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Abstract


The lab we have just completed involves the study of nutrient cycling.  We performed this study using the research of previously collected data from the Hubbard Brook Experimental Forest of New Hampshire.  Much data regarding the forest ecosystem is available at www.hubbardbrook.com.  Our group specifically examined atmospheric cycling, focusing on variations of NO3 and SO4 content in the precipitation over the span of 1967 to 1998.  This data was summed and presented on an annual precipitation basis.  We were supplied with the information by our professor that NO3 content in the atmosphere is determined by the quantity of automobile emissions and that the SO4 content in the atmosphere is determined by the quantity of industrial emissions.  We predicted that the SO4 content in precipitation would decrease over this time period while the NO3 content in precipitation would remain the same over this time period.  This hypothesis was proven true and is illustrated on a graph.  We were able to predict these results with the help of outside information regarding emissions standards.

Introduction

The reason why we hypothesized SO4 levels in the precipitation would decrease and the NO3 levels would remain the same is very much related to the implementation of the Clean Air Act of 1970.  This act requires the Environmental Protection Agency to set regulations to reduce harmful emissions from pollution sources, such as power plants.  Sulfer oxides are one type of chemical emission that were reduced by this act.  However, NO3 levels were not expected to decrease due to the fact that they come from automobile emissions, which were not significantly altered by this act (Clean Air Trust, 2003).


We therefore predicted that since precipitation falls through the atmosphere on its way to the ground, it would be an indicator of the amount of each chemical in the atmosphere.  Since the study site is in the U.S., it is subject to this Clean Air Act and therefore we predicted that the atmospheric SO4 content would be affected. 
Methods

The Hubbard Brook Experimental Forest includes 3,160 hectares located in the White Mountain National Forest, near Woodstock, New Hampshire.  The research has been conducted on-ste in the attempt to study forest and associated aquatic ecosystems on a longterm basis.  The location at which the data used in this report was collected is Watershed 5.  To complete this lab, we needed access to a computer with an internet connection and MS Excel it.  We accessed the website http://www.hubbardbrook.org to obtain data for analysis.  The internet address of the web page where we gathered our raw data is http://www.hubbardbrook.org/research/data/atmos/pcp_chem/w5-pcp.txt , which is a page with data from watershed 5.  The data was taken from the website and put into to MS Excel.  The SO4 and NO3 data was collected for each month and then calculated into average annual data.  Once the data was placed into an MS Excel spreadsheet, it was then graphed to create a visual aid in understanding the results.

Results
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Fig. 1 [Graphical representation of data showing the average annual amount of acid in precipitation (mg/L)]


The graphical representation of our results shows a decrease in the SO4 amounts in the precipitation collected and analyzed over the given time period.  As seen in fig. 1, the NO3 levels remained fairly steady throughout the length of the study.  The results also show that the acids are inversely related: an issue that will be discussed later.

Discussion


In the above graph you can see that beginning after the year 1970, there is a decrease of Sulfuric acid content in  the precipitation. This decrease was caused by the Clean Air Act of 1970, which set the standards to protect public health and the environment from polluted air emissions. This trend generally supports our hypothesis, which states that the amount of Sulfuric acid would be reduced after the Clean Air Act was put into action. 


Although the Clean Air Act was meant to stop pollution, it only regulated contaminants coming from area and stationary sources, such as factories, and power plants. The pollutants coming from other moving sources, such as cars, went unnoticed. We hypothesized that Nitric acid, a pollutant in car exhaust, would remain constant in the precipitation or may increase over the years after the Clean Air Act. This is shown in the graph above, which agrees with our hypothesis as the line representing Nitric acid fluctuates but stays roughly between one and two milligrams per liter. 

Conclusion


We have come to the conclusion that the Clean Air Act was somewhat of a success.  As our data shows, the average annual amount of sulfuric acid in precipitation has decreased due to the regulation of pollutants emitted into the atmosphere. As an improvement to the study, we could incorporate changes in the amount of industries in the area/country.  Also, it may be helpful to incorporate the increase or decrease in the amount of automobiles being driven in order to further develop understanding of NO3 emissions


This conclusion of the Clean Air Act reducing SO4 quantity in the atmosphere could be applied in the regulation of other pollutants that plague today’s environment; it shows that stopping a polluting contaminant at its source really does have a lasting impact on the environment.  Perhaps other acts regulating emissions/pollution will be implemented in the future using this Clean Air Act as a precedent.
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