Treatment & Reuse of Wastewater Through Natural
and Sustainable SIBF System

SIBF system is a proven and eco-friendly method of wastewater treatment. The article discusses the
SIBF system and the consistent quality of treated water for reuse, which conforms to the pollution
control board norms.
By Rahul Babar & Navin Singh

I

n India, urbanization and industrialization is happening at
a fast pace. This, along with population growth, is leading
to a stress on natural resources. The demand for water
is increasing day by day. India has about 18% of the world
population but only 4% of the world’s renewable water resources.
The table below shows how the per capita water availability is
decreasing every year. The situation (based on the average
requirement of water for various purposes) is considered as water
stress condition when the per capita water availability ranges
from 1000 to 1700 m3 per year and it is considered water scarcity
when the availability reduces to 1000 m3 per year. By 2020, most
of the Indian States will have reached the water stress condition
and by 2025 they will reach water scarcity condition. This implies
that water which is a basic necessity for living is a scarce natural
resource in India and hence needs to be conserved.
Parameters

Population (Million)

Per capita water
Availability
(m3/year)

1951

361

5177

1955

395

4732

1991

846

2209

2001

1047

1820

2025

1394

1341

2050

1640

1140

Source: Govt. of India, 2009

In India, even though there has been great technological progress
in various fields, the sanitation sector has been grossly neglected.
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During 2015, the estimated sewage generation in the country was
61,754 MLD as against the developed sewage treatment capacity
of 22,963 MLD. About 38791 MLD of untreated sewage (62%
of the total sewage) is discharged directly into nearby water
bodies. The wastewater generation in Class I and Class II cities
in India is about 38,000 MLD. Out of this, only 12,000 MLD
sewage is been treated i.e. 31% of total sewage generation. As
per the CPCB’s survey report, the operation and maintenance of
existing treatment plants is not satisfactory, as nearly 39% plants
are not conforming to the general standards prescribed under
the Environmental (Protection) Rules for discharge into streams.
Since a major portion of the sewage is let untreated into the water
bodies, it is causing loss of nutrients which could otherwise have
been utilized in agriculture. Also, the polluted water may cause
diseases like cholera, typhoid, hepatitis, worm infestation, polio,
diarrhea etc.
Considering the fact that the water scarcity is increasing day by
day, it has become of utmost importance to preserve the existing
water sources. Hence, wastewater treatment has to be taken up
as a serious issue to avoid pollution of the existing water sources
and further aggravation of the water shortage problem. As seen
from the above mentioned scenario, proper wastewater treatment
not only makes ecological sense but also economical one as the
treated water can be reused. Adopting low cost and sustainable
treatment methods is the need of the hour.

Wastewater Treatment Technologies In Practice
The domestic wastewater generation sources are residential
areas, industries and institutions. Nearly 70% sewage which is
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being presently let out untreated into the water bodies needs
to be treated. For municipal sewage, the most commonly adopted
treatment technology in Class I cities is the Activated sludge
process (ASP) covering 59.5% of total installed capacity. The
conventional methods in use based on Activated Sludge Process
such as extended aeration, ASP, SAFF, MBBR, FAB, etc., are
generally energy intensive and require skilled manpower. These
systems have high capital costs and are expensive to operate.
These STPs (especially de-centralised and small capacity ones)
are usually run by unskilled people without any technical back-up.
Thereby, the day-to-day variation in performance is not evaluated
at most of the STPs. This results in poor performance of these
systems leading to their failure.
At some treatment plants, chemical methods are employed to
treat the sewage. Not only the treated water has chemical residues
beyond the desired limits, but also leads to generation of hazardous
chemical sludge which further pollutes the environment. Sewage
is mainly biodegradable in nature and hence it should be treated
by biological treatment methods.
There are also different natural treatment technologies like SIBF
system, waste stabilization ponds, decentralized wastewater
treatment system (DEWATS), soil biotechnology (SBT),
Phytorid, etc., being used for treating the sewage. Hence, there is
a need to identify energy efficient biological wastewater treatment
systems which require less skill and power. These should work
in Indian conditions and consistently give output water of good
quality for reuse.

