Environmental Crime Scene Investigation: ECSI
Purpose:  The purpose of this exercise is to use the knowledge that you have gained about ozone pollution to help solve an environmental crime scene using clues such as photographs and graphs showing weather data and ozone levels.  Using these clues, you should be able to explain why and when the crime (ozone damage) occurred. 
Background:  You are a member of the Environmental Crime Scene Investigation unit for the Pennsylvania State Police Department.  In August you get a phone call with the message that a local pinto bean farmer has found mysterious spots on his bean leaves.  He informs you that these spots have appeared other years as well and usually in conjunction with less than average crop production.  The farmer is worried that there is a correlation between these spots and a decreased crop yield and he cannot afford to have another bad year.  It is your job to use the photographs and clues that you are given to answer the questions needed to determine what caused these spots and if there is a correlation between the spots and the farmer’s decreased crop yields.
Location of the Crime Scene:  This farm is located downwind from the city of Pollutealot, PA, where there are several electric utility companies, heavy traffic, and miles of urban sprawl surrounding the city limits.

The Crime Scene:  Below you will find photographs of the farmer’s injured pinto bean leaves.
Injured Pinto Bean Leaves
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Top side of injured leaf
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Back side of injured leaf
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Close up of leaf injury
Clues:
Below you have a series of ozone level graphs and precipitation graphs that you can use as clues to answer the questions below.
Ozone Level Graphs (June-August)
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Precipitation in Inches (June-August)
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Total Precipitation for the month of June: 3.70 in.
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Total Precipitation for the month of July: 4.22 in.
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Total Precipitation for the month of August: 5.84 in.
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Total Precipitation for the season: 13.76 in.
Questions

1) How can you tell that the foliar injury on the pinto beans is from ozone pollution?

2) Why didn’t the symptoms occur until August even though ozone levels in June and July were above normal background ozone levels of 30-40 ppb?

3) How could the low precipitation levels from this year effect when the injury occurred?
4) Provide an explanation for why there may be a decreased crop yield associated with ozone induced foliar injury on the pinto beans.
5) Knowing where the farm is located, downwind of a large city, list some possible sources of the two precursors of ozone pollution and make sure to specify which precursor (NOx or VOCs) the source would contribute to.
