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UIRIS manuai s ior mternal circulation purposes with no duplication;

Domestic sources

Industrial sources Agricultural sources
*  Residential buildings = Industrial and s Run-nff from
»  Commercial manufacturing . agricultural fields and
complexes and Small | activities such as | farms
businesses v chemical, \
1 pharmaceutical, oil,
| mining, and metal \
\ industries

Considering the issues related to collection and treatment, the wastewater from

agricultural sources are difficult to manage and are therefore not considered for

wastewater treatment. Hence wastewater from agriculture is not discussed further.

2.2 Types of Wastewater

The point sources of wastewater can be divided into two main types depending on the
source of generation, r.e. Domestic Wastewater and Industrial Wastewater. These
sources of wastewater can further be sub-divided on the basis of the resultant activity

from which they are generated. In this r nual, we will understand Domestic and
Industrial Wastewater in detail.

2.2.1 Domestic Wastewater

The wastewater generated from variety of domestic uses such és washing, bathing &
flushing toilets is termed as Domestic Wastewater. Washing involves the washing of
utensils used in cooking, washing vegetables and other feod items, bathing, washing
hands, and washing clothes. Similar wastewater also emerges from commercial

complexes and small businesses in urban areas and are considered under the heading of
domestic wastewater for simplicity of understanding.
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Figure 2-2: Domestic Wastewater - lypes and Sources

The domestic wastewater can be further distinctly divided into two categaries.

Sewage

The wastewater generated due 1 All other domestic wastewater emerging from
to flushing of toilets to evacuate | other activities are referred as “Grey Water” or
| -

human excreta and faecal : Sullage.

matter along with body liquids
. a = “ = J‘ ) i 3 )

's called “Black Water Ar vegetable matter, ons used i conking ol in
Sewagy

l Sullage, therefore, is water mixed with

haw, detergents, dirt from floors that have
| Leen washed , soap used in bathing aleng with

‘ oils/greases washed fram the human body, etc

Grey water s easier 1o nunify as compated to black water | o

practice predominantly followed in India is to combine these two torms of wastewater
to discharge inlo a public sewer [or into o sewage treatinenl plant i

community/ building that has no access 1o a public sewer) The mixed wastewater (black
water and grey water) s termed as sewage in India
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2.2.2 indusric) Vwostewater - Process Wastes and Chemical Wastes

The wastewat«

Ve O

T aischarged from industnies vary widely in the quantity and quahty

on the type of processes employed by the mdustry. the raw matenals
processed and end

(M

¢ preduct. Further, other sources of wastewater resulting fom 2

aepending

wastewater treatment plant, other than the effluent treated water and water from the

manufacturing orocesses also are part of the industrial wastewater These include

Thickener supernatant

¢ Digester supernatant

Reject water from sludge dewatering
Drainage water from sludge drying beds
¢ Filter wash water

(

wuioment cleaning water

'n general ndustrial wastewaters may contain suspended, colloidai and dissolved

(mineral and organic) solids. In addition, they may be either excessively acidic or alkaline
and may centain high ar low concentrations of colored matter These wastes may contain

tnert

rganic or toxic materials and possibly pathogenic bacteria.

2.2.3 Constituents of Wastewater

Post discussing the types and sources of wastewater, it is important to understand the

constituents of wastewater. The constituents of wastewater can be broadly classified
under the following categories

+  suyspended and dissolved inorganic solid substances

* suspended and dissclved organic solid substances

The sewage and 'ndustrial wastewater are distinctly different in terms of the

that is present in these wastewater. As shown in Table 2-1, the wastes

cluge organic, inorg

ganic, and gaseous substances, some of which may be nighly toxic,

such as ead mercury and other heavy metals. They will also contain microbial

constituents

~nichif untreated has a potential to cause harm to human health and

environment
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¢ lats, oils and grease

s Carbohydrates

o Proteins

o Surfactants

incdustrial

| e« Carbohydrates
e Fals, oils and prease
\ ¢ Proteins

e Surfactants

« Volatile organic compounds « Volatile organic compounds

+ (hlendes

¢ N

0o

itrogen

Fhiosphorus

<« Sulfur

«  Methane

s Hydrogen sulfide
« Mhicroorganisims such as

coliforms, viruses etc.

o Chlondes

e Nitrogen

l

|

1} ¢ Phosphorus
e Sulfur

\

e Phenols

| ¢ Pesticide residues
I“ e Heavy metais

. Susponcled and Dvsgr)lvfdd Sohds

S N

. : o

— ~ e

While constituents of domestic wastewater do not vary by a large extent, industrial

wastewater can have varied composition based on the source of generation

2-2 ana

Table 2-3

relation to the type of industry generating the wastewater.