Decentralisation – A Way Forward
Presently, in general, the sewage in towns and cities is transported
to one end of the city and then treated. Thus, there is heavy
expenditure incurred for conveyance of sewage involving huge
pipelines and more pumping stations. There is a need to set up
STPs in decentralized manner to reduce the conveyance costs
and also reuse the treated water in the same areas from where
the sewage is collected. All big institutions, housing schemes,
townships and industries need to be convinced the importance
of having a proper sewage treatment plant. Also, it is seen that
drain lines have been laid in villages but the wastewater flows
into the water bodies without any treatment. Hence, treatment
plants have to be set up at each village to prevent the pollution
of lakes and rivers.
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SIBF System – A Sustainable Solution
There is a need for proper selection of technologies to tackle such
an enormous problem of sewage treatment on a national level.
The conventional treatment systems may be needed in our existing
towns owing to land constraint. But, considering the energy crisis,
wherever possible, it will be beneficial to adopt natural treatment
systems. The Solid Immobilised Bio-Filter (SIBF) system is a
proven, effective and natural wastewater treatment system which
can be implemented in a de-centralised way. SIBF system is a
sustainable method of wastewater treatment based on ecological
engineering. The treatment is achieved through the ecosystem
developed for the specific requirement. This system has many
advantages over the conventional treatment systems.

Salient Features of The SIBF System:
• Ecofriendly treatment system - Eliminates drawbacks of
conventional STP
• Landscaping - The total STP looks like a beautiful garden,
thus adds to landscaping.
• Capital cost- Less than conventional treatment systems
• Tax benefit - 100% depreciation benefit
• Energy conserving - Saves 80 - 90% of energy costs over
conventional treatment methods
• Easy to operate
(gardener level)

- Requires very low operating skill

• Very low operating cost –Attributed to low energy and low
skill requirement
• Provides value-addition – Re-usable treated water at
very low operational cost, hence, a practicable approach
towards groundwater recharge by using the treated water for
gardening / irrigation throughout the year

The Process:
The wastewater is treated through a three-stage process (refer
typical hydraulic flow diagram).
• Primary treatment: Depending on the type of wastewater,
this treatment involves screening, oil / fat removal,
equalization, etc. After this, the wastewater is collected in
the collection tank.
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• Secondary treatment: From the collection tank, the
wastewater is pumped to biofilter 1. This wastewater is
spread evenly on the entire biofilter area by piping &
distribution network. The wastewater flows vertically
downwards through the ecosystem layer of aerobic bacteria
– plants in the biofilter. The impurities in the wastewater are
trapped and stabilized in this layer. The water from biofilter
1 is collected and pumped into biofilter 2 for second stage
biofiltration.
• Tertiary treatment: The treated water after biofilter 2 is given
tertiary treatment for polishing. This water is passed through
alum tank followed by pressure sand filter and activated
carbon filter. Finally, the treated water is disinfected
and reused for irrigation, gardening / toilet flushing /
construction, etc.

Maharashtra State. It has been installed for treatment of 400m3/
day. The campus is spread over 67 acres and has a 750 bedded
hospital along with the allopathic and dental medical colleges.
There are hostel buildings for the students along with canteen
facility. Through the SIBF system, not only is the problem of
pollution solved, but in addition, treated water is available for
gardening and toilet-flushing throughout the year. At this campus,
since the start of the hospital, all the gardening requirement has
been met by reusing the STP treated water. Since the raw water
is being brought from river source which is about 6 kilometres
from the campus, there is a huge saving in pumping costs for
procurement of water.

Three case studies of the SIBF system installations are given as
examples of de-centralised sewage treatment and reuse.

The treated water is presently being re-used for gardening.
Also, the nearby farmers and forest department officials take
the water through tankers for reuse. The treatment cost works
out to Rs. 5/- per 1000 litres of wastewater treated. There is
about 95% recovery of the wastewater as treated water. Since
the treated water is being used, there is a huge saving in the
drinking quality water.

Case Study I: SIBF system at a hospital (4,00,000
litres per day)

Case Study II: SIBF at Atmantan Wellness Resort,
Pune (3,00,000 litres per day)

SIBF system has been set up in the year 2009 at the educational
campus of Bharati Medical College and Hospital, Sangli,

SIBF system has been set up at Atmantan Wellness resort at
Mulshi near Pune, a high end luxury resort spread over 40 acres.

