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Kulgaon-Badlapur Municipal Council was established in 1992. It is a
B class Municipal and having a population of 97,948 in 2001 census report.
Kulgaon-Badlapur Municipal Council is located at central Rly main line

between Mumbai-Pune section & away by 63 Km from Mumbai.

Kulgaon Badlapur Municipal Council was honored By

Hon. President of India with a national award for its barrier free

environment created for the physically handicapped.
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i Context =S
: ;;: Ecological sanitation(ecosan) is a new paradigm in sanitation that %S
| g3 recognises human excreta and household wastewater not as waste but as
= cf resources that can be recovered, treated where necessary and safely used 2’
R again. 3
N o
o Ideally, ecosan systems enable a complete recovery of nutrients in X2
e wastewater and their reuse in agriculture. In this way, they help preserve -7
&% soil fertility and safeguard long- term food security, whilst minimizing the RS
X consumption and pollution of water resources. g
25 . . . . . . e T
A Conventional sanitation technology are coming under increasing critism for Lfv
;:; being economically and ecologically unsustainable. It is evident that the o
| &% United Nations Millennium Developments Goals(MDG) cannot be achieved S
‘2 by conventional sanitation solutions alone and that alternative approaches KO
2 are urgently needed. &2
2 o
N )
2 ey
7 - B
2R Indian Scenario Re
» =20
3 Most towns and cities in India face serious problems in providing 52
t,fq adequate sanitation, sewers and wastewater management systems for the %
3% whole community. Where conventional, waterborne sewerage systems &S
Z exist, human wastes are flushed away with huge amonts of scarce RS
pes freshwater, polluting rivers and the drinking water sources of people living L;cz
3= further downsteam. In addition, more than 650 million Indians do not have oR
L
X access to adequate sanitation at all- there is a huge demand which cannot RS
z possibly be met by conventional sanitation systems due to enormous costs kS
S for the pipe network, lack of water and serious environmental drawbacks. 82
L:}% For this reason, many countries(almost 65 nos) like Holland, China, Mali, o
o8 Nepal,etc have a paradigm shift to provide sustainable sanitation and Z
)
| oX waste management. 82
o=l . ’ . . o
o Ecosan is an established, cost effective and environmentally as well as 82
29 socially sound alternative that can help to solve the pressing problems 2’
oN concerning inadequate sanitation. This not only improve the environmental X
2 situation, but also improves the living conditions in a sustainable way and f.:}a
82 lowers risks for human health. Put shortly, it is an approach to turn waste 2%
ot into wealth. e
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Ecological Sanitation for Adarsh College of Arts & Commerce in Kulgaon, Badlapur,
Maharashtra / INDIA

Introduction

This project is about a “ecological sanitation” system for a daily school in Badlapur, Maharashtra,
established in the context of the EU pilot project “ASIA PRO ECO II”.

The school has about 2600 students (1300 at morning, 1300 at afternoon). The campus of the School
is often used for local cricket matches and wedding ceremonies.

The ecosan system consist of a toilet center and a on-site wastewater treatment unit, which end-
products can be reused locally.

The system is in use since September 2008.

Description of the system:

In general

The implemented sanitation concept consists of a combination of measurments and technologies
allowing to collect, discharge and treat wastewater in a eco-friendly way, and enable a fully reuse of
the products out of the treatment. It is about “ecological sanitation” which aims at:

hygienically sound conditions with adequate sanitary infrastructure, to prevent uncontrolled
dissemination of wastewater borne deseases

closing the nutrient loop

reduction of water consumption

keep process energy for wastewater discharge and treatment as low as possible

That means that the wastewater generation should be as low as possible, the treatment of the
wastewater should not require energy (instead it should generate energy) and the products out of
the treatment products should get reused on-site. Besides that local materials and labours should be
used for construction and running of the system
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Reduction of water consuption:

poor ,low flush” toilet pans; pan with steep slope, reuires only 3-41 for flushing.mit mehr

waterless urinals for boys toilet block; membrane acts as smell trap. To clean the urinals,
they get flushed just two times per day.

(No urinals for girls, because no membrane units for girls urinals available on the market yet)

Picture 2: low flush pan

Picture 3: left: Memmbrane valve for waterless urinal; middle:
common urinal; right: membrane valve attached at the urinal

N

Picture 4: row of waterless urinals in the boys toilet block. (source: ESF, 2008)

Seperate urine collection from boys urinals

- Collection of urine in a 3m® Syntex tank outside the tolet building, with fail-save overflow into the
treatment system in case of uncomplete reuse of the collected urine.
- Hygienisation of the urine by storage (1month) of the urine in separate tanks.
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Urine

5% Ammonia
8% Sulphate
2% Phos hale
% Chilori

0 Urin consits:
|

i |

8

81 % Magnesmm

6

1

A |

.03

1

90% of the nitrogen
75% of the phosphorus
75% des potassium

we excrete!

