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Distribution of Earth’s water 



Consequence of pollution 



POINT SOURCES 
 
 pollution of our water resource can occur 
directly from sewer outfalls or industrial 
charges 
 
 occur when harmful substances are emitted 
directly into a body of water. 
 
Ex:  Oil spill best illustrates a point source water 
pollution.   
 

2 types of water pollutants 



Freshwater pollution sources 



NONPOINT SOURCES 
 
 indirectly from air pollution or agricultural or 
urban runoff.  

 
delivers pollutants indirectly through 
environmental changes.   
 
Ex:  
when fertilizer from a field is carried into a 
stream by rain, in the form of run-off  which in 
turn effects aquatic life  



What is wastewater? 
 Wastewater is used water 



Domestic Wastewater 
 Domestic wastewater (from homes) includes toilet 

waste and water used for laundry, bathing, and 
dishwashing.  

 In Istanbul, each person produces about 170 L 
wastewater/day 



Where does wastewater go? 
How does it get there? 
 All sources of wastewater in a sewage service area are 

connected to sewers, which join together to form a 
network called a collection system. 

 The collection system leads to a wastewater treatment 
plant 

 

 



Why do we need to treat 
wastewater? 
 Wastewater treatment is important to remove 

constituents or contaminants that could harm people 
or the environment. 

 Common constituents in domestic wastewater are: 

 Organics 

 Solids 

 Nutrients 

 Pathogens 

 







Chemical Characteristics 
 Organics:  Predominant biodegradable fraction, BOD 

  -Protein                -Fats, Oils, and Greases 

  -Carbohydrates    -Surfactants (detergents) 

  -Urea 

 Priority pollutants  

 Industrial solvents, pesticides, etc. 

 Pre-treatment standards control concentrations to trace 
levels 



 90% are proteins and carbohydrates 

 sources of biodegradable contaminants are 
excreta and urine from humans, food wastes 
from sinks, soil and dirt from bathing, 
washing and laundering 

 various parameters are used as a measure of 
the organic strength of wastewater.  

BOD 

COD 

TOC 

 

Organic Matter 



1. TOC (total organic carbon) – determined by measuring 

the amount of CO2 produced when the organic carbon 

in the sample is oxidized by a strong oxidizing agent 

and comparing with the amount in a standard of known 

TOC 

2. COD (chemical oxygen demand) – the measured 

amount of oxygen needed to chemically oxidize the 

organics present 

Measurement of organic strength of 
wastewater      



3. BOD (biochemical oxygen demand) – 
measures how fast organisms use oxygen in 
water, and indicates amount of organic 
material in raw wastewater and effluent.  

 

 



Chemical Characteristics cont. 
 Inorganic Matter 

 
 Nitrogen: from protein and urea. 

    NH2, NH3, NH4
+ forms ammonia and organics. 

    An essential nutrient for growth of bacteria. 

     
 Oxygen Demand:  

    NH4
+ + 2O2 = NO3

- + 2 H+ + H2O
 



Chemical Characteristics cont. 
 Phosphorous:  phosphate (PO4

-3) 

 Inorganic-detergents 

 organic-food and metabolic wastes 

 

 Trace nutrients:  S, Fe, Mn, Mg, Ca, K, Zn, Mo, etc. . . . 
. . plentiful 

 



Chlorides and sulfates – normally present in water 
and in wastes from humans 
 
Nitrogen and phosphorus – forms in wastes from 
humans, with additional phosphorus detergents 
  
Carbonates and bicarbonates – normally present in 
water and wastes as calcium and magnesium salts  
  
Toxic substances – arsenic, cyanide, and heavy 
metals found in industrial wastes 

Chemical Characteristics cont. 



 “Most” microorganisms known to microbiologists can 
be found in domestic wastewater. 

 



 

 WATERBORNE BACTERIAL DISEASES: 

 Cholera 

 Typhoid 

 Tuberculosis 

 

VIRAL DISEASES: 

 Infectious hepatitis 

 Protozoan-caused dysentery 



 The total solids (organic plus inorganic) 
in wastewater. 

Solids 



“SEWAGE” 
Domestic wastewater is the ideal 

mixture of biodegradable nutrients for 
microorganisms: 

 
 BOD (organics) 

 Nitrogen (N) 

 Phosphorus (P) 

 Miscellaneous Micronutrients (S, Fe, Ca, . . . ) 

 Bacteria 





What happens to treated 
wastewater? 
 Treated wastewater (effluent) may be discharged to a 

nearby water body such as a stream or lake. 

 It may also be reused, for example, for irrigation or 
industrial processes 

 








