and the significance of checking air quality 

multiple times throughout the day. 

 Project Goals 
● Establish communication with the Division of Air Quality (DAQ) 

● Establish communication with the Department of Health Asthma Program 

● Communicate the differences between the DAQ website and the UtahAir app 

● Clarify difference between PM2.5 levels and the AQI 

● Address summertime ozone in the Salt Lake Valley 

● Have updated air quality guidance flyers with buy-in from DAQ (and other stakeholders) and 

distribute to: schools, nursing home, homeless resource centers 

● Check in to see if the facilities that have been given updated information have changed how they 

get air quality info after seeing flyer 

● Investigate an optimized location for new air quality sensors in the valley 

 

Part 1: Communication Methods 

Survey to Schools 

An initial survey was conducted by members of the class to determine how schools are currently checking 

air quality information. There was a wide array of responses, however most schools mentioned that they 

depend on the Division of Air Quality’s website. Some schools check only when they notice an inversion, 

some check the night before, only in the morning,  hourly, or multiple times a day before every recess.  

The graph below shows how 35 surveyed schools in the SLV get their air quality information.  

Figure 2 

 

School Districts in the Salt Lake Valley have their own policies for implementing Recess Guidance.  

Granite School District stated that school administrators are instructed to check air quality levels each 
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day, and they sign up for the emails from the Utah Department of Health Asthma program (Granite 

School District, 2017).  They follow the Asthma Program’s guidance on indoor recess levels. 

 Salt Lake School District also has a policy on outdoor air quality that is quite thorough.  Every day, the 

principal or a designee will check the current PM2.5 conditions before recess. Following the Department of 

Health’s guidelines, if the PM2.5 level is between 35.5 and 55.4 µg/m3, sensitive students and students 

with respiratory symptoms will remain indoors for recess.  If the levels exceed 55.5 µg/m3, then all 

students will remain indoors (Salt Lake City School District, 2018).  Additionally, both Salt Lake and 

Granite School District have Idle Free Ordinances that prohibit vehicles from idling more than two 

minutes. 

Contact with Division of Air Quality 

The project group met with the Division of Air Quality (DAQ) to gather information and ask questions 

about the website.  The DAQ described how their monitoring stations work, and clarified that their 

website (air.utah.gov) only uses the data from the Hawthorne Elementary sensor for the Salt Lake County 

value.  Please see Figure 3 for an image of the DAQ website.  

Figure 3 
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The DAQ worked with Weber State University to develop the UtahAir app. This provides ease of access 

to air quality data.  Additionally, this application will use your phone’s location to retrieve air quality data 

from the nearest sensor to provide the most accurate information.  Figure 4 includes an image of the 

UtahAir app. 

Figure 4 

The project group discussed making changes to the DAQ 

website to have all the sensors listed on the website, rather 

than just the Hawthorne value.  The project group even 

proposed an option where an individual could type in their 

address and nearest sensor information for their location.  

The DAQ explained that due to the Americans with 

Disabilities Act (ADA) requirements, they are not currently 

able to make these changes to it, but they encourage 

individuals to download the UtahAir app to get the most 

locationally-accurate information. 

The DAQ expressed interest in the project group’s goal to 

provide updated recess guidance and was very excited 

about the nursing home and homeless shelter guidance as 

well.  They asked that we include information that explains 

the difference between PM2.5 values and AQI levels 

because that is something that they see get confused quite 

frequently. The DAQ provided feedback on our flyers to 

improve them and align them with the Division’s goals.  

With permission, the Division of Air Quality logo was 

included on the updated guidance flyer.   

Contact with Department of Health 

The project group started a conversation with the Utah 

Department of Health’s Asthma Program to get more information about the Recess Guidance history and 

implementation.   

The Utah Asthma Program is an air quality program through the Utah Department of Health. The Asthma 

program published a Recess Guidance for Schools.  The Recess Guidance, found in Figure 5, is a set of 

recommendations for when elementary students should have an indoor recess based on the day’s air 

quality. Their guidance aligns with EPA’s recommendations and it is based on PM2.5 levels.  The program 

is primarily active during the winter months because that is when PM2.5 is mainly a concern. The Recess 

Guidance was put together by 27 stakeholder groups including schools, health scientists, advocacy 

groups, parent groups, and health care professionals (Utah DOH, 2018).  The Recess Guidance is unique 

in that it is meant to provide guidance based on 20-30 minute exposure intervals (the length of recess), 

while all other EPA AQI recommendations are based on 24 hour exposure periods. 
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Figure 5 

 

 The Utah Recess Guidance program has an 

email program that emails parents and 

teachers (or whoever signs up) when air 

quality days are orange or red. This is when 

PM2.5 levels are above 35.5 µg/m3.  The 

PM2.5 levels are based on the Division of 

Air Quality’s forecast for the day.  The 

school makes the final decision regarding 

when and where to hold recess. The Utah 

Recess Program does not track if students 

actually stay inside. Please see Figure 6 for 

an image of the recess email.   Additionally, 

the Recess Guidance encourages users to 

check either the Division of Air Quality 

forecast or use the UtahAir app. 

