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	                                  Turbidity 

	What is turbidity?
	Turbidity is the amount of suspended particles in the water. Water may appear clear or muddy depending on the amount of particles in water.

	How is turbidity determined?
	Turbidity is determined by measuring how well light travels through the water.

	What are dissolved and suspended solids?


	· Dissolved solids are any solids that that are passed into solution with water.

· Suspended solids are small but visible pieces of solids floating in the water.

	How is turbidity measured?


	· The Secchi Disk and the turbidity tube can both be used to measure the turbidity of water.

· Both have a black & white pattern on them.  The disk is lowered until the pattern can no longer be seen.  For the tube, water is added to it until the pattern can no longer be seen.

· For both, the depth at which the pattern disappears provides a measurement of turbidity.

	What can cause the turbidity of water to increase?


	Turbidity can increase due to the presence of

· bacteria, algae and plankton (sewage & septic run-off)

· chemicals leaked through soils (fertilizers, pesticides)

· decayed plant matter

· sediments (agriculture, construction, & road run-off)

	What human activities can cause an influx (increase) in suspended sediments?
	Turbidity can be affected by sources such as sewage treatment plants, septic tanks, fertilizer & pesticide run-off, construction & logging causing erosion of sediments, and urban run-off carrying pollution into streams.

	What are some impacts of high turbidity to water quality?
	Increased turbidity prevents aquatic plant photosynthesis by blocking sunlight. Suspended particles absorb sunlight, causing water temperatures to rise and dissolved oxygen levels to decrease. As particles settle out of the water, filling in spaces between rocks, habitat for macroinvertebrates & fish eggs are destroyed.


	                               Water Temperature & Dissolved Oxygen

	What does temperature mean?
	Temperature is the measurement of how fast or slowly molecules move.  The faster the molecules move, the higher the temperature.

	What environmental factors can increase water temperature?
	Water temperature can be increased by:

· removal of vegetation along stream banks.
· warm waste water discharged into a body of water from industrial use.
· sediment, which makes water cloudier, absorbs more solar energy and raises water temperatures..

	Why is it important to measure water temperature?
	The temperature of a water controls other water quality measurements like dissolved oxygen, the rate of photosynthesis of aquatic plants, as well as the body temperature and life cycle of most aquatic organisms.

	How can an increase in water temperature affect aquatic life?
	Most aquatic organisms are cold-blooded so they take on the temperature of the water around them. Water temperature controls metabolic rates and their life functions, such as reproduction and survival of their eggs.

	What is dissolved oxygen (DO)?
	Dissolved oxygen (O2) are free-floating oxygen molecules found as a natural component of water.

	How does DO get in water?
	· Vigorous mixing of air and water, such as in stream riffles.

· Photosynthesis by aquatic plants also increases the amount of dissolved oxygen in water.

	Why is DO in water so important?
	Aquatic animals do not breathe the oxygen in water molecules; they breathe the oxygen molecules dissolved throughout the water.  Without high enough levels of free oxygen in water, animals will suffocate.

	What causes low levels of DO in water?
	Low levels of oxygen can be caused by

· an increase in water temperature 

· or an influx of bacteria decomposing organic material

	What do low DO levels indicate to scientists?
	Low DO levels signal to scientists that:

· some source, such as outfalls from sewage treatment plants or crop lands, must have introduced extra organic matter or nutrients.

· Water temperature has increased for some reason. (could be solar or industrial)

	What is the relationship between temperature and DO?
	Warm water holds less oxygen than cold water.  


	                                   pH  (Acidity/Alkalinity)

	What does pH measure?
	A pH test measures the hydrogen ion concentration which allows us to infer how acidic or basic a substance is.

	The pH scale runs from 1 to 14.  What is considered acidic, basic, and neutral? 


	· At pH levels below 7, an increased amount of acid (hydrogen ions) is in the water.

· At pH levels above 7, an increased amount of base (dissolved carbonate rocks) are in the water

· Water is considered neutral at a pH of 7.

	The pH scale is logarithmic.  What does that mean? Do you know any other scales that work like this one?


	· Logarithmic means that a one-unit change in pH actually represents a change of TEN.  

· Water with a pH of 3, is ten times more acidic than water with a pH of 4.

· This is similar to the Richter scale used to measure the intensity of earthquakes.

	Why is rainwater naturally acidic?
	Rainwater is naturally acidic due to mixing with the carbon dioxide from the air.

	What are some factors that cause acidity to change?
	Acidity in water can change due to sources of carbon dioxide, such as photosynthesis & respiration; surrounding minerals in the soil; mining activities; decaying vegetation; burning fossil fuels and sewage run-off.

	How does the pH of water affect aquatic life?


	· Most aquatic organisms have adapted to a specific pH range beyond which they can not survive.
· Most insects, amphibians, and fish are absent in water with a pH below 4.
· Waters with a pH greater than 9 can dissolve animal scales and skin.

	What is alkalinity?


	Alkalinity is the measure of water’s resistance to the lowering pH when acids are added to the water.

	What can cause the alkalinity in water to rise?
	Alkalinity is created as water dissolves rocks containing calcium carbonate such as calcite and limestone.

	What is the relationship between pH and alkalinity?
	Bodies of water with alkalinity help buffer against acid rain.  Alkalinity is the basic side of a pH scale .


	                                     Nitrate

	What are the three major nutrients for plant growth?
	Plants of both fresh and saline waters require three major nutrients for growth: Carbon, Nitrogen & Phosphorus

In fact, most plants cannot grow if one of these nutrients is in short supply.

	What are the different forms of nitrogen that exist in water?
	Nitrogen exists in water bodies in numerous forms: Dissolved molecular nitrogen (N2), Ammonium (NH4), Nitrite (NO2) & Nitrate (NO3)  

	Where does nitrate come from?
	Nitrate is a form of nitrogen that cycles through ecosystems changing its form along the way. When plants and animal die and decay, bacteria break down large molecules releasing nitrates.  Human sources of nitrates come from increased use of fertilizers and sewage system leaks.

	What is eutrophication?


	When excess amounts of nitrogen (nutrients) are added to a body of water, the growth of algae and other plants increase rapidly. As the overgrowth of plants die off, bacteria consume the organic matter causing the dissolved oxygen levels in the water to decrease. This process is called eutrophication.

	What are some problems that can result from eutrophication?
	When more aquatic plants live near the surface of water, plants that live deeper in the water column are starved of light and die. Then they are consumed by oxygen-depleting bacteria. This impacts oxygen-dependent organisms by causing them to suffocate.


