Interpreting Water Chemistry Results
	Table 1. 8th Grade Science Goal 3 – Objective 5:  Analyze Hydrospheric Data Over Time to Predict the Health of a Stream. 

	Water Quality Indicator
	What is it?
	Healthy Range
	Quality Rating 
	Importance

	pH
	The relative acidity 

of the water;  Measures the balance between hydronium ions (H3O+) and (OH-) ions. 7.0 = neutral; >7.0 = base (higher OH- ion concentration ); <7.0 = acid (higher H3O+ ion concentration); pH is a logarithmic scale; pH 4 is 10 times more acidic than pH 5 and 100 times more acidic than pH 6 etc. 
	6.0 to 8.0
	6.5 to 7.5 = Exc

6.0-6.4 or 7.6-8.0 = Good

5.5-5.9 or 8.1-8.5 = Fair

<5.5 or >8.5 = Poor
	Water pH can affect plant and animal survival. Many plants and animals  survive best within a limited range of pH

	Nitrates
	Nitrogen can occur as nitrates (NO3), nitrites (NO2) or ammonia (NH3). Nitrogen is a nutrient that causes plant growth and can lead to excess growth of algae. Source: human waste (sewage or septic tank), farm or lawn fertilizer runoff , animal manure. 
	<1.0 to 1.3 ppm

	<1.0 ppm= Exc
1-1.3  ppm= Good*
3.1- 5.0 ppm = Fair*
>5.0 ppm = Poor

* These values were taken directly from the cited source. It appears there may be an error between “Good” and “Fair”. Did they mean 1.0 to <3.1 ppm? 
	Nitrogen is needed by all plants and animals to build protein. Excess nitrogen causes excess growth of algae which leads to high BOD and low DO. 

	Phosphates
	Phosphorous is usually present in water as phosphates.  Farming (fertilizer), industry and sewage discharge (human waste and detergent). Is a nutrient that causes plant growth. Can lead to excess growth of algae.         
	<1.0 ppm 
	<1.0 ppm = Exc
1-1.4 ppm = Good*
4.1- 9.9 ppm = Fair*
>10 ppm = Poor

* These values were taken directly from the cited source. It appears there may be an error between “Good” and “Fair”. Did they mean 1.0 to < 4.1 ppm?
	Excess phosphorous causes excess growth of algae which leads to high BOD and low DO.


	Dissolved Oxygen

(DO)
	DO is an indication of how well the water can support life. Higher levels indicate better water quality. Comes from oxygen in the air and photosynthesis. Levels are higher in shallow water. Cold water holds more oxygen. Low DO occurs where there is decaying organic matter and in slow moving water. 
	Maximum DO= 9.0 ppm at 200 C. 
	9-10 ppm =Very Good
< 4ppm some fish and macroinvertebrates decline
	All living organisms need oxygen.  Some species need more oxygen than others. These species can only survive in clean water. Other species can survive in low oxygen conditions and are tolerant of polluted water.  When BOD is high, DO is low. Low DO and high BOD leads to fish kills. 

	Biological Oxygen Demand (BOD)
	Bacteria decompose dead animal and plant matter. High amounts of dead algae or other plant matter increase the number of bacteria in water.  Bacteria use oxygen to decompose the waste.  This reduces the amount of DO available to fish and other organisms. 
	1-2 ppm 
	1-2 ppm = Very Good
3-5 ppm = Moderately Clean

6-9 ppm = Somewhat polluted

> 10 ppm = Very polluted
	When algae blooms occur due to excess nutrients in the water, dead organic matter accumulates in the water.  Bacteria flourish due to this rich food source and consume dissolved oxygen as they decompose the dead algae.  This depletes the water of oxygen and leads to  fish kills.  

	Temperature
	Temperature will vary with time of day, water depth and season. Cold water holds more dissolved oxygen than warm water.  Warm water will have higher BOD.  
	Depends on time of year, depth etc. 
	Depends on time of year, depth etc.
	Affects DO concentration, BOD and survival of organisms. Metabolic rates of organisms increase in warm water.  Susceptibility to disease will increase in warmer water.  Fish kills are more likely in warm water due to low DO. 


	Turbidity
	 How clear or cloudy the water is; Caused by suspended solids such as soil, sewage, algae etc.  Suspended solids block sunlight and limit photosynthesis. Soil erosion from construction sites or farming is a common source.  Excess growth of algae due to high nutrient levels is also a source. Sewage discharge and stirring up of bottom sediments are other sources.  
	1-10 JTU or NTU = Normal
	Secchi Depth < 1 m = high concentration  of suspended solids. 
1-10 JTUs or NTUs = Normal
	Excess nitrogen causes excess growth of algae which leads to high BOD and low DO.
Suspended solids clog gills of fish and smother macroinvertebrates when they settle to the bottom of a stream.

	Source: http://www.k12science.org/currichome.html (CIESE Collaborative Projects (2004) - The Global Water Sampling Project: An Investigation of Water Quality); Stevens Institute of Technology, Center for Improved  Engineering  and Science  Education 