15% Calcium
% Potassium
Sodium
% Creatinine
% Uric acid

Urea

- INDIA: 4.6g N, 0.6g P, 2.2g K per liter*

95% Water

Picture 5: composition of urine in % (source: internet)

The hygienisist urine can be used as liquid fertilizer, comparable with conventional N:P:K fertilizer,
but with additional tracer elements. In our project, the urine is used on the campus as fertilizer for
landscaping and gardening. Surpluses can be given to farmers in the region, which are interested to
use this.

Wastewater treatment :

The wastewater generated in the toilet block is treated in system with several treatment steps. It is
about so called “DTS” (Decentralized Treatment System) consisting of 3 anaerobic steps followed by
two anaerobic/aerobic steps for polishing of the water. The output products of the system are
r, Nutrients and Energy ready for reuse on the campus.

Design parameter :

The treatment system is designed on a max organic load, like it occurs only at big events on the
campus (e.g. wedding ceremony) or at a dysentery epidemic at the school. So it is able to treat more
wastewater than it generally receives. But the school plans to top the existing toilet building with a
second floor what will double the collection capacity. To ensure that the treatment system will not
get overloaded in case of such an extension, it is designed for this expected future load.

()

1 J6nsson, H. & Vinneras, B. 2004
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Picture 7: wastewater flow through the system (source: ESF, 2008)

Treatment steps:
Biogas Settler

The settler can be considered as a gas tight septic tank with low hydraulic retention times.

Two main treatment processes take place: First, a mechanical treatment retains contaminants by
sedimentation/flotation, and the wastewater from the clarified layer flows through the outlet.
Second, biological treatment through anaerobic microorganisms which partially decompose the
organic pollutants. The digestion process ensures that the accumulated sludge is reduced and
stabilized. Storage volume for sludge is provided for 18 to 24 months, defining the desludging period.
Average reduction of organic content (BOD,COD) is between 25 and 40%. The produced methane can
get captured in form of biogas and be used as an energy source in direct application or electricity
production via gas-generator. The settler is resistant to shock load and variable inflow.
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Picture 8: Biogas Settler with compensation chamber (right), (source: ESF, 2008}

Il. Anaerobic Baffle Reactor (ABR ){(anaerob)

The ABR consists of a series of chambers, in which the wastewater flows up-stream. Activated sludge
is located at the bottom of each chamber. The inflowing effluent is intensively mixed up with the
sludge, wherein it is inoculated with bacterial mass which decompose the contained pollutants. The
BOD reduction rate of the baffled reactor is up to 90 %. The Baffled Reactor is resistant to shock load
and variable inflow, the operation and maintenance is simple and virtually no space.

The ABR is also gas tight and the produced biogas get captured and can be reused on the campus for
running a gas stove.

\Gas outlet

i | i | i

L Qutlet

Inlet I

LR TR T - "y L
it e s ST ST R T

Abbildung 9: Anaerobic Baffle Reactor {(source: ESF, 2008)

I1l. Anaerobic Upflow Filter (AF)( anaerob)

- The anaerobic filter is also known as fixed bed or fixed film reactor and has a similar flow pattern
like the Anaerobic Baffle Reactor. Some filter materials such as gravel, rocks or specially formed
plastic pieces provide additional surface area for bacteria to settle. Non-settleable and dissolved
solids are treated by bringing them in close contact with a surplus of active bacterial mass fixed on
filter material. The BOD removal rate is in the range of 70-90%. The surplus of activated sludge
produced has to be removed in intervals of 1 to 3 years. The AF has his strongness in further
stabilization (BOD,COD,TSS reduction) of low strength wastewater e.g. the effluent from the ABR.
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Picture 10: Anaerobic Up-flow Filter (AF) {source: ESF, 2008)

IV. Planded Gravel Filter (PGF) (aerob/anaerob)

The Horizontal Gravel Filter (HGF) is made of planted filter bodies consisting of

fine gravel. Bottom slope is 1 %. The flow direction is mainly horizontal. The filter is

normally planted with helophytes like cattails or reeds. The main removal mechanisms are biological

conversion, physical filtration and chemical adsorption. Mechanisms of BOD removal are mainly

aerobic and anoxic .The function of the HGF is mainly post treatment. Reduction rate of
BOD is between 75 - 90 %. Reduction of infective organisms is over 95 %. Operation and
maintenance of the system is simple (mainly garden work). The spatial requirements are
compensated by integrating it with the landscapes.
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Abbildung 11: Planted Gravel Filter (PGF) (source: ESF, 2008)

V. Polishing Pond (aerob/anaerob)

Polishing ponds are shallow artificial lakes. The removal mechanisms are sedimentation

of non-degraded and degraded suspended particles, and aerobic oxidation by intake of

oxygen via water surface and photosynthesis of algae. The elimination of pathogens by

exposure to UV-rays represents the third treatment mechanism. The efficiency of polishing ponds is
strongly related to their surface and their hydraulic retention time. The BOD removal normally ranges
between 20 - 30% and the pathogen removal is up to 95%.
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Abbildung 12: Polishing Pond (source: ESF, 2008)

