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MIWWATER SOLUTIONS PVT LTD,

G2, SIDCO INDUSTRIAL ESTATE,

KARAIKUDI-630001

SIVAGANGAI DIST (TN)

GST NO. 33AAQCM7365M1ZQCONTACT NO.8050577777

1. Our lakes receive some extent of raw sewage ranging from 1-5MLD. The
solution proposed needs to accommodate this condition.

MIW is an eco-friendly and Gram-positive bacteria safety GRAS (Generally
Recognized as Safe) micro biome of Bacillus species can be used to treat the
sewage water under aerobic and anaerobic conditions, These bacteria are
potential pro biotic, nontoxic and non-pathogenic in nature. In the end of the
process, all bacteria will mature and die and do not release any toxic
materials

Doing simultaneous degradation processes in sewage water on Dissolved,
Suspended Colloidal and Solid of forms organic and inorganic matter with high
level of fecal coliforms and pathogenic microorganisms,

MIW act as a ‘Natural cleaners’ and ‘Detoxifiers’ cleanse the stagnated and
running sewage water within very shortest period without harming the
environment, human health, animals and plants when it discharge to the open
environment in Canal / River/ Water bodies

2. The technical basis of the proposed process needs to be described in scientific
and engineering terms. Specific attention may be paid to the following questions

Heavy organic source, fats, oils, nitrogen species (Nitrite, Nitrate and NH3),
Phosphorus, Hydrogen sulphide and Fecal coliforms are root cause of sewage
water.

 The prime factor to be addressed in sewage water is foul odour which is caused
by the NH3 and H2S

The MIW bacillus consortium bacteria as soon as introduced in sewage water
start to sense the surroundings through DNA sending messages mRNA for
searching sugar source (food material) for growth and start to grow within 30
minutes from lag phase.
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 For reaching maturation (stationary phase) and multiplication of bacillus
bacteria have to complete 3 process in their body metabolism namely, Glycolysis
(cytoplasm) and electron Transport chain (peri plasmic) and Tricarboxylic acid
cycle (TCA) (cytoplasm) and the energy gained as ATP (Adenine Triphosphate).

As soon as the energy gained, the metabolism start in to function and grow in
geometric multiplication through binary function. ie 21 = 2 x 1, 22 = 2 x 2, 23 = 2 x 2 x
2, 24 = 2 x 2 x 2 x 2 .. likewise will continue till the availability of organic source.
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 As soon as the reach of bacterial growth, MIW bacillus consortium started to act
as a facultative (without O2,) start to break and doing rapid degradation of
organics available in the sewage water.

When the population attain optimum, MIW bacillus consortium switching to
Obligatory mode (with O2), by obtaining sufficient O2 from the photo autotrophs
(PSII) induced the oxygenic photosynthesis and liberate the sufficient O2 to the
MIW bacillus consortium which facilitate mutualism for nutrients (for photo
autotrophs) and O2 (for MIW bacillus) the further multiplication and sustenance of
energy supply by recycling nutrients from bacteria to photo autotrophs.

 Oxygen is consumed by MIW bacillus consortium during mineralization of
organics resulting in the production of CO2, H2O, and nutrients in sewage water.
The CO2 and nutrients from the mineralization, favour the photosynthesis of photo
autotrophs, which in turn photo autotrophs release O2. The MIW bacillus.

 Soon after the build of population, the first process to be addressed is the
breakdown of organic matter through ammonification, where complex organic
nitrogen compounds are converted into ammonium (NH4+) and ammonia (NH3),
then

 Ammonia-nitrogen is converted to nitrate-nitrogen as nitrification, Nitrate-
nitrogen to nitrogen as denitrification by MIW bacillus consortium by triggering
degradation process of hydrogen sulphide (H2S) cycle as heterotrophic sulphur
nitrification followed heterotrophic sulphur oxidation thereby the odour of sewage
water removed immediately.

 Simultaneously, the inorganic phosphorus (PO2-4) converted organic
phosphorus by the MIW Bacillus consortium and accumulated in their body in the
form of polyphosphate or volutin granules as a nontoxic material. Even in the
death of cells, the polyphosphate (or) volutin released to the water is not causing
any toxic effects to the water.

