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Introduction

	Looking at a creek a person may see peaceful flowing water, or a stream of cool water to dangle their feet in at the peak of summer heat, but upon a closer look a person can see much more. A creek is a habitat for many creatures, plants, and organisms; a place of life and change. The question is how changes in the creek’s environment affect the overall water quality and the ecosystem that depends on it. One of these changes is how as the creek runs it moves through reaches of pools and riffles. A pool is a length of the creek that is deeper with slow moving water, while in contrast a riffle is shallow with swift moving water. These two opposites are what lead to the goal of this project:  To determine how the physical, chemical, and biological differences between a riffle and a pool affect the water quality of Lost Creek.
	Water quality is determined by a number of factors: the amount of dissolved oxygen, pH, temperature, nitrates, phosphates, turbidity, flow, biochemical oxygen demand, conductivity, total dissolved solids, and alkalinity. By determining the water quality of a small body of water such as a creek we can discover the impact that the surrounding environment is having on this small yet vital ecosystem. If the water quality is poor and nothing is done to improve upon it, biodiversity may be reduced, and aquatic life may be decimated as time goes by, endangering the entire habitat for years to come.


Creek Bed Map

	For many of the tests that need to be completed to identify the water quality of lost creek, mapping out the bed is a key factor. What the bed looks like and what it is made out of is important to not only flow but to other certain tests such as turbidity and total dissolved solids.  To make an accurate picture of the creek bed a leveled string was tied to a stake on either side of the bank.  The string was marked every six inches, and at each mark a measurement of the distance from the string to the creek bed was taken.  Entering these results into an Excel document made it possible to create a graph showing the line of the creek bed.  This provides a great opportunity to truly see and understand the physical features of the creek.  By comparing these charts it is clear to see that the pool is deeper then the riffle in certain places by 1.76ft, bringing the deepest point of the pool to 4.92ft. This information supports the assumption that pools are deeper then riffles.
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Dissolved Oxygen
	Dissolved oxygen is the concentration of oxygen molecules confined in between the water molecules of the creek. Healthy dissolved oxygen levels are critical to the life of the creeks ecosystem, because if the creek has too much or not enough it can have very adverse effects. If the dissolved oxygen levels are to low it can cause fish and other organisms to die out from lack of oxygen, while if there is too much dissolved oxygen it can cause “gas bubble disease” in fish. Gas bubble disease is when an excess of oxygen bubbles get into the blood flow and block it. Abnormally high dissolved oxygen levels can also cause emphysema (external bubbles) in fish. 	
	To test dissolved oxygen in Lost Creek a dissolved oxygen meter was used. This meter was taken out to the creek and used along the same line that we used to measure the center of the
pool and the center of the riffle. Every twelve inches a reading was taken at the surface, bed, and when deep enough, midpoint. These readings produced results that gave a median of 7.69mg/l for the surface of the pool and a median of 7.68mg/l for the bed of the pool. While in the riffle the results showed a median of 7.41mg/l at the surface, and a median of 7.39mg/l at the bed. As the average temperature was is 24.6°C at the surface of the pool, 24.5°C at the bed, and in the riffle the average temperature at the surface was 23.8°C, 23.7°C at the bed; a healthy dissolved oxygen level for all these results would be between 6.00-8.00mg/l. This shows that all four final results are within a healthy range.


pH

The effect pH has on a creek is significant, and as pH can be affected by many different things, such as rain water and run off from streets, it can vary from day to day. Though on the day samples were taken to test it had rained the day before. Once the samples were collected from the creek they were taken to the lab and tested with a pH meter.  The results of this testing revealed that the pH of the pool is 7.96, but farther down the creek where the riffle is the pH is 8.01. This shows that the pH levels are slightly more basic, but are still within a healthy range to support this ecosystem.  As for the difference between the pool and riffle, it was slim to none, as the actual difference is 0.047.
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Biochemical Oxygen Demand
	Biochemical oxygen demand is a measurement of the amount of oxygen microorganisms use to decompose organic waste in water. High amounts of BOD can indicate high numbers of microorganisms as a result of high pollutant levels. Measuring biochemical oxygen demand was fairly simple. Samples were taken from the riffle and pool and the measure of dissolved oxygen was recorded. The samples were then refrigerated for three days to cool the water to twenty degrees Celsius which is the standard testing temperature. After incubation dissolved oxygen was again recorded and this new number was subtracted from the initial number to receive the biochemical oxygen demand. The BOD from the pool sample was 0.7 mg/L as opposed to the lower 0.56 mg/L measurement from the riffle sample. Though both amounts are well within the “pristine” range and don’t indicate high levels of pollution the pool area does have more activity from microorganisms which is a likely result of the more stagnant nature of pools.  

