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Introduction: The purpose of this lab is to test the water from three different water sites, two bottled waters from major water companies, and three different sources of tap water. In this lab we will test the Coliform bacteria of the water, the Dissolved Oxygen levels, biochemical Oxygen Demand of the water, the Nitrate levels, pH levels, Phosphate levels in the water, the temperature, and the turbidity of the water. In theses test we will learn if there is any fecal matter in the water, how much dissolved Oxygen is in the water, how much nitrate is in the water, the pH levels of the water to see if the water is more of a acid or a base, how much phosphate levels in the water, how temperature affects water, and how clear the water is. 

Materials:
For the materials, you will need the LaMotte’s Water Monitoring Kit, which includes: a water sampling container, 3 Coliform Bacteria test tubes with the (4880) TestTab inside, 2 packets of Dissolved Oxygen TestTabs, 2 packets of phosphorous TestTabs, 1 packet of pH TestTabs, 1 test tube for the Biochemical Oxygen Demand test, the color chart, and 1 packets of Nitrate TestTabs. You will also need 4 Test tubes for the other Biochemical Oxygen Demand Tests, Aluminum foil to wrap around the Biochemical Oxygen Demand test tubes, a set of gloves to wear to protect your hand when taking temperature, a thermometer to take the water temperature, and lab notebooks and pencils to record your data and results.
Experimental Procedure:
Collecting your water samples from the following sites:
· Site 1 Lynch, KY
· Site 2 Hiram, KY
· Site 3 Baxter, KY
 First you put on your gloves, and gather your water sampling containers. Remove the cap of your containers. Now place the containers into the site water and rinse thoroughly two to three times. Next completely submerge the container underwater near the bottom of the site, and turn facing the current. Allow the water to run into the container for 20 to 30 seconds. Lastly, cap the container while still submerged 

Coliform Bacteria Procedure:
	To begin the procedure, pour the water sample into the test tube containing the (4880) tablet. Fill to the 10 mL line, and cap the test tube. Now, Stand the tube upright with the tablet placed on the bottom. Store the tube at room temperature, undisturbed, for 48 hours. Once the 48 hours have passed, Compare the appearance of the sample to that of the pictures of the tubes on the Coliform color chart, and record results as positive or negative
*If the test results shows up as positive, that infers that there is fecal matter in that water sample. If so the water would turn yellow in color, the gel would rise to the top of the test tube and air bubbles would be present. This shows that there is more than 20mL of Coliform per 100 mL’s of water.  If the results come back as negative that infers that there is no fecal matter in that water sample. The gel in the test tube would turn red, the gel would sink to the bottom the water above the gel would remain clear, and there would be no gas bubbles. This shows that there is less than 20mL of Coliform per 100 mL’s of water.

	Dissolved Oxygen Procedure (DO):  
	Now to start the next procedure, record the temperature of the water sample. Next submerge the small tube into the water sample, and remove carefully, being sure to keep the tube filled to the top with no air bubbles. Drop two Dissolved Oxygen (DO) TestTabs into the test tube. Now screw the cap onto the tube sample. Wait 5 minutes for the color to develop. Now compare the results to those of the DO color chart and record your results. Last, refer to the LaMotte Water Monitoring Booklet pg. 18 and 19 to calculate the % of saturation of the water sample

Biochemical Oxygen Demand (BOD): 
	
To find the Biochemical Oxygen Demand submerge the small tube into the water sample. Carefully remove the tube, keeping the tube full to the top, lastly cap the tube. Next wrap the tube with aluminum foil and store it in a dark place at room temperature for 5 days. Unwrap the tube, and add two Dissolved Oxygen (DO) TestTabs to the test tube. Cap the tube makings sure that there are no air bubbles present. Invert the tube until the TestTabs have dissolved. Wait 5 minutes. Compare that color of the sample to the color of the dissolved Oxygen color chart.



