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Introduction to wastewater 



Types of 
pollutants 

Suspended 
solids  

Dossolved 
solids 

Colloidal 
solids  



Conventional 
pollutant 

measurement  

Oxygen  

•BOD 
•COD 
•DO 

SOLID CONTENT 

NUTRIENTS ACIDITY  

BACTERIA(FECAL 
COLIFORM) 

TEMPERATURE 



TOTAL 
SOLID(TS)  

TOTAL 
SUSPENDED 
SOLID(TSS) 

VOLATILE 
SUSPENDED 
SOLID (VSS) 

FIXED 
SUSPENDED 
SOLIDS(FSS) 

TOTAL 
DISSOLVED 
SOLID(TDS) 

VOLATILE 
DISSOLVED 
SOLID(VSS) 

FIXED 
DISSOLVED 
SOLID (FDS) 

TS=TSS+TDS 

TSS=VSS+FSS 

TDS=VDS+FDS 

TS=TVS+TFS 



MEASUREMENT OF TOTAL ORGANIC 
CONTENT  

DISSOLVED OXYGEN 

BOD=OXYGEN IS REMOVED 
FROM WATER WHEN 
ORGANIC MATTER IS 
CONSUMED BY BACTERIA 

LOW OXYGEN CONTENT MAY 
KILL FISH AND OTHER 
ORGANISM 

COD=THE QUANTITY OF 
OXYGEN USED IN 
BIOLOGICAL AND NON 
BIOLOGICALOXIDATION OF 
MATERIALS IN WASTE 
WATER 

IT MEASURE OVERALL 
LEVELOF ORGANIC 
CONTAMINATION IN 
WASTEWATER 

TOTAL ORGANIC 
CARBON=MEASURE WW 
POLLUTION 
CHARACTERISTICS= IT 
INCLUDE BOTH 
CARBONACEOUS AND 
NITROGENOUS OXYGEN 
DEMAND 
THEORITICAL OXYGEN 
DEMAND  
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NUTRITIONAL  

100 PART 
CARBON SOURCE 

5 PART NITROGEN 
SOURCE 

1 PART 
PHOSPHORUS  

TRACE MINERALS  

ENVIRONMENTAL  

OXYGEN  

TEMPERATURE  

PH 

WATER  

NON TOXIC 
SUBSTANCES 





Preliminary treatment (removes 

materials that can cause 

operational 

problems, equalization basins are 

optional) 

• Primary treatment (remove 

~60% of 

solids and ~35% of BOD) 

• Secondary treatment (remove 

~85% of 

BOD and solids) 

• Advanced treatment (varies: 95+ 

% of 

BOD and solids, N, P) 

• Final Treatment (disinfection) 

• Solids Processing (sludge 

management)  

 



Pretreatment of industrial waste water 

 

Industrial wastewaters must be pretreated prior to 

being discharged to municipal sewer system 

• Pretreatment requirements set by regulatory 

agencies 

 

• Why: remove materials that will not be treated 

by municipal system, remove materials that 

inhibit the biological processes in secondary 

treatment 

• For example: silver ions are toxic to bacteria 

which might affect biological process. Thus silver 

ions are removed at pre-treatment before 

biological process so that bacterial performance 

do not get affected. 

 

 



Preliminary treatment 

 

Upon arrival via the sewer system, the 

wastewater is sent through a bar screen, which 

removes large solid objects such as sticks and 

rags. Leaving the bar screen, the wastewater 

flow is slowed down entering the grit tank, to 

allow sand, gravel and other heavy material 

that was small enough not to be caught by the 

bar screen to settle to the bottom. All the 

collected debris from the grit tank and bar 

screen is mdisposed of at a sanitary landfill.  
 







Primary treatment 
 

Primary treatment is the second step in wastewater 

treatment. It allows for the physical separation of 

solids and greases from the wastewater. The screened 

wastewater flows into a primary settling tank where it 

is held for several hours allowing solid particles to 

settle to the bottom of the tank and oils and greases 

to float to the top.  

  

 



Secondary treatment 

 

-biological treatment process that removes dissolved organic material 

from wastewater. The partially treated wastewater from the settling tank 

flows by gravity into an aeration tank. 

-mixing of water to solids containing that use oxygen to consume the 

remaining organic matter in the wastewater as their food supply (use of air 

bubble for mixing and oxygen supply) 

-liquid mixture (i.e., solids with micro-organisms and water) is sent to the 

final clarifier. 