  

The Utah Recess Program 

has less than 10 forecasted 

days per year that students 

need to have indoor recess. 

In 2015, there was a single 

“orange” air quality day, and 

there was never a day that 

reached a high enough PM2.5 

level where all students 

would be advised to be kept 

indoors (Wood, 2016). They 

reach out to parent groups, 

teachers, and administrators 

every year and ask them to 

sign up for the email alerts. 

They consider an extra 

heads-up for those who are 

interested in receiving this 

type of alert.   

Figure 6 



P a g e  | 7 

 

 

 

Contact with University of Utah Health 

The project group consulted with University of Utah Health personnel on the guidance flyers. They 

provided valuable feedback on the air quality color scale that was used and changes were made 

accordingly.  The University of Utah Health program provided their endorsement to be included on the 

flyers.  

Contact with homeless shelters 

Transient populations are deemed vulnerable to air quality health risks due to usually having pre-existing 

conditions.  Additionally, individuals experiencing homelessness are at a higher risk due to their increased 

outdoor activity time. The project group contacted homeless shelters in the area to get more information 

on how they address air quality concerns of residents, or if any changes are made on bad air quality days, 

but were unable to get any response. 

Contact with senior centers 

The project group reached out to senior center managers in the SLV to better understand aspects of air 

quality communication. As people age, their bodies are less able to compensate for the adverse effects of 

air pollution.  Similarly to homeless shelters, they were asked if any of their participants expressed 

concerns for air quality, and if they made any modifications to their activities on “poor” air quality days.  

The graph below, Figure 7, illustrates the responses that were received.  Many senior centers do not have 

outside activities, and if there are any field trip plans they are not cancelled due to the large efforts in 

organizing them.  The field trips are usually to places that are indoors.  

 

Figure 7 
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Part 2: Updated Air Quality Guidance 

Introduction 

Elementary school students are the most at-risk age group among school-aged children. Time allotted for 

recess is regularly incorporated into schedules in PreK-6th grade classrooms and time outside is preferred. 

Therefore, resources included in Recess Guidance documentation should be focused predominantly at 

elementary level. However, it is not uncommon for physical education courses to incorporate time 

outside, even during the winter months. Additionally, after school practice for various winter sports will 

often meet outdoors. Since the Recess Guidance program is currently designed for elementary grades 

only, administrators and coaches at secondary schools may not be aware of the resources available to 

properly check air quality conditions before outdoor practices. For this project, the Recess Guidance 

materials were generalized and supplemented to allow for use by administrators at secondary schools. 

This awareness of the guidance availability will help reduce the number of pulmonary-related cases in 

high school athletes. 

Other at-risk population in the SLV may benefit from similar programs. Using the Recess Guidance 

program as a framework, additional materials were developed for the homeless and elderly populations. 

Each group has its own characteristics, and required the recommendations made to be slightly modified. 

See the Appendix for the four versions of this updated guidance that were made.  

Once developed, Shelter Guidance can be implemented in affected homeless shelters and the Older Adult 

Guidance can be implemented in retirement communities and nursing homes. The larger population of the 

SLV will also benefit from the general guidance created for all individuals as well. 

After discussion with the DAQ and the DOH Asthma program, the following items were determined to be 

the highest priority to include in the updated guidance for the various populations: 

 

Clarify difference of PM2.5 and AQI 

In the project group coordination with DAQ, they mentioned that the most misunderstood aspect of the air 

quality guidelines is the difference between the PM2.5 levels and the AQI.  The updated guidance 

materials have added language that aims to help clarify this difference and help individuals understand 

and differentiate between these two values. 

 

Use the UtahAir app 

The website associated with the Recess Guidance program only sources air quality data from a single site, 

regardless of the user’s location in the SLV. The UtahAir smartphone app sources data from the nearest 

available sensor. The updated guidance seeks to address the shortcoming in the website by encouraging 

administrators of schools and care facilities to use the UtahAir app rather than the website to check the air 

quality data. This will ensure that all users receive the most accurate data regardless of their retrieval 
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method. As mentioned, the Utah DAQ website pulls air quality information from only the sensor at 

Hawthorne Elementary school.  Many schools in the Salt Lake Valley are a significant distance away 

from this sensor, and may in fact have a sensor closer to their facility. By using the UtahAir app, the 

facility will find the most location-accurate information because the air quality at their address may vary 

greatly from the air quality measured at Hawthorne Elementary. 

