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Abstract 

Particulate Matter 2.5 (PM 2.5) is a serious air pollutant with major health impacts. We 

are monitoring the concentration of PM 2.5 in two high-traffic and heavy-use recreation facilities 

at UCLA, John Wooden Center and the Bruin Fitness Center, to investigate a potential air quality 

problem observed by the 201 SAR Air Quality team. To determine if there is an issue, we took 

measurements in 5 locations in John Wooden Center and 4 locations in Bruin Fitness Center at 

maximum and minimum usage times using the Dylos 1700, an air quality monitor recommended 

to us by Eon Lee, our postgraduate student adviser. After 5 weeks of measurements and basic 

data analysis, we do not anticipate finding a PM 2.5 air quality issue in either of these facilities. 

This good news opens up the potential for reducing the number of air exchanges in Wooden 

Center for energy and cost savings. 

 

Introduction/Background 

Last year’s indoor air quality Sustainability Action Research team originally planned on 

conducting research on the air filtration systems within the John Wooden Center. However, they 

changed the course of their project after discovering that the system was broken. Instead, they 

shifted their project to investigate the overall air quality at Wooden. Using the Q-trak and 

DustTrak devices, they collected data on carbon dioxide and PM 2.5 concentrations in 10 

locations within the facility, three times a day, for a week. Their results showed elevated PM 2.5 

levels in the weight room. Although the results were concerning, the sample size was not large 

enough to declare it an issue and further research was recommended. 

The findings of the previous team provided a foundation for the Air Quality team this 

year. Our goal was to conduct more extensive research on the air quality at the John Wooden 
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Center, especially in the weight rooms where elevated rates of carbon dioxide and PM 2.5 had 

previously been detected. We expanded to include the Bruin Fitness Center to identify any trends 

in the air quality between the two facilities and to determine if the issue found last year was John 

Wooden Center specific. Rather than collect data on both carbon dioxide and PM 2.5, our team 

decided to focus solely on PM 2.5 because of its negative human health. After collecting and 

analyzing our data, we planned to either provide suggestions to improve the indoor air quality of 

the facilities if we found an air quality issue or explore ways to improve sustainability relating to 

air quality and public health within UCLA Recreation if we did not. 

Previous research on air quality has emphasized the significance of indoor air quality on 

health, because people spend about 90 percent of their time indoors (The Inside Story). 

Maintaining a healthy indoor air quality is especially important in fitness centers because they 

are high-traffic areas where strenuous activity takes place. Factors such as poor ventilation, 

issues controlling temperature, high or low humidity, recent construction or renovation, and the 

presence of mold, cleaning supplies, pesticides, and airborne chemicals all affect air quality, and 

human health as a result (The Inside Story). Among these different factors, there is a general 

consensus throughout the literature that pollution that is classified as PM 2.5 and PM10 have the 

greatest effect on indoor air quality and public health (Binder et al; Branis et al, 2005; Fromme et 

al, 2008). Since indoor particulate matter is primarily generated by human activities, high levels 

of PM 2.5 can be mitigated with appropriate countermeasures (Fromme et al, 2008). Particulate 

matter is especially concerning because of its ability to penetrate deep into the lungs and enter 

the bloodstream. Research has shown that the tiny particles can cause throat and lung irritation, 

coughing, sneezing, and even worsen medical conditions such as asthma (Ambient). PM 2.5 

affects various people in different ways, but overall has a negative effect on human health. 
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Although the Occupational Safety and Health Administration currently does not have standards 

defining the maximum limit of indoor PM 2.5, other agencies have established guidelines to 

maximize indoor air quality by regulating outdoor air quality and proper air ventilation inside. 

The Environmental Protection Agency has 24-hour and primary annual standards for outdoor 

PM2.5, of 35g/m3 and 12 g/m3 respectively, which are the benchmarks we will compare our 

findings to (Ambient Air).  

 The most common method to improve indoor air quality is the installation of an air 

filtration system. Studies have used models to estimate percent reduction in indoor particle mass 

concentration taking many factors into account including air flow rates, indoor air volution, 

particle removal efficiency of various filters, among many other factors, to create the most 

accurate models. They also estimated the overall cost of each type of filter over its lifetime, 

including the energy cost, filter replacement frequencies, and cost per filter. Although the results 

showed that the highest grade of filter, HEPA, was the most effective at reducing particulate 

matter concentrations, it had modest difference from the second filter, MERV (Fisk et al, 2001). 

