After 8 years of ESSRE running, there was enough data to do an analysis of each component the interns study. A longitudinal graph was done and two graphs stuck out, nitrate and phosphate. Each year, the nitrate levels have decreased in a linear line and the phosphate levels had steadily increased in a linear line. Most other graphs had points that were scattered amongst the entire graph which is what is to be expected. 
After observing the nitrate trend, we began to explore factors that might cause our nitrogen cycle to change. We began to wonder if a cause might be the water in site 4 since water is critical to a healthy nitrogen cycle. We’ve done experiments in the past that prove that adding water helps our nitrogen cycle. Knowing that the nitrogen cycle and plants work together, we studied jewel weed which is the majority in site 4. The jewel weed was approximately 6 feet high and the stream was wide and flowing in a continuous circle. Today the stream runs only on one side of the site and has narrowed. Along with that, the land is no longer a wetland and the jewel weed is about 3 feet high. 
A graph was made to show the amount of jewel weed in site 4 and the result was a downward trend. The question became, what is causing a once wetland to dry up and a once prevalent plant, jewel weed, to slowing decrease in amount? 
The backwoods holds a dam that has been slowly deteriorating over time. This dam is located in site 4. In 2001, the dam was still functioning which is why our site 4 was a wetland. Over time, the dam has been falling apart and a break in the dam has occurred resulting in a pathway leading into the canyon next to site 4. The next question came up, is the non-functioning dam and canyon the cause for our decrease in nitrate, increase in phosphate, shrinking of jewel weed, and drying of wetland?
A site map was drawn out to incorporate the dam, the break in the dam, the stream, the once wetland, and as much space as could be covered. The base of the triangle was 16m and the sides were both 25m. A soil core sample was taken every 2m horizontally and vertically leaving use with 56 soil samples to pull out of the ground. The base of our triangle included the stream, the dam, the break in the dam, a couple large dead trees, and areas where the stream used to run. 
Once the site was set up with flags and poles, how to measure the moisture in the soil was the next thing that needed to be figured out. We used a standard engineering technique to cook our soil. We also decided to use the Munsell Scale Earth Colors to determine the hue and the chroma of our soil. (equation)
We finally were able to go outside and take all 56 soil samples and used the Munsell Scale to measure the soil color. We then brought in our soil samples and weighed the wet soil, baked it for about 7 hours, took the weight of our dry soil, and then used an equation to measure the water percentage in the soil. 

The Munsell Scale works by determining each horizon: O, A, E, B, and C. We mainly used the A, E, and B-Horizons because they are the horizons that are the top soil, middle soil, and about 40cm into the ground. We wanted the top soil to see if it truly was a wetland because if it was still, the top soil would have moisture. The E-Horizon or middle soil is used because that is where the nitrogen cycle takes place. The B-Horizon, being deeper into the ground, is necessary if the wetland is drying up on top and sinking into the soil. The Munsell Scale specifically deals with the hue, chroma, and value of the soil. If your soil in a certain horizon has 10, then that means it is closest to a wetland. A 2.5 means that it is drier and these numbers are found next to colors representing the hue of the soil. The chroma, if 2 or less, along with a 10 means it is a wetland. The hues are not significant without knowing the chroma. Each horizon is given 2 triangle site maps: 1 for the distance into the ground it went and 1 for the Munsell Scale. Then 2 extra site maps are created for the water percentage and the water amount.
The A-Horizon is the topsoil where you would find partially decomposed organic matter. The E-Horizon is the zone of leaching which means it’s the area through which dissolved or suspended materials move downward. The B-Horizon is the subsoil which has unique colors and often and accumulation of iron and aluminum. 

The B-Horizon has an average distance of 34.91cm. The Munsell Scale emphasis the point that the deeper into the ground you go, the wetter it becomes. The wettest areas again are around the dam and 8m from it. As a result, water in sinking into the ground and flowing right through the dam. 

With all of our data collected, there were 4 site maps created for each of the 3 horizons. A map containing our Munsell Scale, a map for the distance into the ground each horizon is, the percentage of water in the soil, and the physical amount of water in the soil. The Munsell Scale shows that there are some random areas in the soil where it is wet but there is no consistency. The average distance into the ground the A-Horizon is, is 8.29cm. If you look at the water content percentage site map and the Munsell Scale next to each other, where the highest percentage of water is, there is no real wet areas in the Munsell Scale. The greatest grams of water are where there are not large percentages of water. This means that there is water but it is not staying on the top soil but moving somewhere else. The E-Horizon is the soil beneath the A-Horizon with an average distance of 20.48cm into the ground. The Munsell Scale shows that there is a large gathering of very wet soil around the stream and dam; about 12m back from the dam as well. Now looking at the water content percentage and the Munsell Scale, the highest percentage coincides with the wettest areas. However, the physical amount of water in the E-Horizon does not match up with the percentage. This means that there is a large amount of water in this horizon, however, the soil is unable to hold the water and lets it continue flowing downwards. In the B-Horizon, the soil is the wettest of all other soil we collected. The average distance into the soil the B-Horizon is, is 34.91cm. The greatest percentage of water coincides with the wettest areas in the B-Horizon which is expected. The water amount however also coincides with the water percentage. This is what we were worried about. When the water amount and the water percentage work together, that means the soil is able to hold onto the water. If you look at the pattern of the highest percentages, they start high in the middle of the site and flow towards the dam and break in the dam. The closer you get to the dam and the break in the dam, the higher the percentages of water become which means that there are large amounts of water flowing right through that area. There is one spot at the base of the triangle where it is not very wet, with a low amount of water and a low percentage of water. This spot is right where the dam is which means that water cannot hold at the dam and flows through the dam to the bottom stream. 
All of this information answers our questions perfectly. With the dam no longer functional and the break in the dam created by it, it has allowed for the water to flow underneath the dam and right through site 4. We found old data that Mrs. Malfa had taken from site 4 using the Munsell scale. This earlier data was a good reference of how our soil has changed from around 2001 to 2009. The water isn’t flowing on top of the soil but underground. With all this information of water flow and moisture, we were able to determine the reason for the loss of jewel weed. When there is not enough water, like there use to be when site 4 was a wetland, the nitrogen cycle does not work properly. Microorganisms and bacteria feed off of the water which is then used by the nitrates, nitrites, and ammonia in the soil. The nitrates then produce denitrifying bacteria which is then used by plants as food and DNA and amino acids. Due to the fact that there has been a decrease in water, the bacteria have not been able to use the water which in turns does not allow the nitrates to function properly. If there is enough water and nitrates are able to use the bacteria, nitrogen can be emitted into the atmosphere and used by plants that way as well. 
From all of this information provided, if the dam was to be back up and running properly, then we would have our wetland back and our jewel weed prospering and our nitrogen cycle working properly. 