 The group of other bacillus bacteria also addressing the fecal coliforms and
control their production by producing antibiotics like fergucin, bacitracin and lytic
enzymes control the production of Ecoli which is the feed material for the
decease causing viruses and other pathogens in the sewage water. The control
on Ecoli directly proportional to the virus also suppressed heavily. Besides the
production of enzymes and antibiotics also reduce the PH of the sewage water
which will bring down the pathogen population.
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3. What are the substances /bio cultures being added to the water body and how
will these additives aid in the decomposition of sewage constituents needs to be
explained and quantified for each stage and parameter.

MIW Bacillus Bacterial Consortium

Contain twenty species of Bacillus Bacteria with photoautotroph

 Bacillus subtilis: Enhance the breakdown of organic matter, ammonia, and other
pollutants, improving water quality, enhance the activity of beneficial
microorganisms, improving the overall treatment process. Removal of other
nutrients like phosphorus, produce various antimicrobial compounds, Can form
biofilms, which are communities of microorganisms attached to a surface.
Biofilms can enhance the treatment of wastewater by concentrating
microorganisms and facilitating pollutant removal. Recover resources from
wastewater, such as biomass production and nutrient recovery.

 Bacillus amyloliquefaciens: Break down various pollutants, produce
antimicrobial substances, reduce levels of harmful nitrogen compounds, such as
nitrite and ammonia, biosorbent to remove pollutants like nitrite. Converted
organic nitrogen into ammonium, remove the different forms of nitrogen, influence
the composition of the microbial community in wastewater, potentially promoting
beneficial bacteria and inhibiting harmful ones.

 B. velezensis : Antimicrobial compounds that can help control the growth of
harmful bacteria and other microorganisms in wastewater, potentially improving
the overall treatment process. Rapidly consumes nutrients during its growth,
which can help reduce the overall pollution load in wastewater. Part of an
integrated system that degrades multiple pollutants like bacteria, COD, TP,
antibiotics, total nitrogen, and nitrate. Potential denitrifier and utilize sulfur further
reduce odour of sewage.

 Bacillus valismortis: Plays a crucial role in metal ion removal, particularly due to
the presence of hydroxyl and carboxyl functional groups. Remove heavy metals
and its role in producing extracellular polymeric substances (EPS) that aid in
metal adsorption. This bacterium can modulate various water quality parameters,
including physical (transparency, TDS) and chemical (pH, COD, BOD, etc.)
parameters, as well as reduce pathogenic microbes. The presence of sulfur
sources can influence EPS production and composition in B. vallismortis,
potentially increasing the sulfhydryl protein content. Promising candidate for
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bioremediation of wastewater. Possess antimicrobial properties. Potential
denitrifier and utilize sulfur further reduce odour of sewage.

Bacillus licheniformis: Convert wastewater sludge into valuable products like
proteases, offering a sustainable approach to sludge management. Its lytic
activity and ability to improve water quality. Reducing COD and improving
microbial balance. Help in breaking down organic matter. Produce enzymes like
protease and amylase, Clarifying wastewater by removing suspended solids and
reducing turbidity. Degrade various pollutants, and heavy metals like iron and
lead, using biosorption and bioremediation techniques. Can enhance nutrient
removal and reduce nitrate and phosphate levels.

Bacillus coagulans: Can influence physical and chemical parameters like
transparency, TDS, pH, COD, BOD, and nutrient levels, contributing to a healthier,
reduce the presence of harmful bacteria and other pathogens and contributing to
a healthier aquatic environment. Speed up the breakdown of organic matter and
pollutants. Produce hydrogen gas from wastewater, which can be a valuable
energy source. A probiotic bacterium that produces lactic acid in the gut. Removal
of suspended solids and turbidity from wastewater.

