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Composition  of  Wastewater

Municipal Wastewater

99.93% water 0.07% Total solids 

(SS  + Dissolved)

Aimed to  convert into 
settleablesludge  to produce 
energy  (anaerobic digestion)

Compost-like  end 

product  as fertilizers 

for land application

Threat to potential 
contamination  of surface 
water due to Nitrogen & 

Phosphorous

ü Municipal wastewater typically contains : 220 mg/L of both SS & BOD

ü Microbiological composition of Wastewater includes : 105 - 108 CFU Coliform , 103ï104

CFU  Fecal Streptococci , etc.

ü Water > 1000 mg/L TDS is unsafe for irrigation.

50% Organic 50% inert
Treatment  and reuse 

only deals with 

Organic composition :  50% Protein; 40 % 

Carbohydratesand 10% Fats and Oils, and trace 

amounts of priority and Surfactants ( 

detergents, Soap, Shampoo, etc.)



Composition of Wastewater contd..

Industrial Wastewater(Point SourcePollution)

Sector Pollutant

üIron and Steel BOD, COD, Oil, Metals, Acids, Phenols and Cyanide 

üTextiles  and  LeatherBOD, Solids, Sulfates and  Chromium

üPulp and Paper BOD, COD, Solids,Chlorinated organic compounds

üPetrochemicals and 

Refineries

BOD, COD, Mineral oils, Phenols, and Chromium

üChemicals COD, Organic Chemicals, Heavy metals, SS and

Cyanide

ü Non-ferrous metals Fluorine and SS

ü Microelectronics COD and Organic Chemicals

ü Mining SS, Metals, Acids and Salts



Composition of Wastewater contd..

Agricultural Wastewater (Nonpoint and point Source Pollution )

Source Pollutant

ü Sediment Runoff SS and  Turbidity 

ü Nutrient Runoff Nitrogen, Phosphorous,  and Sludge

ü Pesticides Active ingredients and other ingredients

ü Animal Wastes Strong Organic contents,  Nitrate and 

Phosphorous, Solid concentration, Antibiotics, 

Hormones, Parasites, Pathogenic Bacteria, etc

ü Piggery Wastes Same as animal wastes,and elevated Copper.

ü Milking Parlor wastes Organic pollutants,  Disinfection chemicals,  etc.

ü Slaughtering Wastes Same as Milking Parlor

ü Vegetable Washing  

Water

Soil and Vegetable Pieces,  and Pesticides



Potential Treatment Techniques

ü Municipal Wastewaters 

ÁNatural Treatment Techniques  (NTTs): Stabilization or  oxidation

ponds, Natural and Constructed Wetlands,  Phytoand Bio-remediation. 

(Land Footprint is more).

ÁMechanized Treatment Techniques  : Aerated Lagoon, Trickling 

Filters, Conventional Treatment Techniques, etc.

(Costly and recurring energy foot print and O & M cost).

ÁCombination of  NTT & Mechanized system : CW followed by 

oxidation or stabilization  pond , Or, Aerated Lagoon followed by

oxidation pond.  ( Marginal land and Energy foot prints).

ÁAdvanced  Technique  : Blasted  Sand Flocculation (BSF) together 

with mechanized system.  ( Efficient  & 

Reduced land foot prints)



Constructed Wetland 
Reed material as filtering 
media Waste Stabilization pond

Mechanized system : Aerated Lagoon
Combination of AL & OP
(Ghosh& Bose, 1994)

Ballasted Sand Flocculation 



Potential Treatment Techniques contd..

Industrial Wastewater 

Techniques :
Mechanized  techniques 
vary from types of
Industrial effluents.

Primary ςSecondary-
Tertiary  Treatment of 
Wastewater



Potential Uses of Reclaimed Wastewaters

ÅUrban uses

Å Industrial uses 
Å Agricultural purposes
ÅHabitat restoration/enhancement and recreational uses
Å Groundwater recharge 

Uses of Treated Wastewater 

Municipal Industrial

IndustriesGroundwater RechargeUrban useRecreation Agriculture

Concerns

Public Health Public acceptance



Potential Urban Uses

üIrrigation - public parks, schools, road and building

construction, landscapedareas,golf courses,etc.

üCommercial - vehicle washing facilities, laundry

facilities, mixing pesticidesand herbicides

üConstruction - dust control, concreteproduction

üToilet and urinal flushing

üFire protection

Lawn watering Building  Construction Car washing



üHigh concentrationsof nutrients

üMay eliminate needfor fertilizer

ü Long-term soil enrichment

üDecreasesdemand on potable water

supply

üAdditional treatment in soil

Agricultural uses

ü Health risk from associatedpathogens

ü Health risk from other contaminants

( e.g. metals,chemicals,pharmaceuticals)

ü Decreasein soil quality from accumulation

of metalsand acidification.

ü Contamination of groundwater

Benefits Limitations

Potential Agricultural Uses



ÅEstablishsaltwaterintrusionbarriers

ÅProvidefurthertreatmentfor future

reuse

ÅProvidestorageof reclaimedwater

for subsequentretrievalandreuse

ÅControlor preventgroundsubsidence

ÅNo evaporation,tasteandodor

ÅExtensive land areas needed for
spreadingbasins

ÅCosts of treatment, water quality
monitoring, and injection/infiltration
facilitiesmaybeexpensive.

ÅRechargemayincreasedangerto
aquifercontaminationdueto
inadequatepretreatment.

Å Inadequateinstitutional arrangement
or groundwaterlaws

Groundwater Recharge

Advantages Limitations

Potential Uses for GW Recharge



Indiaôs Status on Wastewater

NWP (2012) :  incentivizes for recycle and re-use of water.

Survey (2010) :  Class-I (Population > 0.1 million) : 498 i/c 35 metropolitan

Class-II (0.1 > Population > 0.05 million): 410

463 Class -I 

+ 35 Metropolis
410 Class-II
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