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Introduction
Humans, and many other species, depend on the air around us to survive. Over the years the air has become contaminated by many air pollutants such as Hydrochlorofluorocarbons (HCFC), Aerosols, Carbon Monoxide (CO), and Chlorofluorocarbons (CFCs), just to name a few. According to the U.S. Environmental Protection Agency, the air becomes polluted from activities such as driving cars and trucks; burning coal, oil, and other fossil fuels; and manufacturing chemicals. Air pollution can even come from smaller, everyday activities such as dry cleaning, filling your car with gas, and degreasing and painting operations. These activities add gases and particles to the air we breathe. Air pollution is also not limited to outdoors activities alone. They can occur in both outdoor and indoor environments and are not only created by humans. Nature contributes to the air quality as well. For example, forest fires and volcanic eruptions can produce smoke and gases as well as large amounts of particulate matter that can be emitted into the air. This natural occurrence can cause respiratory problems in both humans and animals, limit the visibility of specific areas, and even change the climate.

Through the U.S. Congress passing the Clean Air Act in 1963, the Air Quality Act in 1967, the Clean Air Act Extension in 1970, and Clean Air Act Amendments in 1977 and 1990, the United States has been making an attempt to “clean up” the air in America. These actions require many power plants and factories to use devices called “scrubbers”. Scrubbers remove air pollutants that the operation employed by the factory produces before the pollutants can make their way into the air. Although this may seem an effective way to stop pollutants from entering the air, the Energy Information Administration, which is the official energy statistics of the U.S. government, has estimated scrubbers to cost $322 per ton of SO2 removal and is the most expensive compliance method. They suggest modifying high sulfur bituminous coal-fired plants to burn lower sulfur subbituminous coal, which is estimated to cost $113 per ton of SO2 removal. This effort and many others employed by the U.S. have the potential to improve the health of American citizens and maybe even prolong the average life span of those citizens by improving the air quality as a whole. Everyone can do a part in improving air quality. If everyone just contributed a little to preserve the air quality, there would be significant changes in our world. The climate would remain normal, people would be expected to live longer lives, and most of all the general health of everyone, humans and animals, would be improved.

Many environmental specialists are performing tests to determine the levels of those various pollutants that can potentially cause damage to our health and the environments around us. In this experiment we will use grease slides, nutrient agar Petri dishes, starch agar Petri dishes, and Scotch double stick tape Petri dishes to determine the air quality of three locations. The locations, after determining the air’s quality, will then be ranked from lowest air quality to highest. This experiment will observe and identify microorganisms in the air, collect and observe particulate matter, and identify potential sources of air pollution. 

Research Question
Do surrounding conditions contribute to the air quality of the location?

Hypothesis
Through this experiment, I expect the John Adams High School (J.A.H.S.) Science closet to show less air pollution than J.A.H.S. biology room 2205 and the Tidmarsh home’s porch. This conclusion is made based upon each location’s environment. The J.A.H.S. science closet is very remote and has little traffic from the outside of its door. The Tidmarsh home’s porch, on the other hand, is outside and located near downtown. Thus it is vulnerable to the city’s high traffic and business pollutants. The J.A.H.S. biology room 2205 is constantly cleaned by the janitors but is also visited by many students who carry pollutants in with them such as bacteria and diseases. Because the J.A.H.S. science closet has neither of the more vulnerable environments due to isolation, I predict that it will have the least air pollution.

Variables
· Independent: The location of the Petri dishes.
· Dependent: The air quality of each location.
· Constants: One nutrient agar-filled Petri dish and one starch agar-filled Petri dish, both covered for the duration of the experiment.