 

Air quality can change throughout the day 

Through the project group’s survey of schools, it was found that if schools check the air quality data, they 

usually only check in the mornings, or once per day.  It is important for individuals to understand that air 

quality can change throughout the day due to weather, wind, or pollution events. For these reasons, the 

updated guidance includes language that stresses the significance of checking the sensors multiple times 

per day. It is recommended that the air quality levels are checked approximately 30 minutes before any 

outdoors time, such as recess.   

 

Address summertime ozone 

Currently, the Recess Guidance program only addresses wintertime PM2.5 in the Salt Lake Valley. During 

the summer months, there may be elevated levels of ozone. Some schools in the Jordan District are year-

round, but most schools in the SLV are not in session during these months. Even though there may not be 

classes, there are still school related functions throughout the summer such as band camps, sports 

practices, and social events. The updated guidance in the flyer encourages school administration to 

consider summertime ozone concentrations as this will help protect students throughout the year. 

  

Part 3:  Maps of Schools and Air Quality Data 

There are six sensors distributed throughout the SLV. Four of these are in the northern half of the valley 

while the remaining two are in the southern half. Data collected from TRAX measurements indicate that a 

large gradient in PM2.5 concentration exists along the Wasatch front. An effort was made to quantify the 

current resolution of the air quality monitoring system and determined that additional sensors may be 

necessary. If sensors are placed in closer proximity to susceptible populations (schools), this can decrease 

dependence on measurements taken further away and provide more localized air quality information.  

The map in Figure 8 shows the schools and air quality sensors in the SLV.  The gray lines connect the 

school to the closest sensor.  This map is meant to illustrate where each school would be getting its air 

quality information from if the administration used the UtahAir application.  This is a much better map 

than if all the schools were getting their air quality information from only the sensor located at Hawthorne 

Elementary.  The pink areas are the large industrial PM2.5 emitters added to the map.  There are more 

industrial polluters on the outskirts of the SLV.   
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Figure 8 

 

Based on this map, one can visually locate areas 

where there is significant distance between a school 

and an air quality sensor.  The area between 

Bangerter Hwy and the Bacchus Hwy, and between 

5000 S and 10000 S (outlined in red) seems to be a 

hole in the air quality information.  Upon initial 

inspection, this seems to be a good area for a new 

air quality sensor.  Our area outlined in red contains 

four large emitting sources. Provided this 

information, one can speculate that the air quality in 

this area may have more pollution sources 

impacting it, and the levels of PM2.5 in the area may 

significantly differ from the values at the sensors, or 

from the DAQ website that reads the Hawthorne 

Elementary value only.   

The project group proposes that this area 

outlined in red would be a prime area for a 

new air quality sensor. School or 

commercial buildings are generally the 

best location for air quality monitors.  In 

order to find an exact location for a new 

sensor, the map in Figure 9 was found by 

averaging three methods: 1) Using the 

locations of the schools, the centroid was 

calculated (Yellow Square). 2) Using an 

inverse distance weighting was applied to 

each school.  The amount of PM2.5 from 

each point source was scaled by the 

distance from each school.  Then, a 

weighted centroid was calculated (Red 

Square).   3) Using the locations of all the 

sensors, then centroid was calculated.  The 

latitudes and longitudes of each of the 

three locations found in three methods 

above were averaged to produce the final 

location.   

  

Figure 9 
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The new location was added to the original map in Figure 8, to produce a new map in Figure 10 below.  

Using the nearest sensor analysis, one can see a much a better distribution of sensors at each school.  This 

location is near the South Valley Regional Airport.   

Figure 10 

 

 

Future Considerations 

The project group would be interested in future analysis to determine the level of air quality accuracy in 

the valley.  For example, it is not quite known how far away you can get from an air quality sensor and 

still have accurate data.  Depending on how close the sensor is to highways, industrial facilities, 

residential sources, as well as the topography of the area, the sensor accuracy could stretch feet or 

possibly even miles.  Ideally, the project group would love to go out in the van equipped with mobile air 

quality sensors to determine how accurate our air quality sensors are and over what distances they remain 

accurate.   
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Closing 

The discrepancies in the availability of air quality information adversely impacts school-age children and 

other at-risk populations.  To combat this, the project group proposed and accomplished three main 

solutions to the problem: 

1. Established communication pathways with Division of Air Quality, Department of Health, 

schools, senior care centers, homeless resource centers and the general public on air quality 

2. Provided updated air quality information that address communication shortcomings and 

distributed to stakeholders 

3. Found an ideal location for a new air quality sensor based on proximity to schools 
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