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Objective


To understand where and how much water exists on the earth.


To understand and demonstrate the first steps in wastewater clean-up.


Calculate the percent solids in the wastewater and the size of tank required for a city wastewater treatment.


Water Facts


About 97.5% of earth’s water is saline (salt water), so only 2.5% is fresh water.


96.5% of water is in the oceans.


1.7% of water is polar ice.


1.7% of water is groundwater.


This leaves about 0.1% of the water occurring as soil moisture, ice other than polar ice, lakes, streams, rivers, marshes, atmospheric water, and in organisms.


The total volume of earth’s water is estimated at 1,385,984,610 cubic kilometers.  (How many gallons is that?)  Greers Ferry Lake can hold 622 billion gallons of water. 


Water is most dense at 4ºC (39ºF), so ice floats.  Lakes freeze from the top down and the ice provides an insulating cover.  Fish and other aquatic life live under the ice in the liquid water.


Cold water sinks through warm water so lake stratification occurs in the summer and lakes turn over in the fall.


Water is polar.  It has a positively charged end and a negatively charged end of the water molecule (like a magnet).


Water and gasoline do not mix because gasoline is nonpolar.


Water can act as an acid or as a base (it’s amphoteric).  So it can donate and accept hydrogen ions in reactions.  It exists as OH- and as H3O-


If the earth were a uniform sphere, the quantity of water in the oceans would cover the surface 1.6 miles deep.


Water helps hold plants rigid (Turgor pressure)


Water weighs 8.34 pounds per gallon or 62.4 pounds per cubic foot.


Water’s density is 1 gram per cubic centimeter


Primary treatment for water and wastewater


Primary treatment is the first step in most water and wastewater treatment systems.  It basically is a settling and floatation process. The material that is heavier than water falls to the bottom, and the material that is lighter than water floats to the top.  The relatively clean water in the middle “clear zone” goes to further treatment processes.


Exercise


This exercise illustrates how primary treatment removes solids from untreated water.  A dirty water sample will be analyzed for total suspended solids, and then the water will be allowed to settle for a few minutes.  Following the settling period, the clear zone will be sampled and analyzed for total suspended solids.  The percentage removal of suspended solids will be calculated.


Weigh a dry filter.


Mix a container of untreated water, and collect a 100 ml sample.


Pass a measured volume of the sample through the filter using the magnetic filter holder and the aspiration device on the laboratory sink faucet.


Weigh the filter again.


Subtract the “clean” filter weight from the “dirty” filter weight.  This is the weight of solids collected on the filter, and was the weight of solids in the liquid that passed through the filter.


Divide the weight of solids on the filter by the volume of water that passed through the filter.


Convert to milligrams per liter.


Allow the “untreated water” to settle for 10 minutes and collect a sample of water from the “clear” zone using a pipette.


Repeat steps 3 through 7.


Questions


What percentage of the solids were removed by 10 minutes of settling?


What size tank would be required to provide 10 minutes of settling for a city having a water or wastewater flow of 1 million gallons per day?


Data sheet
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evaluation


The suggested evaluation for this unit is to monitor student participation in the lab, assess data recorded and determine whether the conclusions drawn were well thought out and on topic.  Any of the former may be used as a stem of a rubric in the student portfolio.
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