WATER QUALITY NOTES

Water Quality – the health of the water and the interactions between certain physical, chemical and biological components.
WQ is measured in all bodies of water such as lakes, streams, rivers, estuaries and oceans.

WQ should be tested repetitively to detect changes and trends in H2O conditions.

Weather needs to be noted when conducting water quality tests.


Sun increases water temperature; rain increases turbidity, decreases salinity and carries run-off and pollution from the land; wind increases dissolved oxygen (DO) levels as well as turbidity.

4 Factors that affect the health of H2O:

1) Physical variables: water temperature, tides, turbidity
2) Chemical variables: dissolved oxygen, pH, nutrients, salinity, fecal coliform bacteria
3)  Biological factors: aquatic plant and algae growth, filter feeders (ex. Oysters and clams)
4)  Man made forces: pollution, nitrates, sediment from construction sites

I. Physical Variables 

A. Water temperature –the hotness or coldness measured on a definite scale



1. Depth, currents and season of the year affect temperature readings, especially for rivers, sounds and estuaries.



2. The sun warms the surface waters and deeper water stays a bit cooler.



3. Winter cools the surface water making it denser than the bottom waters. The density causes the surface water to sink to the bottom and “turn over” pushing the bottom waters closer to the surface.



4. Turnover stirs up the nutrients of the water



5. Temperature is critical in determining where organisms live and how well they thrive, usually recorded in Celsius.

B. Tides – periodic movement (raising and lowering) of a body of water by the gravitational attraction of the moon and sun with the rotation of the earth.


1. Flood tide = rising water



    Ebb tide = falling water



    Slack tide = between flood and ebb the water slows and does not move.



2. Creates a flushing effect that changes the chemistry of H20.

C. Turbidity – the amount of suspended particles that prevent the penetration of sunlight through water. 



1. Caused by algae (single cell phytoplankton) or sediment.



2. Submerged Aquatic Vegetation (SAV) need light for photosynthesis and fish need SAV for oxygen, food and shelter.



3. Sounds and estuaries are particularly vulnerable.



4. Causes of turbidity: high, winds, storms, boat propellers and dredging.

II. Chemical Variables


A. Dissolved oxygen (DO) – the amount of oxygen dissolved in H2O



1. DO is measured in parts per million (ppm)



2. DO is critical for most aquatic organisms




EX. Below 4 ppm = severe stress




       Below 2 ppm = many can’t survive



B. Oxygen is added to H2O from the air by the churning action of the wind.



C. Underwater plants also supply oxygen during photosynthesis.



D. Salinity affects DO “As salinity increases, DO decreases”.



E. Cold water holds more DO than warm water



F. Eutrophication – when an organism dies the remains fall to the bottom and bacteria and fungi eat the decomposing matter. This process depletes the oxygen supply in the water.


B. pH – measures how acidic or basic (alkaline) a solution is.




A. pH scale ranges from 0-14




Pure water = 7.0 (neutral)




less than 7.0 = acidic




more than 7.0 = basic (alkaline)



B. Wetlands and forested waters will have low pH’s


C. River water 6.0 – 7.0, coastal water 7.0 – 8.0



D. Life cycles can only be completed when pH is between 5.0 – 9.0.

C. Nutrients promote growth in plants and humans.



A. In water algae and aquatic plants use nutrients for healthy growth.




B. Two types




1. Nitrates include fertilizers, sewage and manure.




Levels below 1 ppm are found in unpolluted water




2. Phosphates result from chemical fertilizers.




Levels above .003 ppm cause eutrophication.


D. Salinity is the concentration of dissolved salts in water. 



A. Fresh water contains few salts, (0- .5 ppt).



B. Seawater has 35 ppt (parts per thousand).


E. Fecal Coliform Bacteria are found in the intestinal tract of warm blooded animals including humans & are present in feces.


A. FCB enter a body of water 3 ways:

1.Direct discharge from mammals and birds.



2. Runoff carrying animal wastes.



3. Sewage discharged into the water.

