Addendum to 

ERR TO AIR

Ozone versus the Texas Motor Speedway

Containing Additional Text and Charts and Graphs 

My science fair project is about ozone. I want to know does an INDY race weekend at the Texas Motor Speedway affect the ozone level at area schools. I will be testing the ozone levels at three schools near the Texas Motor Speedway and one location directly across from the Speedway. To answer this question I need to find out what is ozone, do factors such as car emissions, wind speed and direction, temperature, and cloud cover affect the ozone level, and how does the Zikua Ozone Reader take the ozone level and what is the air quality index (AQI) scale for local ozone levels. 

What is ozone? According to the G.L.O.B.E. website, ozone is one of many gases in the air present in small amounts. These gases are called trace gases, and they determine the quality of the air we breathe. These trace gases vary with time of day, from day to day, and from place to place. The oxygen molecule has of two atoms of oxygen (O 2) and makes up 21% of Earth’s atmosphere. Ozone is like oxygen but has three oxygen atoms (O3) and there is only a small amount in the atmosphere. I will be measuring surface ozone. Surface ozone can be made when certain chemicals are released to the atmosphere and these chemicals react with each other in the presence of sunlight. Ozone is an important trace gas because it is very reactive, which means that it will easily stick to, and react with all surfaces, including living tissue. 

Next I need to find out about how different factors affect ozone. Some ozone is called ‘good ozone’ because it absorbs much of the sun’s rays and protects the life on Earth. It is higher in the sky, in the stratosphere. ‘Bad ozone’ is lower toward the ground in the troposphere and is considered a pollutant. It is the main component of smog. Ground – level ozone is ‘bad ozone’. It can be form from mainly two categories. One is nitrogen oxide (NOX like nitrogen oxide or nitrogen dioxide). The other is called volatile organic compounds (VOC’s). “About half of all NOX and VOC’s in the United states as well as Texas in the atmosphere is from the combustion (burning of) of fuels in vehicles.” (G.L.O.B.E., page 2)

Other things can cause high ozone days. NOX and VOC’s react with strong sunlight to make ozone. So you need to have sunny days with high temperatures above 90 degrees. Wind speeds under 8mph makes ozone higher. Scott Chestner from Channel 5 said low or no clouds is another thing that makes the ozone level high.

The last thing I need to know is how does the Zikua Ozone Reader work, what the different ozone levels are and how do they compare to levels around Northwest ISD. “The ozone chemical strips contain a solution of tin (II) chloride dihydrate and 1,5-diphenylcarbazide dissolved in acetone. When a test strip is set out in the air, the ozone in the air reacts with the mixture and causes a chemical reaction resulting in a color change to a pink color.”(G.L.O.B.E., page 6). How much ozone is there in the air is measured by the color change on the test strip and is read in the ozone optical reader (Zikua test strip reader).

“The ozone test strip optical reader works like a simple spectrometer that measures the reflected light off the exposed chemical test strip and turns it into an electrical voltage. The reader must convert the voltage to be able to read the ozone concentration in parts ozone per billion parts of air (ppb). Each time you begin you must zero in the ppm by setting the reader to zero using an unexposed test strip. Average surface ozone measurements can range from nearly 0 parts per billion to 150 parts per billion (can even 200 parts per billion in extremely polluted condition). Research has shown that different areas experience different levels of surface ozone depending upon time of year, location, and level of hydrocarbons and nitrogen oxide in the air.” (Zikua, CD-ROM, no page numbers)

The Texas Natural Resource Conservation Commission’s (TNRCC) website has the air quality index (AQI) scale as:

Parts per billion (ppm)

Air quality



Color code

zero to 50



as good



green

51 to 100



as moderate


yellow

101 to 150



as unhealthy


orange






(for sensitive groups)

151 to 200



as unhealthy


red

200+




as very unhealthy

purple

The Environmental Protection Agency makes the standards for ozone and air pollution. According to them, the standard for ozone cannot be at or above 125 ppb on more than 3 days over three years. 

This is some of the information I needed to better understand the science behind my project. I needed to find out what is ozone, do factors such as car emissions, wind speed and direction, temperature, and cloud cover affect the ozone level, and how does the Zikua Ozone Reader take the ozone level and what is the air quality index (AQI) scale for local ozone levels. Based on the research I have done, my hypothesis is the ozone level at the Texas Motor Speedway will be higher during the INDY race weekend because of all of the cars traveling to and from the races. Also the ozone level will be the highest at Pike Middle School because it is the closest school to the Texas Motor Speedway. 
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Appendix- Graphs and Charts
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[image: image2.png]Cloud Types at Texas Motor Speedway-First American Bank
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[image: image3.png]Cloud Types at Pike Middle School
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[image: image4.png]Cloud Types at Lakeview Elementary
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[image: image5.png]Cloud Coverage at Each Location
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[image: image6.png]Temperature in Celsius
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[image: image9.png]Accuracy of the Zikua Ozone Tester
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[image: image10.png]Ozone Levels at Each Location
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[image: image13.png]Current Temperature at Each Location
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[image: image14.png]Temperature vs. Location
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[image: image15.png]Wind Direction at Each Location
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