Nitrate Procedure:
To begin, fill the test tube to the 5mL line with the water sample. Add One Nitrate Wide Range CTA TestTabl. Do NOT place in direct sunlight. Next cap the test tube and mix by inverting for 2 to 3 minutes until the tablets disintegrate. Wait 5 minutes for the red color to develop. Compare the color of the sample to the Nitrate color chart in the LaMotte Water Monitoring Kit. Record the results as ppm Nitrate.

pH Procedure:
To start the pH procedure, fill the test tube with the water sample to the 10 mL line. Add one pH Wide Range TestTab. Next cap and mix by inverting the tube until the tablet had dissolved. Bits of material may remain in the sample. Compare the color of the sample the pH color chart. Record the results as pH.

	Phosphate Procedure:
By beginning the Phosphate procedure, fill the test tube to the 10mL line with the water sample. Add one Phosphorus TestTab and cap the tube. Mix by inverting until the tablet has dissolved. Bits of material may remain in the sample. Wait 5 minutes for the blue color to develop. Compare the color of the sample to the Phosphate color chart. Record the result as ppm Phosphate. 
*If the sample doesn’t develop a blue color, or change color at all, record the result as 0ppm. 

Temperature Procedure:
To be safe, first wear protective gloves, and place the thermometer under the surface under that water for one minute to record the temperature of the water sample. Remove the thermometer from the water, read the temperature and record as degrees Celsius. 

Turbidity Procedure
Now to perform Turbidity Procedure, find the water testing kit container. It is used to perform the Turbidity test. If possible, adhere the Secchi dick icon sticker to the jar 8-24 hours before use to allow the adhesive to cure. Now remove the backing from the Secchi disk icon sticker, and adhere the sticker the inside bottom of the water sampling container. Position the sticker just off center. Once filled with your water sample, hold the Turbidity chart on the top edge of the jar, look down, and compare the appearance of the Secchi icon sticker to the one of the chart. Last record the results as Turbidity in JTU.



Data Results
	
	Bell County Tap
	Harlan 1 
Tap
	Harlan 2
Tap
	Site 1
Lynch
	Site 2
Hiram
	Site 3
Baxter
	Cumber-land 
Gap
	   Dasani

	Coliform Bacteria Procedure
	negative
	negative
	negative
	positive
	positive
	Positive
	negative
	negative

	Dissolved Oxygen (DO)
	8ppm
99% saturation
	4ppm
48% saturation
	4ppm 
46% saturation
	4ppm
42% saturation
	4ppm
42% saturation
	4ppm
44% saturation
	4ppm
48% saturation
	4ppm
49%
Saturation

	Biochemical Oxygen
Demand
(BOD)
	<8ppm
	4ppm
	4ppm
	4ppm
	4ppmp
	4ppm
	4ppm
	4ppm

