The Unclean Water Problem: Lab

Background: Clean, safe water is critical to survival.  In many places in the world, however, this vital necessity is difficult to obtain, resulting in a wide variety of debilitating and often fatal illnesses.  The problem is staggering.  It is estimated that “every 15 seconds, a child dies from a water-related disease,” and that “88 percent of all diseases are caused by unsafe drinking water, inadequate sanitation and poor hygiene.”(1) It has also been said that “no intervention has greater overall impact upon national development and public health than the provision of safe drinking water and the proper disposal of human waste.” (1)  In fact, the World Health Organization estimates that 1.6 million people die every year because of waterborne diseases. (4)  In this lab, we will attempt to evaluate a method for preventing the spread of pathogens in water known as SODIS, or solar water disinfection.  This method has been recommended by the World Health Organization as “a viable method for household water treatment and safe storage.” (2)  In this lab, we will specifically test for the effectiveness of SODIS in eliminating living bacteria (a cause of many water borne diseases) from water.  

References: 1) http://www.water.org/waterpartners.aspx?pgID=916
2) Solar water disinfection or SODIS http://en.wikipedia.org/wiki/Solar_water_disinfection
3) Examples of waterborne diseases: http://en.wikipedia.org/wiki/Water-borne_diseases 
4) University of Waterloo research paper: http://hdl.handle.net/10012/3906 
Materials: 

· 2 clean translucent containers (soda bottles etc.)
· distilled water (for making agar)
· water (preferably from an outdoor natural source)

· bacterial plates (Petri dishes)

· agar

· Bunsen burner (for aseptic technique)
· Inoculating loops
· Flask (to make agar)

Procedure:

1. Make agar

a. Combine agar powder and water as instructed.

b. Heat and stir (or swirl) until all of the powder is dissolved resulting in a smooth solution. 

2. Pour bacterial plates using sterile (aseptic) technique.

a. Ignite a Bunsen burner.

b. Don’t let bacteria on to your plate!  Keep the lids closed until right when you are ready to pour your agar. 

c. Flame the lip of your flask (as demonstrated) immediately prior to pouring your plate.  (open the lid of the Petri dish as little as possible and for as short of a time as possible). 

d. Allow plates to cool and harden

e. Store them upside down in the refrigerator

3. Testing SODIS!

a. Make sure your bottles are clean

b. Fill both bottles fully and close their lids

c. You will have a control bottle and an experimental bottle.

i. Leave the control bottle in the classroom away from sunlight

ii. Place the experimental bottle in a place where it will be fully exposed to sunlight (on the roof) for at least six hours.  (depending on conditions-- see below)
Suggested Treatment Schedule
	Weather Conditions
	Minimum Treatment Duration

	sunny
	6 hours

	50% cloudy
	6 hours

	50-100% cloudy
	2 days

	continuous rainfall
	unsatisfactory performance, use rainwater harvesting


4.  Inoculating the plates to test for bacteria (the next day)

a. Shake each bottle so that any bacteria in the water is suspended in the water somewhat evenly.  

b. Using aseptic technique (as demonstrated), transfer water from each bottle to labeled bacterial plates.  

c. Incubate the plates for a day or two.

5. The moment of truth!

a. Observe your plates and describe the pattern of bacterial growth.

b. Count the number of colonies on the control and the experimental plates.
c. Write your lab report.  See the lab report format and rubric (in the IB Bio Syllabus).  You should include Data Collection and Processing as well as Conclusion and Evaluation.  Pay special attention to how you process your data (you must include some mathematical manipulation). 

d. You may wish to collect class data as well (just be sure to design your own individual data table to collect it with.)

*EXTENSIONS for INTERNAL ASSESSMENT

Design an experiment to:

1. Test the effectiveness of SODIS using containers made of different materials. Or…

2. Test the effectiveness of Solar distillation. For this you could compare different designs, compare it to SODIS, or see how well solar distillation removes other contaminants, besides bacteria. (http://www.builditsolar.com/Projects/Cooking/SOLRSTIL.HTM  To get to designs:  Edit( Find( SOLAR STILL DESIGN VARIATIONS)  
3. Pick a variable and make your own experiment! (ex. Does the water remain pure over time? etc.)
IB standards addressed: 


Any of the standards that refer to bacteria or prokaryotes





Define pathogen. (6.3.1)





List six methods by which pathogens 


are transmitted and gain entry to the 


body. (F6)