 

Methodology 

Stage 1: Planning & Strategies  

We decided to measure PM 2.5 in John Wooden Center and the Bruin Fitness Center for 

a period of 6 weeks, rather than the 1 week measured last year, to improve our dataset and get 

more conclusive results. We used a similar measurement methodology as last year’s team, 

measuring multiple areas in large rooms and a single area in smaller rooms, but rather than 

conducting three, twenty minute tests, three times a day - morning, afternoon, and evening, we 

tested the rooms twice a day - once during the maximum-use period, and once during the 
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minimum-use period - to determine if there was a correlation between facility usage and air 

quality. Our stakeholder, Katie Zeller, provided us with room count data for the John Wooden 

Recreation Center, which included the number of people in each room every day every hour for 

2016. Our team randomly chose and analyzed 26 days out of the year to determine the minimum 

and maximum usage times of this facility. We also used this data to decide which rooms in the 

facility we wanted to measure. We choose to measure the weight room and cardio room because 

they are the most heavily used rooms in the facility, so any air quality issue there would have the 

strongest effect on the UCLA community. Based on the room count data, we decided to have one 

testing interval at the minimum usage time between 7:00 - 8:00 a.m. and one testing interval at 

the maximum usage time between 5:00 p.m. - 6:00 p.m., Monday through Friday. Our initial 

measurement period was between February 13th, 2017 - March 17th, 2017. We will also take 

measurements during the first week of Spring quarter from April 3rd-April 7th to gather data to 

account for changes in gym usage due to starting a new quarter.  

In addition to testing three locations in the weight room and one location in the cardio 

room in John Wooden Recreation, we decided to test two locations in the weight room and one 

location in the cardio room at the Bruin Fitness Center to determine if any potential issue in 

Wooden was localized or UCLA Recreation-wide. Later in the quarter, beginning February 28th, 

we added an additional measurement location outside each gym to normalize our data based on 

ambient air quality - bringing our total measurement locations to 9. 

 

Stage 2: Data Collection 

We interviewed the building engineers for both gyms as they were giving us a tour of the 

facilities. The main three questions that we asked the building engineers were: 
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1. Can you explain how air filtration, circulation, and exhaust work inside this 

facility? 

2. What are the factors that influence indoor air quality at this facility and can you 

describe them? 

3. If there was a air quality issue, what steps can be taken in order to find a solution? 

Both building engineers were skeptical that there would be an air quality issue in the 

building. UCLA uses MERV 12 filters, which, while not the highest quality possible, are several 

times better than required and are energy efficient. There are steps that can be taken in the case 

of an air quality issue, but they are expensive and invasive - requiring an extra circulation system 

to be installed directly into a particular room or area. The building engineers advised us to 

formulate a solution to the air quality issue after finding one, as they were confident we would 

not –a claim our initial data analysis supports. 

The air filtration systems of each building had interesting differences. The Bruin Fitness 

Center has no central air circulation system; because of its design, air circulates naturally through 

traffic out the main entrance. Air from the outside passes through a MERV 12 filter and sensors 

throughout the facility automatically open additional exhaust ports if they detect an issue. John 

Wooden Center, the older building, has a large central air circulation system with many filters 

and exhaust. Like the Bruin Fitness Center, most rooms in John Wooden Center use outside air, 

the highest quality air for an exhaust system. Unlike Bruin Fitness Center, John Wooden Center 

must keep its circulation system on at full power to always accommodate the maximum capacity 

of the gym. This is important during peak usage as the staff there do not keep track of current 

occupancy, but is less important during the new additional hours after 1:00 a.m. where building 

occupancy is below 20. This represents a potential area for energy savings that we have planned 
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to investigate further. 

Eon Lee, a postdoctoral student at UCLA, gave us a Dylos DC1700 Standard Laser Air 

Quality Monitor to take samples of PM 2.5. We used the monitor to take 3-minute air samples in 

each location, which we averaged to get each data point. From February 13th to March 8th we 

placed the Dylos monitor on the ground level at each gym and outside. From March 9th to March 

17th we corrected our sampling methodology and started taking samples at about 1.6 meters 

above ground level at each gym and outside sampling location. This change was made after 

talking to Mr. Lee, who counseled us to measure at 1.6 meters off the ground since that was the 

level at which most students breathe during exercise. In order to asses the validity of our samples 

taken from February 13th-March 8th, we took an additional measurement at both ground level 

and at 1.6 meters above in one location of the weight rooms of both facilities to compare the two. 

We took this extra measurement from March 9th-March 17th and will continue from April 3rd-

April 7th.  If there is a significant difference between the two measurement techniques, we will 

expand our data collection period beyond April 7th to compensate. In winter quarter, we 

collected about 11 hours worth of air sample in B-Fit and 14 hours worth of air samples in 

Wooden. Our current dataset is included in Appendix A.   