Materials
· 38 Petri dishes
· 9 Glass slides
· Roll of adhesive tape (Scotch)
· Roll of double-stick tape (Scotch)
· 5 Microscopes
· Starch agar (S.A.)
· Nutrient agar (N.A.)
· K-Y Jelly
· Incubator to stimulate bacteria growth
· Refrigerator to slow bacteria growth
· Transparent grid
· Permanent marker
· Agar warming device for smooth placement in the Petri dishes
· 3 boxes for the transportation of the testing material to the observation site


Procedures
1. Make grease smears on 9 slides by taking the K-Y Jelly and placing some of it on the front left side of a glass slide. Taking another glass slide, position it on top of the other slide slanted and pull the K-Y Jelly across the front face of the first slide evenly and smoothly. Repeat until all 9 slides are greased.
2. Place the newly made 9 grease slides one by one into each of the Petri dishes. Each dish should contain one grease slide.
3. Once the grease slides are placed in the Petri dishes, immediately cover the dishes so that they will not collect any particulate matter until they are placed in their respective locations.
4. With another 9 empty Petri dishes, place one strip of Scotch double stick tape about 3 cm long in each of the new 9 empty dishes.
5. Once each of the new 9 Petri dishes have one piece of double stick tape, immediately cover them as with the grease smears in step 3.
6. After step 5 is completed, warm up the nutrient agar (N.A.) and the starch agar (S.A.) so that they can be easily poured into their respective Petri dishes.
7. Start with the warm N.A. and pour the contents into 10 new empty Petri dishes. Immediately cover the Petri dishes. The 10th Petri dish is a constant. Once it is covered, it should be placed in a safe location and not opened.
8. Repeat step 7, but with the S.A. instead of the N.A. Do not forget to immediately cover the 10 new S.A.-filled Petri dishes as well. Keep the 10th S.A. Petri dish as a constant, just as in step 7. 
9. Label the corresponding dishes accordingly with the contents that they hold to avoid confusion.
10. Separate the Petri dishes into 3 groups. Tape each lid down on the Petri dishes and box each separately according to their group. Label the boxes according to where the contents will be located at during the experiment and which group it is.  Each box should contain:
· 3 Petri dishes filled with starch agar
· 3 Petri dishes filled with nutrient agar
· 3 Petri dishes with K-Y Jelly grease slides
· 3 Petri dishes with Scotch double stick tape
11. Take the boxes to their observation sites. Take the testing material out of the box and place in a location where they will likely not be bothered. Take the lids off the Petri dishes and record the starting time. The data collection process has begun.
12. After a period of 5 days, data collection is complete. Cover the Petri dishes, tape down the lid, and return the testing materials back to the box. Return to the lab for data observation.
13. Once back at the lab, put the 3 S.A.-filled Petri dishes and the 3 N.A.-filled Petri dishes from each group into the refrigerator and record the time. The refrigeration process slows down the bacteria growth. The dishes are to remain in the refrigerator for a period of 24 hours. 
14. After the 24 hours, take out the Petri dishes and place them into the incubator. Record the time. They are to remain in the incubator for another period of 24 hours.
15. After the 24 hours, take out the Petri dishes. The dishes are ready for data collection.
16. Begin your observation of the Petri dishes by examining them with microscopes set on the 10x power. Record what you see.
17. Take a transparent grid and place it under a grease slide on the microscope. Count the number of particles in 10 random squares on the grid.
18. Once you have counted all 10 squares, take the average to determine the average number of particles per square. Record this average. 
19. Create a drawing of your view of the Petri dish through the microscope.
20. Repeat steps 16–19 for each Petri dish.






Data and Observations
Table 1
Group    Environment                     Number of Particulates per Square                                           Average                     
	1-1
	Biology Room
	21
	15
	11
	17
	37
	48
	38
	41
	39
	46
	31.5