-In clarifier, solids settle out to the bottom where some of the material is 

sent to the solids handling process and some is recycled back to replenish 

the population of micro-organisms in the aeration tank to tr eat incoming 

wastewater  

 

 

 





Secondary biological 
treatment  

Biological Aerobic 
Treatment (in presence 

of oxygen)-sludge 
produced is very HIGH 

activated sludge process trickling filter 

 aerated lagoons oxidation ponds 

 Biological Anaerobic 
Treatment (in absence 

of oxygen)-sludge 
produced is very 

SMALL,slow process 

sludge degradation and 
stabilization 

it is able to stabilize the 
water with little biomass 

production 

Biogas is produced as 
the bacteria feed off the 
biodegradable material 

in the anaerobic process. 

the process converts 
about 40% to 60% of the 

organic solids to 
methane (CH4) and 

carbon dioxide (CO2) 



Activated sludge process 
The activated sludge process (ASP) is an aerobic biological wastewater treatment process 
that uses microorganisms, including bacteria, fungi, and protozoa, to speed up 
decomposition of organic matter requiring oxygen for treatment. In this process, 
microorganisms are thoroughly mixed with organics under conditions that stimulate their 
growth and waste materials are removed. Activated sludge plants use a variety of 
mechanisms and processes to use dissolved oxygen to promote the growth of biological 
floc that substantially removes organic material. A portion of the settled sludge is returned 
to the aeration tank (and hence is called return sludge) to maintain an optimum 
concentration of acclimated microorganisms in the aeration tank to break down the 
organics. It also traps particulate material and can, under ideal conditions, convert 
ammonia to nitrite and nitrate and ultimately to nitrogen gas. 



Activated 
sludge 
plant 

involves:  

1. wastewater 
aeration in the 
presence of a 

microbial 
suspension,  

2. solid-liquid 
separation 
following 
aeration,  

3. discharge of 
clarified 
effluent,  

4. wasting of 
excess 

biomass,  

5. return of 
remaining 

biomass to the 
aeration tank. 



The process involves air or oxygen being introduced into a mixture of primary 
treated or screened sewage or industrial wastewater combined with organisms to 

develop a biological floc which reduces the organic content of the sewage.  

The combination of wastewater and biological mass is commonly known as mixed 
liquor.  

In all activated sludge plants, once the wastewater has received sufficient 
treatment, excess mixed liquor is discharged into settling tanks and the treated 

supernatant is run off to undergo further treatment before discharge. 

Part of the settled material, the sludge, is returned to the head of the aeration 
system to re-seed the new wastewater entering the tank. 

This fraction of the floc is called return activated sludge (R.A.S.).  

Excess sludge is called surplus activated sludge(S.A.S.) or waste activated 
sludge(W.A.S).  

S.A.S is removed from the treatment process to keep the ratio of biomass to food 
supplied in the wastewater in balance.  

S.A.S is stored in sludge tanks and is further treated by digestion, either under 
anaerobic or aerobic conditions prior to disposal.  



Advantages  

Diverse; can be used for one 
household up a huge plant  

Removes organics  

Oxidation and Nitrification 
achieved  

Biological nitrification without 
adding chemicals  

Biological Phosphorus removal  

Solids/ Liquids separation ü 
Stabilization of sludge 

 Capable of removing ~ 97% 
of suspended solids   

The most widely used wastewater 
treatment process 



Oxidation ditch 
Oxidation ditch is an extended aeration ASP. It is a large holding tank in a 

continuous ditch with oval shape similar to that of a race-track. The ditch is built on 

the surface of the ground and is lined with an impermeable lining. With a detention 

time of more than 24 hours, the wastewater has plenty of exposure to the open air 

for the diffusion of oxygen. The liquid depth in the ditches is very shallow, 0.9 to 1.5 

in, which helps to prevent anaerobic conditions from occurring at the bottom of the 

ditch. 

Aerated lagoon 

An aerated lagoon is a suspended-growth process treatment unit. The aerated 

lagoon system consists of a large earthen pond or basin that is equipped with 

mechanical aerators to maintain an aerobic environment and to prevent settling of 

the suspend biomass. Initially, the population of microorganisms in an aerated 

lagoon is much lower than that in an ASP because there is no sludge recycle. 

Therefore, a significantly longer residence time is required to achieve the same 

effluent quality. 

Waste stabilization ponds 

Waste Stabilization Ponds (WSPs), often referred to as oxidation ponds or lagoons, 

are holding basins where decomposition of organic matter is taking place naturally. 

A WSP is a relatively shallow body of wastewater contained in an earthen man-made 

basin into which wastewater flows and from which, after certain retention time a 

well-treated effluent flows out. The activity in the WSPs is a complex symbiosis of 

bacteria and algae, which stabilizes the waste and reduces pathogens. The algae 

produce oxygen during photosynthesis by utilizing carbondioxide and solar energy 

derived from sun light. The bacteria utilize oxygen for the biological process to 

convert the organic content of the wastewater to more stable and less offensive 

forms and release carbondioxide. 



Final treatment 

 

Treated water is disinfected and then it is send out for 

wastewater reuse activities or for discharging in 

river/streams. mostly chlorination and/or ultra violet 

irradiation is used for disinfection purposes.  

 


