Modeling Water Treatment

Background Information:
Drinking water can come from surface waters, such as lakes and rivers, or ground water.  In order for water to be potable, or safe to drink, the water must meet the criteria set by the EPA under the Safe Drinking Water Act.  The EPA sets maximum contaminant levels (MCLs), which are the highest level of a contaminant that is allowed in drinking water, and secondary standards, which are non-enforceable guidelines that help utilities ensure water does not have negative cosmetic or aesthetic effects.  The EPA sets MCLs for microorganisms, disinfection by-products, inorganic chemicals, organic chemicals, and radionuclides.  Secondary standards are used to regulate pH, and contaminants that cause skin or tooth discoloration, taste, odor, or color.  

In order for water to be purified for drinking, it must go through a series of steps to remove particles, organic material and living organisms.  Before the purification process begins, water is typically “screened” to remove the largest particles.  Review the information about the purification of drinking water in your notes.  Then, write the purpose for each step below:
	Step
	Purpose

	Screening
	

	Coagulation
	

	Filtration
	

	Disinfection
	

	Aeration
	


Turbidity is used as a water quality indicator.  Water with a higher turbidity has a greater chance of containing pathogens such as viruses, parasites, and some bacteria.  Turbidity is also used to indicate the effectiveness of the filters in the water treatment plant.  Turbidity cannot be removed through sedimentation alone because the fine particles suspended in water that cause turbidity, called colloids, are too small to settle out of solution.  Colloids are negatively charged, and so a positively-charged chemical is added to the water to cause coagulation.
Define turbidity ____________________________________________________________________ __________________________________________________________________________________
In this lab, we will model some of the strategies of the water purification process on a sample of pond water.

Materials:
pond water

cheesecloth

alum

funnel


filter paper
filter paper

gravel or sand
beaker

plastic bottle

turbidimeter
Procedure and Observations:

1. Observe your “reservoir” sample of pond water and describe the contents.  What do you see in the water?  What color is it?  How does it smell?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Cover a beaker with 2 layers of cheesecloth, then pour your sample through the cheesecloth into the beaker.  This process represents the 1st filtration (screening).  How effective was the 1st filtration?  What types of material were removed from your sample?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Next, use the turbidimeter to get a base reading of the turbidity of your sample before coagulation.  The directions are below:

a. Obtain a tube.  Be VERY CAREFUL as the tubes are expensive.
b. Fill your tube with 10 ml of the water that you have screened.
c. Bring your tube to the turbidimeter CAREFULLY.  The turbidimeter measures light scatter through a sample to determine the turbidity in NTUs (nephelometric turbidity units).

d. Use the “blank” tube at the turbidimeter to “zero” the spectrophotometer:

i. From the main menu, select “measure”.
ii. Use lens paper to wipe the outside of the “blank”.  Do not touch the area of the tube that contains water after wiping.

iii. CAREFULLY push the tube into the sample chamber and CLOSE the chamber top.

iv. Select “scan blank”, and wait until the meter has finished working.
v. Remove the “blank” from the meter.
e. Now, use the lens paper to wipe the tube containing your pond water sample and place in the chamber to measure the turbidity.  Record this data.

(__________ NTUs)  Remove the tube CAREFULLY and take it back to your lab station to CAREFULLY rinse.  DO NOT DRY THE TUBE WITH A PAPER TOWEL!  Bring it back to the front when you are finished.
4. Add 1 tsp. Alum to your sample.  Alum is a coagulant.  What is the purpose of a coagulant?  How should it affect your sample?  Is this clearly visible?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Fold the filter paper so that it fits into your funnel, then add gravel or sand to the funnel.  Pour the sample through the funnel containing gravel and collect it in another beaker.  This process represents the 2nd filtration.  How effective was the 2nd filtration?  What does your water sample look like now?   (Use the term turbidity in your answer!)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. Using the steps from #3, determine the new turbidity of your water.  (___________ NTUs).  How has your turbidity changed?  What caused the changes?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. Pour your sample into a plastic bottle with a lid.  Make sure that the bottle is not completely full.  Shake the bottle vigorously.  

8. Pour the water out of the bottle into a beaker.  Pour the water back and forth between 2 beakers for a total of 10 times.  This process represents aeration.  How has your sample changed?

________________________________________________________________________________________________________________________________________________________

Analysis and Conclusion:

1. Compare and contrast your water sample from the beginning of the activity to the end.  How has it changed?  Has anything remained the same?

2. Which step did we omit from our model of water treatment?  Why is this step so important in reality?

3. Describe which step of water treatment process would most likely help to maintain the MCLs for:
a. Microorganisms



_____________________________

b. Inorganic and Organic chemicals

_____________________________

4. Would you consider your water sample safe to drink now that we have “purified” it?  Why or why not?

5. How and WHY is municipal water treatment different from municipal sewage treatment?

6. Examine the diagram below, then create a flow chart that explains the drinking water cycle.   Use red ink to write the steps that are involved before water use and blue ink to write the steps involved after water use.
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7. Read the article “Trouble On Tap”. Then, write a brief letter to the EPA describing your stance on adding chlorine to water.  Make sure to cite information from the selected text in your letter to support your position!  Limit your response to the space below.

