
1 

Lecture 4: Biological Wastewater Treatment 

Prepared by 

Husam Al-Najar 

The Islamic University of Gaza- Environmental  Engineering Department 

Environmental Microbiology (EENV-2321)   



2 

Water Use Cycle 

Water Source 
Water Treatment 

Plant 

 Water 

 Distribution  

System 

Water 

Use 
Wastewater 

Collection 

Wastewater 

Treatment  

Plant 

Discharge 

to Receiving  

Water 



3 

Wastewater: is simply that part of the water supply to the community or 

to the industry which has been used for different purposes and has been 

mixed with solids either suspended or dissolved. 

Wastewater is 99.9% water and 0.1% solids. The main task in treating 

the wastewater is simply to remove most or all of this 0.1% of solids. 

People excrete 100- 150 grams wet weight of feces 

And 1- 1.3 liters of urine per person per day. 
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The amount of organic matter in domestic wastewater determines the 

degree of biological treatment required. 

Three tests are used to assess the amount of organic matter: 

• Biochemical Oxygen Demand (BOD) 

• Chemical oxygen demand (COD) 

• Total Organic Carbon (TOC) 
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Measurements of organic matter 
 

Many parameters have been used to measure the concentration of organic  

matter in wastewater. The following are the most common used methods: 

 

1. Biochemical oxygen demand (BOD) 

 

BOD5 is the oxygen equivalent of organic matter. It is determined by measuring 

the dissolved oxygen used by microorganisms during the biochemical oxidation 

of organic matter in 5 days at 20oC 

 xDFDODOBOD fit 

BODt = BOD at t days (mg/l) 

DOi = initial dissolved oxygen (mg/l) 

DOf = final dissolved oxygen (mg/l) 

Vs= sample volume (ml) 

Vb = bottle volume (ml) 

DF = dilution factor 
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10 mL of a wastewater sample are placed in a 300-mL BOD 
bottle.  The initial DO of the sample is 8.5 mg/L.  The DO is 3 
mg/L after 5 days.  What is the 5-day BOD?  

Example 1 

Solution  

 

Oxygen consumed in 5 days= Initial DO – final DO = 8.5 - 3= 5.5 mg/l 

 

Dilution Factor  (DF) = 300/10= 30 

 

BOD5
20 = (DOi – DOf) x DF = 5.5 X 30 = 165 mg/l  
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2. Chemical oxygen demand (COD) 
 

It is the amount of oxygen necessary to oxidize all the organic carbon 

completely to CO2 and H2O.  

 

Is measured by oxidation with potassium dichromate (K2Cr2O7) in the presence 

of sulfuric acid and silver and expressed in milligram per liter.  

 3. Total organic carbon (TOC) 

 

This method measures the organic carbon existing in the wastewater 

by injecting a sample of the WW in special device in which the carbon 

is oxidized to carbon dioxide then carbon dioxide is measured and 

used to quantify the amount of organic matter in the WW. This method 

is only used for small concentration of organic matter. 



8 

Organism Concentration (per ml) 

Total coliform 105 - 106 

Fecal coliform 104 - 105 

Fecal streptococci 103 - 104 

Enterococci 102 - 103 

Shigella present 

Salmonella 100 - 102 

Clostridium perfringens 101 - 103 

Giardia cysts 10-1 - 102 

Cryptosporidium cysts 10-1 - 101 

Helminth ova 10-2 - 101 

Enteric virus 101 - 102 

Types and numbers of microorganisms typically found in untreated 

domestic wastewater 
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PSEUDOMONAS SP  NITROBACTER SP  CARCHESIUM SP  

OPERCULARIA SP  VORTICELLA CONVALLARIA  ENTAMOEBA HISTOLYTICA  

ESCHERICHIA COLI  LECANE SP. (ROTIFER) POLIOVIRUS  
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Fishing opposite to Al-Shati camp 
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Raw wastewater from Al-Shati Camp (discharge to the sea) 
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Sheikh Ejleen partially treated effluent 


