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Temperature 
 
Importance: too high a value will preclude cold water animals from living in the river, less oxygen can 

dissolve in water the higher its temperature, higher temperatures promote higher growth rates. 
Sources (of high temperatures): hot water discharges 
 (particularly power plants), lack of shade. 
Values:  
<13˚C: Suitable for cold-water species such as trout, mayflies, caddisflies, and stoneflies. 
13-20˚C: Suitable for some salmon, mayflies caddisflies, stoneflies, and beetles. 
20-25˚C: Suitable for most other fish, invertebrates, and warm water species. 
>25˚C: Lethal to trout, salmon, many aquatic insects, and most cold water species. 
 

 
 
Importance: indicates the number of free hydrogen ions 

in the water [pH = -log10 (H+)], too high 
(alkaline) or too low (acidic) a value will 
preclude many forms of life from living in the 
water.  

Sources: acid rain, mining (note: in the Chicago region 
the pH of rivers, lakes and ponds is buffered by 
limestone bedrock and is quite often above 7.5). 

Values:  
0-4.0: Aquatic life is severely stressed. 
4.0-4.5: Few fish and invertebrates can survive. 
4.5-6.5: Acid-tolerant invertebrates and fish can survive. 
5.0-9.0: Suitable for human consumption. 
6.5-8.5: Suitable for most aquatic animals. 
6.5-13.0: Suitable for most aquatic plants. 
 

Fecal Coliform (E. coli) 
 
Importance: is a bacteria that though not pathogenic 

itself, is an indicator for the presence of human 
feces and thus the potential for the presence of 
pathogens. 

Sources: leaky septic systems, combined sewer 
overflows 

Values: To be safe for swimming there should be no more than 200 colonies/100 ml. 
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Importance: breathed by aquatic animals. 
Sources: by-product of photosynthesis, mixed in from air when water is turbulent (in riffles). 
Values:  
0-3.0 ppm: Few organisms can survive. 
3.0-4.0 ppm: Only a few fish and invertebrates can survive. 
4.0-7.0 ppm: Most non-trout, warm-water fish species can survive. 
5.0 ppm: EPA’s suggested lower limit to maintain healthy aquatic biota. 
>7.0 ppm: Necessary for trout, salmon and many invertebrates. 
 

Biological Oxygen Demand (BOD) 
 
Importance: Breathed by aquatic animals, it’s what’s remains after 5 days of bacterial decomposition 

[DO(day 1) – DO(day 5)]. 
Sources: By-product of photosynthesis, mixed in from air when water is turbulent (in riffles), 

after bacteria use up what they need. 
Values: 
<5.0 ppm: Indicates good water quality. 
>5.0 ppm: Indicates poor water quality. 
 
The procedure for BOD is the same as DO.  On day 1, perform a DO test.  Your BOD sample is gathered 
at the same time and needs to be stored for five days in total darkness (wrapped in aluminum foil) and 
kept at room temperature.  Then the DO test is done again.  BOD = [DO(day 1) – DO(day 5)]. 
 

Turbidity (Total Suspended Solids or TSS) 
 
Importance: impedes breathing of animals with gills, impedes filter feeding, and impedes sunlight that 

leads to a reduction in photosynthesis. 
Sources: erosion, organic material 
Values: To sustain aquatic life, turbidity 10 day average should not exceed 25NTU/JTU and no reading 

should exceed 50NTU/JTU. 
 

Total Dissolved Solids (TDS) 
 
Importance: impedes life processes of animals with gills, impedes filter feeding, impedes sunlight that 

leads to a reduction in photosynthesis, can destroy cellular structure and metabolism. 
Sources: chemical pollution, natural biochemicals. 
Values: To sustain aquatic life, total dissolved solids shouldn’t exceed 500 ppm.  Most people think that 

drinking water tastes best at 200 ppm. 
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Importance: promotes growth, excessive levels can lead to eutrophication and fish kills and reduction in 

biodiversity. 
Sources: fertilizers, detergents. 
Values: 
0.005-0.05 ppm: Typical of undisturbed forest streams. 
<0.5 ppm: Suitable for human consumption. 
0.05-0.1 ppm: May increase aquatic plant growth. 
>0.1 ppm: Likely to cause algal blooms. 
1.0 ppm: Approximate ideal upper limit for wastewater treatment plant effluent. 
 

 

 
 
Importance: promotes growth, excessive levels can lead to eutrophication and fish kills and reduction in 

biodiversity. 
Sources: fertilizers. 
Values:  
0.1 ppm: Typical of undisturbed forest streams. 
0.1-1.0 ppm: May increase aquatic plant growth. 
>1.0 ppm: Likely to cause algal blooms. 
<10.0 ppm: Suitable for human consumption 
<90.0 ppm: No direct effect on fish 
 

 