Total Dissolved Solids
	To take the measurement of total dissolved solids a sample of water was first taken from both areas of the creek. Two empty pans were then weighed before being filled with 30mL of each sample of creek water. Each pan was heated in an incubator for a period of twenty-four hours in order to evaporate the water and leave any possibly existing solids behind. After twenty-four hours the pans were then weighed again, and the new weight was subtracted from the weight of the pan without water in order to decipher how many grams of solids were left behind. The amount of total dissolved solids left behind from the pool area was 2.69X104 mg/l as opposed to the 1.87X104 mg/l of total dissolved solids left behind from the riffle area. These levels are indicative that the water of Lost Creek is indeed freshwater. High levels of TDS can be toxic to aquatic life that often has difficulty tolerating higher levels. High TDS levels can also indicate high levels of water hardness which can cause scale buildup in valves and filters like the ones used in many water treatment plants. 

Nitrogen
Nitrogen is everywhere, from the proteins which form our DNA to the nitrogen gas that makes up most of our air. However, in water, the most important form of nitrogen is the nitrate ion. Nitrate ions are a key plant nutrient necessary for life, an increase of which accelerates plant growth. Increases in nitrate concentrations can be overwhelming for a creek if they originate from human sources such as septic systems, fertilizer runoff and improperly treated wastewater. Increases in plant growth that are too drastic can overload the creek by using up all its dissolved oxygen as the plant materials decompose. The concentration of nitrates in the stream was found by using a spectrophotometer by passing ultraviolet light through a sample of creek water and measuring how much light was absorbed by the nitrate ions in the water. The nitrate concentration was found to be the same from the pool to the riffle: 0.6 mg/l. This concentration is acceptable because it is well under the standard maximum (10 mg/l).

Turbidity
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Turbidity is a measure of the murkiness of water, which is cause by suspended solids: the lower the turbidity, the clearer the water. Suspended solids that increase turbidity include clay, silt, plankton, and industrial wastes, among other things. These solids can decrease the amount of light received by aquatic beings and absorb heat. These effects decrease the amount of dissolved oxygen in the water because of warmer temperatures and less photosynthetic activities. Suspended solids can also clog fish gills, reduce growth rates, decrease resistance to disease, and prevent egg and larval development. Causes of high turbidity include soil erosion, waste discharge, urban runoff, bottom feeders, and algal growth. To measure the turbidity of the creek,  water was sampled in a turbidimeter, which measures the scattering of light by suspended solids in NTUs (nephelometer turbidity units). The turbidity of the pool (8.95 NTU) was found to be higher than that of the riffle (8.08 NTU).

Alkalinity

Alkalinity is the water's capacity to resist changes in pH that would make the water more acidic. This factor is important because high alkalinity protects aquatic wildlife from the harmful effects of low pH. Alkalinity is increased by the presence of carbonates, which come from the bedrock over which the stream in flowing. The carbonate ion concentration in the stream was found by titrating a sample of creek water with sulfuric acid. Alkalinity is expressed in mg/l as calcium carbonate, but it actually measures carbonate concentrations contributed from all carbonate substances, such as potassium carbonate, magnesium carbonate, and sodium carbonate. The alkalinity of the pool (176 mg/l as CaCO3) was found to be higher than that of the riffle (170 mg/l as CaCO3). The standard minimum alkalinity is 20 mg/l, so Lost Creek’s alkalinity is well above the requirement for adequate protection against low pH.

Conclusions
	
Through this research, field work, and lab work, it was found that there was little difference in the water quality of a riffle and a pool. It was found that the overall structure, however, was quite different in each. This difference does affect the various aspects of water quality, though at levels so minute they are practically insignificant. Excluding depth the biggest contrast was found in the levels of total dissolved solids with the pool containing higher levels than the riffle. This variance is most likely due to the nature of pools and riffles themselves as water that is more stagnant would have a more difficult time dissolving solids than water that is constantly moving and eroding them.
Not only was the water quality between riffles and pools exceedingly similar but the overall quality of Lost Creek was very high. The resulting levels for each aspect that was tested were well within the normal or pristine range for natural surface water. This is slightly surprising due to the large amounts of urban runoff that occur during heavy rains from the many expanses of asphalt surrounding the banks of the creek and various additions of waste, such as litter. 
To keep Lost Creek as clean as it currently is, awareness should continue to be raised through educational programs and conservation practiced through volunteer programs such as Adopt-A-Stream; to ensure the enjoyment of Lost Creek to future generations.
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