 Bacillus cereus : Remove or reduce pollutants in wastewater, including heavy
metals like mercury, cadmium, and chromium, as well as organic pollutants like
dyes and starch. Removed NO−2−N from wastewater, Biosorption of heavy
metals like cadmium and chromium from wastewater.
 B. megaterium: Can produce bioflocculants, which are substances that help to
clump together small particles in wastewater, making them easier to remove.
Used for bioremediation, bioflocculant production, and nutrient removal,
particularly phosphorus. BOD, DO, ammonia, TDS, COD, alkalinity and pH,
Recycle sewage sludge by using it as a production medium for enzymes.
 B. pumilus: Removing pollutants like nitrogen, phosphorus, and organic matter,
ammonia, electric conductivity, salinity, total dissolved solids, pH, Enhance the
natural digestion of sludge and other organic matter.
B. polymyxa: a bacterium with potential applications in wastewater treatment
due to its ability to produce various enzymes and antimicrobial compounds. It has
been shown to improve nutrient removal, particularly ammonium and phosphate,
additionally, its ability to produce enzymes like amylases and proteases makes it
useful for breaking down organic matter in wastewater.
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 B. laterosporus: Exhibit antimicrobial activity, Probiotic properties, Biosorbent to
remove heavy metals like cadmium (Cd(II)) and nickel (Ni(II)) from wastewater,
Dye Degradation, Ability to tolerate a wide range of pH and temperature
conditions makes it suitable for various wastewater treatment environments.

 B. circulans: Ability to degrade organic matter and reduce pollutants. Improves
water quality by reducing parameters like COD (Chemical Oxygen Demand) and
BOD (Biological Oxygen Demand). Ammonia nitrogen, total bacteria count,
produce various enzymes that can aid in the breakdown of organic materials in
wastewater and bioaugmentation.
 Paenibacillus: Remove textile dyes, petroleum products, and even some
chemical additives. Produce bioflocculants that aid in wastewater treatment by
helping to remove suspended solids.
 Bacillus vulgaris: Doing crucial step in the nitrogen cycle, where nitrogen in
organic forms (like proteins in dead plants and animals) is converted into
ammonia (NH3) or ammonium (NH4+).
 Lysinibacillus: Degrade various pollutants, including sulfides in petrochemical
wastewater and cadmium in wastewater.
 Lactobacillus: Remove, assimilate, and decompose biodegradable organic
matter, Pathogen Control, nutrient removal, biocoagulation
 Brevibacillus: Removing heavy metals from wastewater, enzyme that can break
down starch and other complex carbohydrates, perform heterotrophic nitrification,
converting ammonia to nitrite and nitrate

100% ingredients (percentage by dry weight)

Dextrose – 25%

Peptone – 25%

Sodium Chloride – 25%

Beef Extract – 20%

Bacillus Bacterial Culture – 5%

i. How much of BOD/COD is decomposed at each stage

The test report of sewage water analysis by the Excellence NABLAccredited
laboratory
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Showed the data that BOD/COD is started to decompose from one hour (BOD
136 mg/l and COD 237 mg/l) after the introduction of MIW Bacillus Bacterial
Consortium in to raw sewage water (BOD 163 mg/l and COD 317 mg/l). The
observations have been made for 1, 6, 12, 24 hours and 3, 5,10,15,20 and 33
days. It was found that the nearly 100% BOD/COD is decomposed at the end of
33 days observations as per the data.

ii. What are the decomposition products of organic matter, N & P of sewage?

The decomposition products of organic matter of sewage are converted in to
primary secondary and micro nutrients to be utilized as an energy sources by the
MIW Bacillus Bacterial Consortium.

The decomposition products of Nitrogen can be converted through
ammonification, nitrification and denitrification as N2 (Nitrogen gas) showed in the
data that total Nitrogen of raw sewage water is 45 mg/l which drastically reduced
to 1.0 mg/l during the observation of 33 days, likewise total Phosphorous of
sewage also reduced from the raw sewage water (6.6 mg/l) to 0.37 mg/l by the
MIW Bacillus Bacterial Consortium.

iii. What is the mechanism by which oxygen is provided for decomposition of
organic material in Sewage?

 As soon as the build of bacterial growth, MIW bacillus consortium act as
facultative (without O2,) and start to break and doing rapid degradation of
organics available in the sewage water.

When the MIW bacillus consortium attain optimum population, switching to
obligatory mode (with O2), by obtaining sufficient O2 from the photo autotrophs
(PSII) which induced the oxygenic photosynthesis and liberate the sufficient O2 to
the MIW bacillus consortium facilitate mutualism for nutrients ( for photo
autotrophs) and O2 (for MIW bacillus) for the further multiplication and sustenance
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of energy supply by recycling nutrients from bacteria to photo autotrophs and
photo autotrophs to

 Oxygen is consumed by MIW bacillus consortium during mineralization of
organics resulting in the production of CO2, H2O, and nutrients in sewage water.
The CO2

and nutrients from the mineralization, favour the photosynthesis of photo
autotrophs, which in turn photo autotrophs release O2 to the MIW bacillus.

iv. How is nitrogen content of sewage input removed, its mechanism, byproducts
of this nitrogen removal process, quantification and process for providing oxygen
for nitrogen removal process?