Table 2-2: Substances present in industrial effluents

) The Table

3 hughlight the various substances generally found in industrial wastewater in

L\reur

Agids

acid

Alkalies

Ammor

ik

Arsenic

Cadmn

Chrom

m

um

Citric Acid

Copper

Cyand

- ~
SR RIRY

Fho e

Fonrma

Oraft Manu

es
s, grease
i

idehyde

Acetate r2yon n, beet root manufacumng

\ Chemlcalmanufacturmg mmes texule manuldctunng '.

i Cotton and straw Kiering, wool scourmg
-4

] Gas coke and chemwal manufacturing

' Sheep dlppmg

| P!allng

Phtmg, Chrome t‘mmnf7 alum anodizing

' Soft drmks and Cltrus food processing

1 —

| Copper platlng, rop[per pickling

. Gas manufacturing, plating, metal cleaning
Wool scounng, launares tos o indas
Scrubbing of flue pases play curhing

synthetic resins and perucillin manutacturing
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Substances | Activity Sources
‘, Free chlomme i Laundries, paper mills, textile bleaching
-~ Hydrocarbons Petrochemical and rubber factories
' Mercaptang Ol refining and pulp

CNickel Plating,
|

| .

\ Nitro compounds | Explosives and chemical works
|

- Orpanic acids Distilleries and © rmentation phnt'

l Phenals

Starch

\\ Gas an(l LOk(‘ mmuhcturmg, chemsca! P ants
|

E—oocl processing, textile mdustrles
l Sugars - Dairies, breweries, sweet industry
| Sulfides | Textile industry, Tanneries, gas manufacturing
‘\ Sullites i Pulp processing, viscose H.lm Mmanutacturing

\l Tannic acid ‘ Tanning, samels

\ Tartaric acid i, Dyeing, wine, leather rhem1cal manufacturmg
1L,Zinc \ Galvamzmg, 2inc phtmg, ruber processing

lable 2-3: Heavy Metals in Wastewater from Major ndustries

| Industry
i Pulp and Paper Milly

Orgamc Chemnca!s

\ a\]kdll.,, Chlorine

| Fertilizers

I Petroleum Refinmp

| .
| Steel Works

“:'r_c??;ftv;;iatmﬁ, mlshmg

Flat glass Cement

TextnlL m|lic ‘
}.
3 Tannin{-;

‘; Power Plants

2.3 Key Maonitoring Parameters

Before under ot

mamp the effects of untreated Wastewater, it is important to unders and
the ke

vinonitormg parameters and how the quality of water is affected by them
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here o Val 1oy

fraaf el ors
Paramet oy (0 i

through which  wastewater is monitored  These
Hardness, Chernical Oxygen Demand) car either he 3

2 a resultant of g
particular type of compound (e.g. salts, acids) or can be the

directly (e.p. heavy metals) These parameters
chemical and biolopical parametere

onstituent or pollutant
an further be divided into physical,
The Table 2-4 below hsty rhe key monitoring
Rarameters for wastewalor

Table 2-4: Key Moaonitoring Parameters

v ST A ‘h’J\‘A TSy e Tres 2
|Characterisncma;g‘]yl’o itoﬁl'ngf %’ f& Ctei "
‘ gl i \\a L AT r,m.. dAN Nee .
' Physical | e D1sso|ved sohds
'« Suspended solids
- ‘} ¢ Color
SE Lo ¢ ! I o Odor
‘ 4 ¥ rr L
oC CE Iy e Temperature
i |+ pH
~ s Turbidity
I e etc
1 - - i ————— N _ e
Chemical [ e pH '
T ‘ ;
§ . ¢+ Organic matter measured by
‘ ; Biochemical Oxygen Dermand (207
‘ ;
ST

Cher ical Oxygen Demand (CODY
| Inorganic Matter
- Chlorides
- Nitrogen
- Phosphorus

|
| l - Heavy metais - Nickel, Manganese, Lead,
! Chromium, Cadmium, Zinc, Copper, tron
Mercury

