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Abstract

Ozone at high concentrations in the lower troposphere is a health hazard. It can irritate airways, causing breathing difficulties and damaging lungs only after a few hours of exposure. Death can result in extreme cases, and ozone pollution is responsible for as many as 20,000 deaths in Europe every year. Days when ozone concentrations is above threshold levels set by the United States Environmental Protection Agency (EPA) are known as ozone alert days. Many urban areas tend to have high levels of ozone. Since Kansas City is urbanized, I decided to investigate if the city has elevated levels of ozone. My hypothesis is that Kansas City is ‘ozone safe’. In order to validate my hypothesis, I need to know the number of ozone alert days annually experienced in Kansas City. I navigated to AirNow website and obtained daily ozone data for Kansas City for the past three years, 2005 to 2007. My result revealed that the highest number of ozone alert days recorded was 15 in 2005 and the least was 6 in 2007, making the annual average in the last three years to be approximately 11. This means out of 365 days in a year, only about 11 i.e. 3% are not ‘ozone safe’. Hence my hypothesis was validated. Kansas City, though an urban city, does not have high levels of ozone. 
Introduction

Ozone (O3) is a gas composed of three oxygen atoms. It is a secondary pollutant not usually emitted directly into the air, but at ground-level is created by a chemical reaction between oxides of nitrogen (NOx) and volatile organic compounds (VOC) in the presence of sunlight. Motor vehicle exhaust and industrial emissions, gasoline vapors, and chemical solvents as well as natural sources emit NOx and VOC that help form ozone. Ozone is known as a summertime air pollutant because its formation is facilitated by sunlight. Many urban areas tend to have high levels of troposheric ozone, but even rural areas are also subject to increased ozone levels because wind carries ozone and pollutants that form it hundreds of miles away from their original sources. 
Ozone at high concentrations in the lower atmosphere (from ground to about 7-10 miles) is harmful to human health. But the ozone layer which occurs naturally in the stratosphere approximately 10 to 30 miles above the earth's surface protects life on earth from excessive solar ultra-violet rays. Ground-level ozone can have detrimental effects on humans, animals, vegetation and ecosystems. It is the main ingredient of urban smog. Breathing ozone can trigger a variety of respiratory health problems including chest pain, coughing, throat irritation, and reduce lung function. Ozone can aggravate asthma and also inflame the linings of the lungs. Repeated exposure may permanently scar lung tissue and lead to untimely death. Ozone pollution is responsible for as many as 20,000 deaths in Europe every year (Bliki & Haigh, 2007). Three groups of people that are particularly sensitive to ozone include children, the elderly and people with respiratory diseases such as asthma. Asthma is a disease of the lungs in which the airways become blocked or narrowed causing breathing difficulty. This chronic disease affects 20 million Americans.
The Clean Air Act requires EPA to set air quality standards to protect both public health and the public welfare (e.g. crops and vegetation). EPA has developed the Air Quality Index, or AQI, for reporting the levels of ozone. EPA “translates” the concentrations to the standard AQI index, which ranges from 0 to 300. The higher the AQI value the more dangerous. An AQI value of 100 usually corresponds to the national ambient air quality standard (NAAQS) for ozone.

Table 1 (US EPA, 1999) shows the ozone concentration, air quality index value, air quality descriptor and the color code.

	Ozone Concentration (ppm) (8-hour avaerage)
	Air Quality Index Value
	Air quality Descriptor

	0.0 – 0.064
	0-50
	Good

	0.065 – 0.084
	51-100
	Moderate

	0.085 – 0.104
	101 - 150
	Unhealthy for Sensitive Groups

	0.105 – 0.124
	151 - 200
	Unhealthy

	0.125 (8-hr.) to 0.404 (1-hr)
	201 - 300
	Very Unhealthy



To inform the public about the measurements of ozone concentrations in an area, the ozone levels are converted into color contours of the AQI categories (green, yellow, orange, red, and purple and displayed on a map. Real time and archived ozone maps are available at the AirNow website. The purpose of this study was to use the ozone maps to identify ozone alert days for Kansas City from 2005 to 2007 in order to determine if Kansas City, located in an urban area, has elevated levels of ozone. My hypothesis is that Kansas City is ‘ozone safe’.
Methods
The U.S. EPA developed the AirNow web site to provide the public with easy access to national air quality information. To obtain tropospheric ozone data for Kansas City, I navigated to http://airnow.gov/ 

I clicked on Map Center. On the map displayed, I selected on the state of Missouri, MO. Then I selected Switch to Monthly Thumbnail Overview. I also selected:
· Month:

May



Year:
2005

· Region:
Kansas City




· Pollutant:
Ozone

Then I clicked on See Map Achieves to observe the ozone maps for each day in the month of May. On the maps, any day with a trace of orange, red or purple represented an ozone alert day. I counted and recorded the number of ozone alert days for May 2005. Then I repeat the above procedure for the months of June, July, August, September & November 2005, 2006 & 2007. Ozone data for Kansas City were not available from December through April. 

Results

	Year
	Month
	Total Number of Ozone Alert Days
	Annual Ozone Alert Days

	2005
	May
	0
	15

	
	June
	5
	

	
	July
	4
	

	
	August
	6
	

	
	September
	0
	

	
	October
	0
	

	
	November
	0
	

	2006
	May
	0
	13

	
	June
	3
	

	
	July
	7
	

	
	August
	3
	

	
	September
	0
	

	
	October
	0
	

	
	November
	0
	

	2007
	May
	0
	6

	
	June
	3
	

	
	July
	1
	

	
	August
	2
	

	
	September
	0
	

	
	October
	0
	

	
	November
	0
	


Table 2 shows the troposheric ozone measurements for Kansas City from 2005 to 2007. 


Discussion
It can be observed from table 1 that ozone alert days occurred only during the months of June, July and August, the summer months in Kansas City. Hence ozone season coincides with the summer months for all the three years. It can also be observed that there was a decrease in the number of ozone alert days from 2005 to 2007. The highest number of ozone alert days was 15 (in 2005) and the least 6 (in 2007), making the annual average for the past three years approximately 11. This means out of 365 days in a year, 354 i.e. 97% are ‘ozone safe’. Hence my hypothesis was validated. Kansas City, though an urban city, does not usually experience elevated ozone levels. 
Since ozone is said to aggravate asthma, I wonder how many ozone alert days are experienced in a place like Knoxville TN, ranked by Asthma and Allergy Foundation of America as 2008 Asthma Capital (the most challenging place to live with asthma in the U.S.) for the third time in 5 years (AAFA, 2008). 
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