 Soon after the build of population, the first process to be addressed is the
breakdown of organic matter through ammonification, where complex organic
nitrogen compounds are converted into ammonium (NH4+) and ammonia (NH3),
then

 Ammonia-nitrogen is converted to nitrate-nitrogen as nitrification, Nitrate-
nitrogen to nitrogen as denitrification by MIW bacillus consortium by triggering
degradation process of hydrogen sulphide (H2S) cycle as heterotrophic sulphur
nitrification followed heterotrophic sulphur oxidation thereby the odour of sewage
water removed immediately.

 Organic Nitrogen Ammonium (NH4+) and ammonia (NH3) Ammonia-nitrogen
(NH3-N) nitrification nitrate-nitrogen( NO3-N) denitrification nitrogen (N2 ) also
involving in heterotrophic sulphur nitrification hydrogen sulphide (H2S)

heterotrophic sulphur oxidation sulphates (so2-4 ) + energy

v. Process for Phosphorus removal and what are byproducts? How are these
byproducts removed from the water body?

Simultaneously, the inorganic phosphorus (PO2-4) converted organic phosphorus
by the MIW Bacillus consortium and accumulated in their body in the form of
polyphosphate or volutin granules as a nontoxic material. Even in the death of
cells, the polyphosphate (or) volutin released to the water is not causing any toxic
effects to the water.
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4. How much is the bacterial mass produced by each of the decomposition steps,
where will it accumulate and what is the method deployed to remove these
accumulated bacterial mass?

The one litre of MIW bacillus consortium contain a bacterial mass of wet weight of
20 – 25 g of which 2% will be the dry weight bacterial mass. There is no
accumulation of bio mass, since sewage water additive is continuous nutrient will
be supplied that will sustain the bacterial population, the dead cells are act as a
substrate for the growth of other bacteria

5. How long does each step of the decomposition take?

Since all the steps are simultaneous, after the introduction of MIW bacillus
consortium to the sewage water, the decomposition process starts immediately
within 30 minutes and degrade the organic sources with sufficient build of
population which firstly, addressing the critical and prime factor of nitrogen cycle
and Hydrogen sulphide (H2S) cycle in optimized level, auto triggering of
Phosphorous reduction to nontoxic materials and brought down production of
coliforms expected level were addressed within one hour as per the laboratory
results. The continuous decomposition process was observed up to 33 days and
all the parameters like BOD, COD, Total Nitrogen, Total phosphorous, fecal
coliforms, TSS and PH were monitored and optimized after the treatment by the
MIW bacillus consortium.

6. How much time does it take for a lake to meet NGT2019 water quality from a
start time?

The continuous decomposition process was observed up to 33 days and all the
parameters like BOD, COD, Total Nitrogen, Total phosphorous, fecal coliforms,
TSS and PH were monitored and optimized after the treatment by the MIW
bacillus consortium as per the norms of NGT2019
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consortium as
per the norms of
NGT2019 Sl.

No.

Parameters NGT2019 MIW bacillus
consortium

1 BOD ≤10-30 mg/L 7.2 mg/L

2 COD ≤50-100 mg/L 36 mg/L

3 TSS ≤10-30 mg/L 5 mg/L

4 Total Nitrogen: ≤10 mg/L (for
sensitive areas)

1.0 mg/L

5 Total
Phosphorus

≤1 mg/L 0.37 mg/L

6 pH 6.5-8.5 8.2
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VEERAPURA STP DODDABALLAPURA
BEFORE MIW DOSING PHOTOS
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RAWWATER SAMPLE COLLECTION PHOTOS
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DIFFRENCE WATER PHOTOS

05/10/2025 06/11/2025 21/11/2025
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VEERAPURA STP DODDABALLAPURA
POND 1 MIW TREATED WATER LAB REPORT ON
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VEERAPURA STP DODDABALLAPURA
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VEERAPURA STP DODDABALLAPURA
POND 3 MIW TREATED WATER LAB REPORT ON
25/11/2025
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