Case studies:

Typical hydraulic flow diagram for SIBF system
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SIBF system at Bharati Hospital, Sangli

Treated water being reused for lawns at
Bharati Hospital, Sangli

BOD values of final treated water at Bharati Hospital, Sangli

TSS values of final treated water at Bharati Hospital, Sangli

Landscaped garden watered with STP treated water

SIBF system at Atmantan wellness resort, Pune

Since the resort is located on a hill near the backwater of a dam, it
was very critical to ensure that the STP works efficiently and gives
final treated water of desired quality for reuse. The management
had earlier planned to adopt MBBR system. But after considering
the pros and cons of having the MBBR system involving high
operation cost and technical skills for operation, it decided to
adopt our SIBF system.

The installation of SIBF system has proved to be a good decision
for the management as the system has been giving consistent
performance even though there are variations in the daily sewage
generation. The treated water is being reused for gardening and
maintaining the landscaping. All the wastewater is being treated
through the SIBF system and reused in the premises itself thereby
achieving zero liquid discharge. Also, there is no tanker water
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Graph showing BOD values of final treated water at
Atmantan Wellness resort

required for gardening resulting in big savings for the resort. The
SIBF system is appreciated by the guests visiting the resort and
the management is happy to show the system to them.

Case Study III: SIBF at Swaminarayana Mandir
campus, Pune (Phase I - 60,000 litres per day)
SIBF system has been set up in the year 2017 at Swaminarayana
Mandir, Pune. The campus is spread over 27 acres of land and
has Bhakt Niwas, administrative building and canteen. The total
wastewater generation from the campus is estimated to be 60 m3/day
for the next two years. All the wastewater generated in the premises is
being treated and the treated water is being reused for toilet flushing
and gardening. Daily about 55,000 litres of treated water is available
for reuse. This has reduced the tanker water requirement. This
system has been set up on an area of 250 m2. Only one gardener
level operator is operating the system. The treatment is completed
within one shift. The daily power consumption is 15 units and the
O & M cost is about Rs. 5/- per m3.

Final treated water from SIBF system
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Graph showing COD values of final treated water at
Atmantan Wellness resort

Conclusion
Water is a scarce resource in India. The per capita water availability
is decreasing rapidly. Hence, there is an urgent need to conserve
water. Sewage, if let out untreated into the water bodies, causes
pollution and health hazard for human and animal life. The
nutrients in sewage are lost and cause eutrophication of water
bodies. Also, we lose the chance of reutilization (after treatment)
of this precious resource by such disposal without any treatment.
Hence, if this wastewater is treated, it serves the dual benefit of
pollution abatement as well as recovery of valuable resource i.e.,
water. The treated water can be reused for various non-potable
purposes, thereby, saving on drinking quality water requirements.
By proper treatment, we can protect our raw water sources from
getting polluted.
We have seen in the above case studies that the sewage is being
treated and reused in their respective premises. Thus, it will be

SIBF system at Swaminarayana mandir, Pune
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BOD values of final treated water at Swaminarayana Mandir

TSS values of final treated water at Swaminarayana Mandir

more economical in setting up decentralized treatment plants
such as these rather than transporting sewage for treatment over
long distances. Concerted efforts are required to make such
installations possible at various levels (bungalows, townships,
factories, institutions, villages, etc.). This will have a wider impact
on sustainable development due to:

been successfully implemented for treatment of wastewater from
slaughter-houses and food processing industries. This system
can also be an effective tool in the central government’s initiative
of ‘Swachh Bharat Mission’ and can be implemented at villages,
towns and peri-urban areas. Thus, SIBF system is one of the
reliable and sustainable methods for keeping our rivers clean and
making the environment green.

• pollution abatement
• prevention of
contaminated

drinking water sources from getting

• availability of treated water for non-potable reuse thus
conserving drinking quality water
• maintaining healthy ground water table
• economizing the cost on conveyance of wastewater
SIBF system is a proven and eco-friendly method of wastewater
treatment. The annual O&M cost is very low and also skilled
labour is not required for the operation of the SIBF system. The
system gives consistent quality of treated water for reuse, which
conforms to the pollution control board norms. SIBF system has

32 Water Today - The Magazine l February 2018

About The Authors

Rahul Babar holds a Masters degree in Environmental
Engineering from VJTI, Mumbai University. He is
a British Chevening Scholar (2005). He is working
as Director - Operations in the firm Energy Tech
Solutions Pvt. Ltd.,based in Pune. He can be reached at
sibfsystem@gmail.com.
Navin Singh holds a Masters degree in Environmental
Engineering from VJTI, Mumbai University. He is
working as Director – Projects & Planning in the firm
Energy Tech Solutions Pvt. Ltd., based in Pune.

www.watertoday.org