	1-2
	Biology Room
	31
	18
	18
	13
	14
	17
	39
	32
	37
	45
	26.4

	1-3
	Biology Room
	20
	66
	23
	38
	21
	35
	43
	19
	24
	38
	32.7

	2-1
	Science Closet
	68
	15
	24
	36
	25
	26
	24
	7
	9
	58
	29.2

	2-2
	Science Closet
	24
	19
	22
	30
	28
	44
	52
	49
	56
	68
	39.2

	2-3
	Science Closet
	102
	64
	38
	44
	25
	47
	37
	66
	25
	49
	43.7

	3-1
	Tidmarsh
	76
	61
	67
	92
	52
	50
	46
	38
	41
	38
	56.1

	3-2
	Tidmarsh
	21
	10
	9
	12
	8
	18
	28
	10
	26
	17
	15.9

	3-3
	Tidmarsh
	54
	49
	27
	28
	33
	17
	29
	22
	36
	30
	32.5

	Control
	Biology Room
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0



Table 2
             
	
	Total Average               

	Biology Room
	90.6

	Tidmarsh Porch
	104.5

	Science Closet
	112.1














Table 3
Group # and Type		Environment	    # of Colonies/Quad Total of colonies 
	Group 3 Starch Agar 1
	Tidmarsh Porch

	Group 3 Starch Agar 2
	Tidmarsh Porch

	Group 3 Starch Agar 3
	Tidmarsh Porch

	Group 3 Nutrient Agar 1
	Tidmarsh Porch

	Group 3 Nutrient Agar 2
	Tidmarsh Porch

	Group 3 Nutrient Agar 3
	Tidmarsh Porch


	6
	4
	12
	7

	9
	4
	8
	5

	5
	2
	4
	3

	19
	1
	2
	1

	10
	2
	4
	8

	9
	3
	6
	10

	2
	3
	1
	2

	4
	3
	2
	1

	1
	1
	2
	4

	2
	2
	6
	4

	2
	7
	3
	1

	2
	2
	3
	1


	55

	39

	54

	18

	22

	21





Discussion
Air quality is a measurement of the pollutants in the air. By analyzing the number of particulates that were captured by the grease slides placed at each location, and recording the number of particulates per square from the slides in Table 1, the locations could be classified by how “clean” their individual air was. More particulates per square were found in the J.A.H.S. science closet than in any other location. The three grease slides placed in the J.A.H.S. science closet had a total average of 112.1 particulates per square. In second place with an average of 104.5 particulates was the Tidmarsh porch, and in last place with the smallest amount of average particulates was J.A.H.S. biology room 2205, which had a total of 90.6 average particulates. The results show that the J.A.H.S. biology room actually had better air quality than predicted in the hypothesis. In the hypothesis, the J.A.H.S. Science Closet was expected to show better results than all three locations due to its isolation from many outside circumstances. But the experiment’s results showed the total opposite, with the J.A.H.S. Science Closet coming in last with the worst air pollution of the three locations. Perhaps isolation is not the very best for the air quality of a location. Being isolated, it was barely cleaned by the school janitors and many particulates were found on the grease slides from the room. It is possible that since the other environments were so open and busy, their air was circulated throughout other surrounding environments. This could explain why they had fewer particulates than the J.A.H.S. Science Closet, where all of the particulates in the room stayed there. The science closet had little ventilation to disperse the air pollutants, so they all accumulated and contaminated the room’s air quality. 

Conclusion
Location did influence the quality of the air from place to place. Perhaps the low traffic in and out of the J.A.H.S. science closet and its infrequent cleaning contributed to its poor air quality. It had many particulates, including dust and mold, which were captured by the grease slides. It is possible that the particulates were collected in larger numbers in that location due to poor ventilation and infrequent cleaning, which the other locations did not share. Maybe if the janitors cleaned the closet as well as they clean the biology room 2205, the air quality would improve.

Sources of Error
This experiment experienced a few errors. They are as follows:
· The Scotch double stick tape melted in the incubator, rendering it useless for our experiment.
· The testing materials were placed in their respective locations on different days, making the data collection process longer than necessary.
· Some of the grease smears were poorly made and had bubbles in them, which made counting the particulates more difficult.
· The cover of the #2 starch agar Petri dish in group 1 cracked slightly, although we are not sure what effect this had on our experiment.

Improvements
This experiment could be improved if it incorporated more locations to compare to each other. The locations would have to be more widespread and include more data. I think than it would provide better results and make a better argument for the conclusion that air quality is directly related to the location it is tested in.
