
Water 
Pollution 



What Is Water Pollution? 
• Any physical, biological or 

chemical change in water quality 
that adversely affects living 
organisms or makes the                                       
water                                          
unsuitable                                             
for desired                                           
uses 



Point Sources 
• Discharged into the environment 

through pipes, sewers or ditches 
from specific factories 



Non-point Sources 
Land pollutants entering a body of 
water from large areas rather than a 
single point 

Agricultural runoff 

Mining wastes 

All types of 
Urban runoff 



Types Of Water Pollution  

• Sediment Pollution 
Eight Categories 

• Sewage 
• Disease Causing Agents 
• Inorganic Plant & Algal Nutrients 
• Organic Compounds 
• Inorganic Chemicals 
• Radioactive Substances 
• Thermal Pollution 



Sediment Pollution  
Largest pollutant by mass in most parts 
of world 
Erosion increases sedimentation 

25 billion                                      
metric tons                                        
of topsoil 
have                               
been lost 



Ecological Problems  
Reduces light penetration in aquatic 
systems 

Transports 
toxic 
substances 
into water 



Ecological Problems  
•  Fills waterways, reservoirs, 

wetlands  



Effects of Sedimentation 



Effects of Sedimentation 



Sewage  Nutrient Enrichment 

–  Even treated 
sewage contains 
excess Nitrates & 
Phosphates 
–  Excess nutrients  
fertilize the water  
causing increased 
Biological Oxygen 
Demand (BOD) 



Sewage  
•  Sewer lines can break or leak 

 releasing pathogens into  
 groundwater  

Pathogens 



Inorganic Plant And Algal 
Nutrients  

• Excess nitrates, phosphates cause 
eutrophication 



Minimata, Japan 
Poor fishing and farming village 

Relatively closed ecosystem 

1932 Chisso Corp. began 
manufacturing acetaldehyde 

Mercury 
byproduct was 
discharged 
into the bay. 



• After World War II, production 
boomed. Fish, then cats showed                                                        

          weird 
       behaviors. 



•  1956: in humans as successive 
loss of motor control resulted in 
partly paralyzed and                            
contorted bodies.  



Minimata Disaster 
Trembling 
Signatures, before & after 



1963: “disease” traced to mercury 
from Chisso 
Forced to pay 
victims $3.2 million; 
had to dredge bay 
Main dumping area 
reclaimed as a 
memorial 
1997: bay declared 
safe for fishing 



 Radioactive Substances 
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 
insert it again.

Radon 
Naturally occurring radioactive gas 
that can enter homes through 
earth’s crust or enter the 
groundwater 
Radioactive materials 
can and have entered 
the groundwater 



 Thermal Pollution 
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 
insert it again.

From industrial coolant outflows  
Raising or lowering temperature 
from normal levels 
Water temps are usually stable: 
Organisms poorly adapted to rapid 
change 

O2 solubility       as temp 



Monitoring 
for Sewage  



Detecting Sewage in 
Drinking Water 

• E. coli is used as an indicator 
species to detect contaminated 
water supplies because                                                       
it grows only in                                  
human and                                        
animal feces 



Testing for Unsafe Water 
Water that is unsafe to drink usually 
has many types of bacteria in it. 

Instead of  
testing for all  
types, usually 
the common 
coliform 
bacteria is 
measured. 



Testing for Unsafe Water 
• One colony of bacteria per 100ml is 

considered unsafe to drink 



Eutrophication: An 
Enrichment Problem  



Eutrophication 
Water ecosystems (lakes) are 
usually limited by the amount of 
nutrients in them. 

Through succession, lakes gradually 
increase in nutrients and productivity 

Natural eutrophication leads to 
marshes and wetlands over long 
periods of time 





Eutrophication 

Humans artificially increase the 
amount of nutrients in lakes through 
fertilizers, run-off 

The increase in nutrients leads to a 
series of steps culminating in 
eutrophication 



Oxygen-demanding Wastes 
The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then 
insert it again.Healthy water = DO2> 8ppm 

Oxygen-poor water (<2ppm) only 
supports detritivores 

O2 added diffusion at surface and 
photosynthesis 

Oxygen is removed by respiration 



Water Quality: DO2 



Measuring Oxygen Content 
BOD: Biological Oxygen Demand 

• This measures the 
demand for oxygen 
that the detritivores 
place on the system 
• How much O2 is 
used by organisms 
over a 5 day period 



Oxygen-demanding Wastes 
Addition of sewage and wastes 
stimulates O2 consumption by 
detritivores 

Algal Blooms = 
eutrophication, 
fish kills 





 “Oxygen Sag” 
Pattern of DO2 in a stream with 

 pollutants 

Pattern of organisms is determined 
by DO2 content 



 “Oxygen Sag” 
Length of oxygen sag depend on: 

–  How fast the stream is flowing 

–  How 
turbid it is 



Steps of Eutrophication 
Nutrients are added to water 

Increase in nutrients cause an algae 
bloom 
As bloom progresses, algae begins to die 

Organic material 
accumulates on 
bottom of lake 



Steps of Eutrophication 
This material supports a boom in the 
decomposer populations 

The decomposers 
rapidly rob the 
lake of its oxygen, 
suffocating most 
other organisms 
in the process 











Controlling Eutrophication 



Controlling Eutrophication 
• Nitrates and Phosphates can be 

removed before sewage is dumped 
into rivers or lakes by constructing 
wetlands                                   
specifically                                             
for that                                         
purpose:                                 
biofiltration 



Controlling Eutrophication 
Urban detergents and fertilizers 
should be used sparingly and be 
phosphate-free when possible 

Eutrophic waters will 
return to normal 
(oligotrophic) if input of 
excess nutrients is 
stopped 


