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Water
Water is the universal solvent!  That is actually not true because water cannot dissolve all chemical compounds.  Water is a polar compound and so it can dissolve “like” species (other polar compounds).  It can also form Hydrogen-bonds with the F, O or N of a neighboring compound.  Remember how strong hydrogen bonds are!  It is for this reason that water has a very high specific heat capacity.  That means that a water molecule requires a lot of energy to melt or to evaporate.  But it also means that water is a good storage facility for energy.  

Now for the biological importance of water.  Our bodies are more than 50% water (between 60 and 70%).  That water is stored interstitially (inside cells).  In order to maintain a healthy body, the average adult needs to consume approximately  50-80 ounces of water a day.  Fact:  you can live longer without food that you can without water.  

Where can you find water?

How much water on Earth is freshwater?  Where is that stored?

We use water in a lot of different ways.  What is your favorite use of water?

Over 70% of the freshwater used on the planet is used for irrigation purposes.  20% is used for manufacturing and industry which leaves less than 10% of all freshwater for human consumption.  Waste not want not!  Of the freshwater used for irrigation, 60% of that is wasted through evaporation, leaking or waterlogging.

So, we need water . . . We need CLEAN water!  Water is polluted from agricultural runoff of sediment (erosion), agricultural runoff of nutrients (eutrophication), industrial discharge (wastewater), trash, and mining (they are the worst!!!)  These pollutants enter the water from either a point source (specific polluter) or a non-point source (cannot determine the exact source).  

What are some of the things that are actually polluting our water?

What effects do those pollutants have on the environment?

What can you study to determine if a water system is polluted?

Water Quality Index:  You can determine water quality two (2) different ways.  The biological way or the chemical way.  The biological way is fun because you have to go out to a stream and collect little critters and see who is living in the water and how many.

Here are the parameters for the biological WQI:

	Sensitive Organisms
	Moderate Organisms
	Tolerant Organisms

	caddisfly larva, hellgrammite, mayfly, nymph, gilled snails, 
riffle beetle, stonefly nymph,water penny larva, Trout

	beetle larva, clams, crane fly larva, crayfish, damselfly and dragonfly nymph, scuds, sowbugs,
fishfly larva, alderfly larva, blackfly larva, 
atherix, Bass
	aquatic worms, 
pouch (& other) snails,
leeches, midge larva,

Carp,Catfish


Here are the parameters for chemical WQI:

	Parameter
	Cause and Effect

	Dissolved Oxygen (DO)


	

	pH


	

	Temperature Change (ΔT)


	

	Fecal Coliform


	

	Biochemical Oxygen Demand (BOD)
	

	Nitrates


	

	Total Phosphates


	

	Total Dissolved Solids (TDS)
	

	Turbidity or Total Suspended Solids (TSS)
	


How do these regulations protect our water?


Clean Water Act (CWA):


Resource Convervation and Recovery Act (RCRA):


Safe Drinking Water Act (SDWA):


Ocean Dumping Act (ODA):


Comprehensive Environmental Response, Compensation and Liability Act (CERCLA):