	Nitrate
	<5ppm
	>5ppm
	5ppm
	<5ppm
	>5ppm
	<5ppm
	5ppm
	>5ppm

	pH
	8 
	8
	8
	8 
	8
	8
	7
	7

	Phosphate
	0ppm
	2ppm
	0ppm
	1ppm
	1ppm
	2ppm
	<1ppm
	<1ppm

	Temperature
	26
	26
	22
	18
	18
	20
	24
	26

	Turbidity
	0 JTU
	0 JTU
	0 JTU
	0 JTU
	0 JTU
	0 JTU
	0 JTU
	0 JTU



Coliform Bacteria- Fecal bacteria that are found in the digestive tract but are rare and should not be found in unpolluted waters. These fecal bacteria should not be found in any form of well water or drinking water.  The presence of these bacteria shows that sewage or other wastes has been dumped in the now contaminated water.
Dissolved Oxygen- The measure of Dissolved Oxygen in water determines how much life can be present in that water. This is important to plant and animal life in the water. Dissolved Oxygen is an important measure of water quality. A large amount of Dissolved Oxygen can be harmful to an environment.
Biochemical Oxygen Demand- A measure of the quantity of Dissolved Oxygen used by bacteria as they break down organic wastes. 
Nitrate- A nutrient much needed by all aquatic plants and animals to build protein. Nitrate also robs the water of oxygen which plants and animals need to survive. Too much nitrogen can be bad to the ecosystem.
pH- a measure of the acidic or basic quality of water. The scale of pH ranges from 0 to 14 with 7 being neutral. The pH of nature’s water is generally between 6.5 and 8.2 many aquatic animals need a certain pH to survive in certain waters, so it’s important that the water stays in that certain pH. 
Phosphate- a nutrient needed for plant life and animal growth, which is also an element on the periodic table. High levels of this element can lead to overgrowth of plants, increase bacteria activity and decreased Dissolved Oxygen levels, which can generally be bad for the water. This element can come from human wastes, agricultural runoff and pollution.
Temperature- The temperature of water is very important in water. It affects the amount of Dissolved Oxygen in the water, the sensitivity of organisms in the water, etc,. 
Turbidity- The measure of clarity of the water.
 

Discussion:
In this lab report we tested many different samples of water. The purpose of this lab was to find out what was in the water, and how healthy the water was. In the results it was found that all samples of the tap water was found to be safe to drink, with good levels of Dissolved Oxygen, Biochemical Oxygen Demand, approx. 5ppm Nitrate, about 1 or 2ppm Phosphate, a neutral pH, a good temperature, The water had no fecal matter when the Coliform test was performed, and a great turbidity of 0 JTU, meaning that water was crystal clear. Although, the bottled water samples were not as great. The well know Dasani Brand’s water had a great levels of Dissolved Oxygen, Biochemical Oxygen Demand, Nitrate, Phosphate, pH, a good temperature, and great turbidity, but when the Coliform test was performed, the test showed up positive. In the Coliform test “positive” is a bad result, in which “negative” is good. This means that the water has tested positive for fecal matter, which is not in any way good for someone to consume. In the Cumberland Gap sample all test results were great with a Ph of 7, which is neutral. In pH 7 is the best you can get for water, 5 and 6 are fair, as are 8 and 9, but anything less than 4 or greater than nine is poor. This means that the water is very acidic or basic, which tends not to be healthy to drink. All site water when tested was positive in fecal matter, which was expected due to the animal life in the water. The Dissolved Oxygen of the site water samples were good, but could have been better at 4ppm. That saturation of each site was an average 44%, which isn’t too good. In saturation 91-110% is excellent, 71-90% is food, 51-70% is fair and anything less than 50% is poor. The dissolved oxygen in the water helps to control plant and animal life in the water. If the Dissolved Oxygen levels were too high or low, life in the waters would not have been suitable. The bell county tap water tested had a fair amount of Biochemical Oxygen Demand of 8ppm, where as the two Harlan County waters had a good level of 4ppm. In Biochemical Oxygen Demand a level of 4ppm is scored a good, 8ppm is scored as fair, and 0ppm is excellent. The nitrate, pH, temperature, and turbidity were great in the site samples. The ph was generally neutral ranging from 7 to 8, the nitrate had approx. 5ppm which is good, and all water samples had a turbidity of 0 JTU with is excellent. All water tests turned out to be generally expected except for Dasani Brand. The lad was successful. The test show what was found in the waters of our region and helped us to  be more aware of the water we use in our households, the water we drink and the water around our homes. 

Conclusion:
[bookmark: _GoBack]In conclusion the lab report has determined that all sites were not suitable for drinking, but suitable for plant and animal life, which was expected. The tap water samples from Bell County, and Harlan County proved that tap water was basically just as good as most bottled water. Cumberland Gap bottled water was tested and determined to be healthy to drink, but Dasani, on the other hand, tested positive for fecal matter. In words it should not be drank, and it should be brought to the public’s eye
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