+ Dissolved oxygen

. Alkalmuy Hardness Trace meta1> HEd\d\( Metals
Biological . Fungn
¢« Algae

¢ Prolozoa
e \Viruses

Pathogenic organisms  Colitorrs, Faecal

Colforms, taecal Streptococa, Ciostndiu
periningens. Salmonella spro Loerovinns e

Rotaviruses
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Notes on Monitoring Parameters

HpH - The hydrogen-ion concentration 1s an important parameter i both natural waters

and wastewaters. It s a very important factor in the biological and rhemical wastewater

treatment process. Water and wastewater can be clas

sified as neutral, alkaline or acidic
according to the following pH ranges.

pH = 7 neutral
pH > 7 Alkaline
pH < 7 Acidin

ik Biochemical Oxypen Demand (BOD) - BOD 1w 1 measure of the mindep adable arganic
matter in the wastewater. It is determined by measuring the dissotved oxygen used by

microorganisms during the biochemical oxidation of organic matter in 5 days at 20°C.

### Chemical Oxygen Demand (COD) - COD is a measure of the organic matter in the

wastewater. It is determined by measuring the dissolved oxygen used during the
chemical oxidation of organic matter in 3 hours.

2 4 Environmental Effects of Untreated Wastewater

In certain parts of the world, especially in developing countries, wastewater is pumped
directly into the sea or into fresh waterbodies without any form of r=atment. In certain
cases, the wastewater may also be used for irngation or discharged onto land. In othe:
parts of developing countries, lack of adec iate wastewater treatment infrastructure,
maintenance and outdated systems heavily compromise wastewater treatment efforts.

The effects of this either untreated or partly treated wastewater can be classified in the
following manner

Effect on Man

On o worldwide scale, polluted water 1s probably responsible for inore human iliness
than any other factar of influence. These diseases transmitted through water are caused
majorly by ricro orgamisms and other small orpanisms such as worms Thus sewage ind
polluted water are responsible for several water-borne discaser such as chaolera, typhoid.,
diarrhen dysentery elo It is believed that milhions of people including children die rach
year globally from diarrheal disease. Guin- a worm is another disease caused by drinking

polluted watcr InIndia alone, it ic estimated that about 18 lakh people suffer from this
disease

Diaft
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PEL P LI P ianse s i f

Industriat wastewa e carry along wWith 1t large number of Chenioal . onstituents These
constituents if discharged directly into the freshwater bodies ar y:

sod forirngation has
the potential to enter the food chain and thus ge

Lconsumed by man. For example,
pesticide residues, heavy metals can over a period of time get accurnulated meide the
human svstem and eventually lead to POISONING OF e buty and Can ryep result in deatt
'niIndiz 2 large number of people are dependent on rivers, and takes s the main sources
of drinking water. Thus discharge of untreated wastewater into rivers and lakes can

affect a large population

Effect on Aquatic Life and Animals

The effect of water pollution is seen the most on aquaticlife, as their existence depends
onwater Hence, if there is any disturbance in thejr ecosyste

Itis estimated that during the last 20 years, there is
ife.

m, there 15 a direct impact.

a decrease of about 40% in aquatic
‘rregular growth of algae reduces oxygen content in the

water by affecting the
process of photosynthesis eventually causing the de

ath of fishes and other organisms.
Mass killing of fish was among the ear'iest and most dramatic result of indiscriminate
pollution of water. Another type of fish killer is pollution from dome

stic wastewater.
Thermal pollution from industries caused due to increase in the tem

perature of wateris
N tc be a major cause of death of marine life. Apart from aquatic life, farm
animals are also affected due to water pollution.

nvers and lakes, they are also used as sou

also know

In India, farm animals are bathed in
rces for drinking water The asrimals are
exposec to harmful chemicals and microorganism and can be lethal for them. The
industnai.waﬂes may pose serious probjems on receiving waterbodies, e.g. oxygen

depietion, emission of noxious gases, fish kills and change in flora and fauna

Other Effects

Water pollution: The physical and physiological nature of water undergoes changes due
to influx of pollutants. The colour of water changes, mainly due to organic dyes. The

colour in itself is not harmful: however, aesthetic considerations make coloured water
unsuitable for any purpose.

