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Wastewater treatment consists of a combination of physical,
chemical and biological processes to remove solids, organic matter,
pathogens, metals and nutrients from wastewater. The main goal
of designing a wastewater reclamation and reuse system is to
develop an integrated cost-effective treatment scheme that is ca-
pable of reliably meeting the water quality objectives. The degree
of treatment required in wastewater reclamation facilities vary
according to 1) receiving water quality requirements and 2) stan-
dards specific to reuse application.

As per the National inventory of sewage treatment plants CPCB
(2021), there are only 1641 Sewage Treatment Plants (STPs) all
over India. Kerala is having only 7 STPs installed with a maximum
capacity of 120 MLDwhich is capable of treating only 3% of the
sewage generated in the state. Water is considered to be an im-
Vivek B portant resource and wastewater generated can be a more impor-
tant resource.

Scientist
Land and Water Manage-
ment Research Group
KSCSTE-Centre for Water
Resources Development and
Management (CWRDM)

The approaches for wastewater management can be of two types.
The first one is for prevention of pollution or conservation of water
whereas the second and most important one is for recycling or for
recovery of pollutants. The treatment of wastewater have immense
scope in protecting the limited water resources of the country from
pollution, thereby indirectly protecting water resources. The treat-
ment can be adopted on a household, decentralized or centralized
basis depending on the ground realities. Too small systems are dif-
ficult to operate and govern and also do not offer scale of economy.
Highly centralized treatment poses challenges in recycling treated
effluent and sludge. It is also seen that no scale of economy is at-
tained beyond some point. Deeper sewerage network needed for
flat terrains will be difficult to maintain.
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The scale of implementation of
wastewater recycling in our
country is not known. Most of
the present systems for waste-
water recycling require
considerable energy for
treatment and to make them
energy neutral may need
several more years of
research. Limited options only
are available for Nitrates and
phosphates removal. The
nutrients can be made use as
a resource and closing the
loop for attaining circular
economy needs further
research and development.

The characteristics of wastewater is the deciding factor in
treatment. The physico chemical and biological characteristics
define the type of wastewater and the treatment it necessitates. In
case of municipal wastewater, major pollutants are suspended sol-
ids, grit, oil & grease, biodegradable organics, nutrients and
pathogens. In the case of industrial wastewater, beside municipal
wastewater contaminants, inorganic, non-biodegradable organics,
heavy metals and toxic elements will be also present in simple or
complex forms. Though municipal wastewater will be having simi-
lar characteristics everywhere, the characteristics of industrial
wastewater will be varying depending on the raw materials and
processes used in manufacturing.

Institutional STPs

Currently institutional STPs are there for most of the hospitals in
the state due to strict intervention of PCBs. Most of the STPs are
trying to make use of recycled water for flushing and gardening,
which in turn reduce the burden of water for these institutions. In
the case of high rise apartments also institutional STPs are man-
datory. The mind blockage is occurring in most of the communi-
ties in using the recycled water for non-potable us- ages. The
main issues associated with institutional STPs are there are no
stand-alone model for particular institution. Also the O&M asso-
ciated with it makes the system fail after few years of working.

Challenges associated with wastewater recycling

The scale of implementation of wastewater recycling in our country
is not known. Most of the present systems for wastewater recy-
cling require considerable energy for treatment and to make
them energy neutral may need several more years of research.
Limited options only are available for Nitrates and phosphates re-
moval. The nutrients can be made use as a resource and closing
the loop for attaining circular economy needs further research
and development. The removal of pathogens and emerging con-
taminants pose further serious threat to recycling of wastewater.
There are not many proven models in these aspects. Prevailing op-
eration and maintenance costs of waste treatment plants is an-
other aspect affecting the sustainability of wastewater recycling
projects. In this the role of ULBs and capacity building for manag-
ing the treatment systems need to be explored.
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Fig.1 Methods of wastewater treatment




Wastewater Treatment System

A complete wastewater treatment system mainly consist of pri-
mary treatment, secondary treatment and tertiary treatment.
When it comes to institutional STPs, all the three treatments need
to be incorporated to achieve better results. There are still no single
treatment method which can be made use of. A combination of all
the treatment process is needed to achieve the treatment goal.

