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Composition of Wastewater E3
Municipal Wastewater
@_93% wateD (.07% Total solids
(SS + Dissolved)

Treatment and reuse
only deals with

50% Organic 50% inert

Organic composition 50% Protein; 40 %

Carbohydratesand10% Fats and Qils, and trace

amounts of priority and Surfactarits
detergents, Soap, Shampoo, etc.)

e omert I Cdmpostlike end conT:rrr]eiﬁteltt?oEOf)e]‘n;ILlili‘ace
settleablesludge to produce product” as fertilizers | . -

L ) water due to Nitrogen &
energy (anaerobic digestion) for land application 30 P‘hosphoroug s

U  Municipal wastewater typically contain20 mg/L of both SS & BOD

U Microbiological composition of Wastewater include<®® - 108 CFU Coliform, 11 10
CFU Fecal Streptococci , etc.

U Water >1000 mg/L TDS is unsafe for irrigation.
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Composition of Wastewater.on.

Industrial Wastewater (Point SourcePollution)

Sector
Iron and Steel

Textiles and Leathe BOD, Solids Sulfatesand C

Pulp and Paper

Petrochemicals and BOD, COD, Mi

Refineries
Chemicals

Non-ferrous
Microele
Mini

Pollutant

BOD, COD, Oil, Metals, Acids, P ide

BOD, COD, Solids,C ic compounds

ols, and Chromium

micals, Heavy metals$S and

D and Organic Chemicals
SS,Metals, Acids and Salts



Source

Sediment Runoff SS and Turbidity
Nutrient Runoff Nitrogen, Phosphg

u
u
U Pesticides Active ingreds Ingredients
u

1 Animal Wastes s, Nitrate and

cC: C:



Potential Treatment Techniquess

U Municipal Wastewaters

A Natural Treatment Techniques (NTTs) Stabilization or oxidation
ponds, Natural and Constructed WetlandRhytoand Bio-remediation.
(Land Footprint is more).

A Mechanized Treatment Techniques: Aerated Lagoon, Trickling

Filters, Conventional Treatment Technigques, etc.
(Costly and recurring energy foot print and O & M cost).

A Combination of NTT & Mechanized system: CW followed by
oxidation or stabilization pond , Or, Aerated Lagoon followed by
oxidation pond. ( Marginal land and Energy foot prints).

AAdvanced Technique: Blasted Sand Flocculation (BSF) togethet
with mechanized systen{.Efficient &
Reduced land foot prints)



Contaminant Removal Mechanisms: EESES i B> ) &5 59 bl v ¥
Multiple Processes At Work s <, < hed AR E X X

Influent

Influent

Facultative Oxidation (Waste Stabilization)
Pond

O, through plants to
root zone

Planting Methane, ammonia

Substrate

or o Treated
BIOLOGICAL *& Water; &

Reed
media

Constructed Wetland

Treated
effluent

BOD < 75.0 (mg/L)

DO = 1.50 (mg/L)

Combination of AL & OP
(Ghosh& Bose, 1994)
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Industrial Wastewater

Technigues :
Mechanized techniques

vary from types of
Industrial effluents.

Tertiary Treatment

‘ T i . T
Qoon s Wetlands

— - - -
Filtration UVIOzone GAC

PAC

> coagulants
ctivated siudge |

———

Sludge Disposal Nutrients

Discharge to
application

ho-P removal

Bwo-P

= ]
— ——
: Nitrification - - —_—
denitmfication P Drecipitation




ﬁﬁﬁﬁﬁﬁ

A Urban uses Concerns

A Industrial uses |

A Agricultural purposes | |

A Habitat restoration/enhancer_rec_e:

A Groundwater recharge

Uses of Treated Wastewateg
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Recreation| | Urban use Industries




Potential Urban Uses

U Irrigation - public parks, schools, road and building
construction, landscapedareas,golf coursesetc.

U0 Commercial - vehicle washing facilities, laundry
facilities, mixing pesticidesand herbicides

U Construction - dust control, concreteproduction

U Toilet and urinal flushing

U Fire protection

et

e

| Lawn watering Building Construction Car washing



Potential Agricultural Uses

Agricultural uses
Benefits Limitations

: : : U Health risk from associatedathogens
High concentrationsof nutrients cpathog

May eliminate needfor fertilizer
Long-term soil enrichment
Decreasesdemand on potable water
supply

U Additional treatment in soil

U Health risk from other contaminants
( e.g. metals,chemicalspharmaceuticals)

U Decreasdan soil quality from accumulation
of metals and acidification.

(i e e

U Contamination of groundwater




Potential Uses for GW Recharge

Advantages Limitations
l , , , A Extensive land areas needed for
A Establishsaltwateiintrusionbarriers spreadindasins
A Providefurthertreatmenfor future ||A Costs of treatment, water quality

reuse
A Providestorageof reclaimedwater
for subsequenttrievalandreuse

A Controlor preventgroundsubsidence
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A No evaporationtasteandodor

monitoring, and injection/infiltration
facilities maybeexpensive

A Rechargenayincreasalangerto
aquifercontaminatiordueto
Inadequateretreatment

A Inadequaténstitutional arrangement
or groundwatefaws

Pre-treatment Recovery Post treatment End use

Capture zone

Infiltration basins N

i

vI| ¥ Permeable soil
Recharge e
__ Watertbley ____camll E |
Subsurface storage e T
«— Unconfined aquifer

Ambient —— I
groundwater
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NWP (2012) : incentivizes for recycle andgse of water.
Survey (2010) : Class| (Population > 0.1 million) 498i/c 35 metropolita
Classll (0.1 > Population > 0.05 million) 410 v RA |
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