The wurmidity caused by the presence of colloidal or suspended matter is the
characteristic trait of sewage and industrial effluents Generally, more the turbidity,
nigher is the sewage or effluent and the effects are worse Foam s the product of water

mixed with s0aps and detergents. It consists of a suspension of air bubbles In water
mediurm

ndustoaltuents contamimg chemical substances <ol as iron chlonine, phenols, et
affect the taste of the water The decomposition of orgamce matter and algae, fung and

filamentous nacteria also imparts peculiar tastes Similarly, the odour of water also
changes due Lo the presence of pollutants.
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O st Baees Vs et fect over ovaporation the mdosteal eteent ahich contan
several types ol chomiealy, are also responstble for the fons of sorl fectlity tn fact, the
effects ol water pollinon are multidimenstional i matore

Groundwater pollution: A preat deal of water 1o held i anderground rock structure:

known as agquifers, which we connot see and seldom think about Water stored
underground e aouters i kinowne ab provndwater s Aquilers feed oure rvers and supply

much ol our domtang water, When 10 ring, water seeps into the ground, This water if

contaminated with chembcals and nutrfents, conocontaminate the  groundwater

resources oo ndio, pronndwater s aomajor source of water for drinking and irrigation
and thus this pollated water can get consumed by humane,

Water Security: Most parts of the world are facing issues arlsing from water scarcity
Wastewater discharped on lands can trickle into proundwater and contaminat

groundwater aguifers tdischarpged into freshwater bodies, it may render water sources,
unsuitable for vue

Ecosystem Services: All ccosystems are connected and they oll ultimately depend on
water. Similarly, all water surface and underground is connected s means careles

wastewater discharpe can have some seriods ipple effect, One common effect of
wastewater s the eutrophication of fresh viaterbodies and occans i one part of

ecosystem chiin s destroyed, it can upset its entire food chaln.

Agriculture/ Fisheries/ Tourism: Wastewater [or IFFIEALoNn may contain unsuitat i

chemicals and hipher concentrations of nutrients needed for crops. This can 1eaull
delayed and poor crop yields, Wastewater used for animal farming may also contiun

harmful substances and chemicals dissolved in them. Animals may die, and there s

chance that humans that consume such animals may be harmed too. In some places,

faecal loaded wastewater is discharged directly Into the sea. The discharge contains

pathogens and harmful dissolved chemicals which can affect fishing in th

at area, Thoe
smell and such hehavior do not encourage tourism to that area.

2.5 Significance and Benefits of Wastewater Treatment

Wastewater (reatment 14 o process 1o Improve and

PUtity the wastewater, temoving some o1 all ol the

!1 Awater contaminant is any
Lundesirable oo iance

contaminants,, |
|

( [ERERIS

makanp i for vense o discharpe

(Physical, chemngo
back 1o the cnvinomment ”

' {"\‘l‘\‘\"’\'\‘

present moaware
Discharpe may b 1, SUERACe waler ) such o IV,
or the ooy,

gon i .
Cproundwater that lies beneath the land sarface o the oo
ADPIEOPIEALE 1o .

npro) mntol wastowa e cnstnes that acceptable water qualin
matnt e
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The discharpe of untreated o) Hadoguately treated wasdhowater o wait bodies 1¢
called wato pollution The pollution of water has aserous npact on all living creatures,

and can negatvely affect the availability of water for drnking, household needs,
recreaton, fishing, transportation, and commerce

Human
Activitios i Wy redl wastewaler
lorense
J
loprotect, Hurnan health
Wastewater Lovironment
Treatment Bediversity

Figure 2-3: Wastewater Usage Cycle

Across the world, there continues to be huge volumes of wastewater pumped directly
into rivers, streams and the ocean itsell. The impact of this is severe Apart from the
damage to the marine environment and to fisheries it can cause, it does little to preserve

water at a time when many are predicting that a global shortage 15 just around the
corner

As it stands this method of disposing of wastewater, any form of water that has been
contaminated by a comrmercial or domestic process, including sewage and hyproducts of
manufacturing and mining 15 largely an ‘ssue in developing nations.

The better the treatment process, the higher the percentage of wastewater that is
reclaimed and reused before 1t is released into the ocean (here are 5 number of
industries that are just doing the bare minimum in order to meet the regulatory
requirements. This 1s not the right approach. As the world’s population grows and
develops, it 1s important that the right measures are taken Lo make sure contaminated

water is treated properly and recycled wherever possible.
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