The purpose of primary treatment is to remove all solid materials
such as inorganic solids, suspended organic matters, debris etc.
through physico chemical processes. The secondary treatment
aims at removal of dissolved and colloidal impurities by biologi-
cal processes. Tertiary treatment is mainly intended to remove
any specific pollutants from the wastewater.

Primary treatment is the physical separation of settleable solids
in rectangular tanks or circular clarifiers, with detention time of
2 hours or more. Settled solids are removed by mechanical
sludge collectors and sludge is further treated. Floating solids
are skimmed from the surface. Up to 70% removal of Total Sus-
pended Solids (TSS) and about 50% removal of BOD is attained
in primary treatment. The efficiency of primary treatment can
reduce the cost of secondary treatment. It could be supplemented
with chemical addition for enhanced sedimentation. Mechanically
cleaned sedimentation tanks are of rectangular or circular shape.
Multiple tanks are commonly provided so that the process may
re- main in operation while one tank is out of service for mainte-
nance.

A complete wastewater
treatment system mainly
consist of primary treat-
ment, secondary treatment
and tertiary treatment.
When it comes to institu-
tional STPs, all the three
treatments need to be in-
corporated to achieve bet-
ter results. There are still
no single treatment
method which can be made
use of. A combination of
all the treatment process is
needed to achieve the
treatment goal
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Materials recovered from
municipal wastewater
treatment plant can be
used to produce biogas,
whereas sludge from in-
dustrial wastewater cannot
be recovered in all cases.
In food processing indus-
tries better resource recov-
ery is possible compared to
municipal wastewater.
Metal recoveries can also
be done from wastewaters
of some of the industries.

Biological treatment involves treating the wastewater biologically.
Normally it is carried out after primary treatment (which is after
the removal of solid materials). This process remove the organic
matter and nitrogen from wastewater. There are two types of bio-
logical treatment process, based on growth conditions, namely,
suspended growth and attached growth. In suspended growth
systems, organisms bringing about the treatment are suspended
in the treatment fluid. This fluid is called the “mixed liquor”.
Activated sludge process is a classical example of suspended
growth process in wastewater treatment. In attached growth or
fixed film process, the organisms are attached to some inert media
like rock or plastic. Trickling filter is an attached growth proc-
ess. Activated sludge process normally have a detention period of
1-8 hrs with a bacteria removal efficiency of 90-95% and BOD re-
moval efficiency of 80-95 %.

Tertiary treatment is needed when there are more stringent rules
for effluent discharge or the need for more premium quality
treated effluent. In most of the cases the nutrients as well as dis-
solved solids will not be removed in secondary treatment. Also, in
the case of industrial wastewater, the traces of organic chemi-
cals, heavy metals and other contaminants will be available. In
order to remove such contaminants tertiary treatment is neces-
sary. Methods such as micro straining, nano filtration, ion ex-
change, reverse osmosis, electro dialysis, adsorption etc are
adopted. Most of these methods are very expensive.

Comparison of Municipal & Industrial wastewater treatment

Flow Rate is one of the major design parameter in municipal and
industrial wastewater treatment. There will be flow peaks or pol-
lutant loading spikes for both. Industrial waste- water will have
more significant ones because of the production mode. Equaliza-
tion tanks are provided to take care of these fluctuations in flow
rates. Materials recovered from municipal wastewater treatment
plant can be used to produce biogas, whereas sludge from indus-
trial wastewater cannot be recovered in all cases. In food process-
ing industries better resource recovery is possible compared to
municipal wastewater. Metal recoveries can also be done from
wastewaters of some of the industries. Municipal wastewater treat-
ment plants are supported by government in most of the cases
while industrial wastewater treatment plants are installed and
maintained by factories themselves.
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