 

Challenges and Difficulties 

Our team initially had a very straightforward goal for our research project due to the 

previous SAR team’s conclusion that demonstrated the need for further research in the Wooden 

Center weight room. However, we encountered several issues throughout the quarter that arose 

in the early stages of developing our project. 

One issue we faced early on was knowing we wanted to continue testing the of air quality 
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in the weight room of John Wooden Center and other areas of the gym, but not having the proper 

equipment to do so. We communicated early on in the quarter with Professor Yifang Zhu, a 

professor in the UCLA Fielding School of Public Health, to inquire about seeking support on our 

project and perhaps using her air quality measurement devices. However, she took several weeks 

to respond to our emails. In the meantime, we utilized this time to learn more about indoor air 

quality by scheduling key informant interviews with recreation facility building engineers and 

touring the recreational facilities to gain a better understanding of how the air filtration and 

circulation systems impacted air quality in the John Wooden and B-Fit Recreation centers.  

During the 5th week of the quarter, one of our team members scheduled an appointment 

to pick the Dylos air quality monitor. However, we were unfortunately unable to meet with Eon 

Lee, the postgraduate student who lent it to us, to receive immediate instructions and guidance 

on how to properly conduct air quality measurements. Instead, we relied on online tutorials on 

YouTube, the device’s website, and trial and error in order to learn how to operate the device. 

Because we tried to teach ourselves how to use the machine, we had an imperfect understanding 

of it, which was not corrected until we met with Mr. Lee for the first time during 9th week. 

During the first week of testing, we realized the importance of pointing the air intake area 

of the machine away from the wall and toward the open space. We learned that it was not 

feasible to take air quality measurements in the center of the different rooms since the battery 

mode was inconvenient and the machine needed to be reconnected to a power source between 

each measurement. Because of that, we changed our measurement locations to be near the outlets 

in each location. As previously mentioned, we also began measuring air quality outside during 

8th week to serve as a baseline for indoor air quality, and changed measurement methodology 

again during 9th week, to measure air quality at 1.6 meters off the ground to be at breathing level 
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height.  

In addition to the challenges we had in establishing a consistent methodology to collect 

the data, we also had difficulty identifying potential solutions to an air quality issue if the data 

we collected supported the results from last year. During both facility tours, our inquiries on 

solutions to possible air quality issues such as higher quality filters and a greater number of filter 

changes were met with disapproval. As experts in their field, both building engineers were 

confident that there was little chance of an issue with the gym’s air quality. For much of the 

quarter, we were concerned with the possibility of having feasible solution if there was indeed a 

air quality issue. However, this concern was unsubstantiated, as the preliminary results show no 

need for intervention and instead may suggest we alter the scope of our project to focus on other 

aspects of sustainability within UCLA recreation. 

 

Future Plans 

 Moving forward, we plan to complete our data set with one more week of facility 

measurements. This final week will work to ensure a higher confidence interval for our work. 

However, preliminary data analysis has begun and shows excellent levels of air quality across 

the board. In some cases, air quality was found to be superior inside facilities than outside them; 

initial data analysis is included in Appendix B. It would be ineffective to find improvements to 

air quality as air quality is already in acceptable condition. We plan on sharing our findings and 

completed data set with our stakeholder, Katie Zeller after preliminary analysis. 

 Because we predict no air quality issue in either facility, our team is in need to change the 

scope of our project. With these preliminary results in mind, we have begun to brainstorm ideas 

for interesting and meaningful ways to pivot our project. One of the ideas we have considered is 
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to create a focus group or conduct a survey to determine whether there are comfort issues in 

regards to air quality in John Wooden Center. While the hard data shows there is no issue at 

hand, qualitative data would add another dimension to our data analysis and may prove useful to 

facility management.  

Another idea our team proposed was to pivot entirely away from air quality and look for 

other avenues to increase the sustainability of John Wooden Center as a building. This athletic 

center is one of the highest trafficked facilities on the university campus, and small sustainability 

increases would have a considerable effect on campus and environmental health. One avenue we 

are particularly interested in exploring is making changes in ventilation rates to lower energy 

costs and increase filter life span, while maintaining acceptable air quality. We anticipate 

pushback from management and would have to build a compelling case for this proposal if we 

decide to pursue it. This holistic facility sustainability approach can also include changes to 

energy utilization and energy source, lighting, water access, and other quality of life adjustments. 

Spring quarter will be interesting as we explore with Katie Zeller possible new directions 

for our project after we complete our measurements and data analysis with Eon Lee. While the 

results were not what we expected based on last year’s findings and leaves us without a specific 

path forward, not having an air quality problem is a good problem to have.  Our team has faced a 

minor setback but we are optimistic about our future in SAR and our role in promoting campus 

sustainability.  
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