
Sources Of Water Pollution 



Pollution from Agriculture 

Nonpoint or Polluted Agriculture runoff 

#1 polluter of surface waters in the U.S. 

Chemical Pesticides runoff into surface 
waters 
Animal wastes and plant material runoff 
into surface waters 



Pollution from Agriculture 
Fertilizers runoff 
causing nutrient 
enrichment of 
surface waters 

Soil erosion 
increases 
sedimentation in 
surface waters 



Municipal Waste Pollution  
Nonpoint pollution 
caused by city’s 
waste 
Municipal waste is 
basically anything 
that ends up on the 
ground: salts, motor 
oil, organic wastes, 
sulfuric acids etc. 



Municipal Waste Pollution  
Rains washes 
pollutants off 
concrete and into 
storm drains 

Flow untreated into 
the rivers and 
oceans  

 LB = “The Sewer 
by the Sea” 



Industrial Wastes In Water  
Food Processing Factories 
Produce huge amounts of 
organic wastes that must be 
treated before entering the 
environment 
Electronics Producers 

Often produce waste 
waters with high levels of 
heavy metals 



Groundwater Pollution  
Over 50% of the people in the U.S. 
rely on groundwater for drinking 

Land fills, agricultural 
lands and 
underground storage 
tanks can leak; 
pollutants leeched to 
ground water 



Groundwater Pollution  
MTBE, a gasoline additive has 
contaminated ground water supplies 
of Santa Monica 
Ground water 
contamination 
is difficult to 
detect and 
expensive to 
clean up 





Improving Water Quality  



Purification of Drinking Water 
The Chlorine Dilemma 
Chlorine is added to drinking water 
to kill pathogens 

Chlorine has recently 
been linked to several 
types of cancers 
(rectal and bladder) 



The Chlorine Dilemma 
Problem is there are few alternatives 
to chlorine 
EPA has proposed reducing the 
amount of chlorine used to treat 
drinking water 
Ozone gas is being developed as an 
alternative  



Waste Water 
Disposal of 

Sewage Sludge 
Municipal 
Primary 
Secondary 

(Tertiary) 
Private 
Septic tanks 



Waste Treatment Plant 



Primary Treatment 
Taking out solids 

Grating (removes debris) 

Moving Screen: takes 
out small pieces 

Grit Tank  
(sand & gravel 
settle) 



Grating & Conveyor Belts 



Grit Tank 



Primary Sedimentation 
Tank 

• Sludge settles 



Rotating Plow Distributes Sewage  



Primary Settling 



Sludge Enters 1st Pond 



Sludge Removed,Concentrated 



Sludge Dried, Treated, 
Used as Fertilizer 





Secondary Treatment 
      Biological Degradation 

      Aeration tank (or sewage lagoon) 
Fluid is mixed with a bacteria slurry 



Aeration Ponds 



2o Continual Aeration 



 Air is pumped in 
which promotes 
bacterial growth 

Bacteria and 
sludge is removed 
off the bottom 

Water is usually 
chlorinated to kill 
bacteria 



Decomposers 



Water can then be released to river 
or ocean 
Can be used as industrial coolant 
water, golf courses, parks, etc. 



Tertiary Treatment 
Removal of plant nutrients 
Accomplished by passage through a 
wetland or lagoon:  DUCKWEED 
sometimes chlorinated as a final 
measure 





Treatment of Human Waste 
Sewage treatment works well 
except: 

Water in storm drains 
get no treatment (LB) 

During storms, raw 
sewage is dumped 
Treated water still has 
environmental effects 



Septic Tanks 
A house-by-house alternative to 
sewer systems 
Water is pumped into a tank 

Oils rise to top, solids to bottom 

Middle water is pumped into a series 
of pipes where it can evaporate and 
be worked on by bacteria 



Septic Tanks 
• Works well if maintained, but can 

leak into ground water 



Clean Water Acts 
Safe Drinking Water Act - 1974 

Established Maximum Safe Levels for 
drinking water 

1986 ammendment: 
Requires municipal water sellers 
to tell consumers what 
contaminates are present in city 
drinking water and associated 
health risks 



National Emission 
Limitations 

EPA required to set up and monitor 
the MAXIMUM CONTAMINANT 
LEVELS OF POLLUTANTS that can 
be discharged into surface waters 
from point sources 



Clean Water Acts 
Federal Water Pollution Control Act 

Establish controls for each major 
pollutant 

Provide billions of 
dollars for sewage 
treatment plants 



Clean Water Acts 
Clean Water Act of 1972   (amended 
1977) 
Goal: to make all U.S. Surface waters 
safe for fishing and swimming by 
1983 
Restore and maintain the chemical, 
physical and biological integrity of 
US waters 



Clean Water Acts 
Water Quality Act -1987 

Established a national policy for 
nonpoint sources of pollution 

Discharges Trading 
Policy - 1995 





Great Lakes  

Created by retreating glaciers 

1/5 of world’s fresh SURFACE water 

33 million people live in watershed 

Major dumping site for toxins 



Pollution Indicators  
Eutrophication, hazardous bacterial 
levels, fish kills 

SERIOUS birth defects in almost 
50% of animals studied 

Exotic species (zebra mussels, 
lampreys) wrecking havoc 



Joint US-Canadian Management  
Since 1972, millions spent to clean 
up lakes  

DDT, bacterial & organic chemical 
pollution on decline; endocrine 
disruptors, heavy metals on the 
increase  
Many areas still not safe 
to eat fish 