Reuse
The products out of the treatment system are:

- Woater - reused for irrigation purpose on the campus

- Biogas - used for running a gas stove

- Mineralized slude - rich in nutrients; sludge has to be pumped out of the Settler, ABR and
AF every two years. After co-composting with organic material (e.g. kitchen waste) it
becomes a valuable compost earth which gets used for gardening on the campus

Mass Balance

lack-
and Greywater
8mfd
BOD 1500ma/l
COD 2900magl/l

Feacal sludge for
co-composting
—>Agriculture
9.75m’y

Water >
Landscaping:
5.6m7d

Biogas > cooking
or lighting:
6.8m%id

Biogas Sattler ABR AF Horlzontal flow Wetiand Pond

= Smid Qe id Bmd 8m¥/d 5.6m'id
% BOD out: 900mg/1 BOD out: 90mgfl : : 3
¥ Gas production: 3m*/d Gas production:3.8m’/d BOD out: 22mg# 80D out: <20mg Capacity: 12m
- Gas pressure: max 45cm w.c. Gas pressure; max. 20cm WC

BT  Picture 13: Mass balance of the treatment system, (source: ESF, 2008)
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xa Benefits of the system: =X
N (2
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Lﬁ} . - U;,i"
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Closing the nutrient cycle

Humans are eating the best part of the produced edibles, with a high proportion of nutrients. Almost
all of these nutrients leave out body in our excreta (urine and feces). Normally discharge in the next
water body where they over fertilize this sensitive ecosystem which leads to its eutrophication
because of excessive algae growth. The consequence of it is that we need to fertilize out agricultural
fields with artificial fertilizer to keep the soil fertility.

Therefore it is indicated to keep the nutrients in a closed loop instead of duping them in the next
water body.

Table 3: Nutrients in urine and feces ((source: gtz Folienkatalog-Agricuiture. 2006.05.30)

Nutrients in Kg for crop production.

hserient Urine Faeces Total Required for
{500 lfyear) {50 liyear) 230 Kg de cereales
Nitrogen 5.6 0,09 5.7 5.6
Phosphorous 0.4 0.19 0.6 0.7
Potassium 1.0 0.17 G 7. 1.2
7.0Kg 0.45Kg 7.5Kg
+P+ ; .

TotaiIN+P +K ©4% % 100%) 7.5Kg

In our system the nutrients don’t leave the campus. Part of it is in the urine, part of it remains in the
mineralized sludge and the rest is solved in the treated effluent water which will give this water some
fertilizer effect when used for irrigation.

Energy production

Conventional wastewater treatment happens with aerobic bacterias, which need high amount of
oxigen for stabilisation wastewater. This oxygen has to be blown in aerators, which requires energy
input. Besides that in conventional systems the wastewater is lifted up into tanks for treatment,
which requires again energy input. In our system we make use of the natural gifts from nature,
enabling anaerobic stabilization of the wastewater because of high average temperatures (more than
20°C). A by-product of the anaerobic degradation is methane which is the main component of biogas.
Our system doesn’t need any process energy, instead it generates energy in form of biogas, which is
used for a gas stove in the nearby “Ecosan Exibition Hall”.

=> Energy requirements: OkWh

The max. expected biogas production (with full system load) is 6.8m® per day. These 6.8m’
correspond to 4.8m* earth gas or 4 liter diesel. The biogas used for cooking purpose saves LPG which
would be used normally to run the gas stove. Therefore our system helps to save energy and with
this the additional emission of greenhouse gases, which would have been emitted for the energy
allocation of the LPG.
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Conventional sanitation technology is coming under increasing critics for
being economically and ecologically unsustainable. It is evident that the
United Nations Millennium Developments Goals(MDG) cannot be achieved
by conventional sanitation solutions alone and that alternative approaches
are urgently needed.
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Our first step in this project is,
Adarsh College Kulgaon Badlapur.
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Beneficiaries: College with 2600 students per day (1300 morning 1-6
standard, 1300 afternoon 7- 12 standard); besides school time campus
used for cricket matches and wedding ceremonies (up to 800 people).
Board of the college decided to go for new ecoCfriendly toilet centre. Toilet
centre adjacent to existing school building provides independent
enclosures for girls and boys.

2’500 students During holydays campus can get hired for private parties
e.g. wedding (up to 500 users)

Assumptions: :
Wastewater: 7 CUM/day (bw from toilets, gw from hand wash facilities
Urine 300l/day (only from boys urinals; 250 x 1.2l)
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x4 Design and construction: 2
2% Treatment of wastewater from toilet building in a Decentralized Treatment X
o) System (DTS); 5 different treatment steps: Biogas Settler, Anaerobic Baffle L}’ﬂ
o2 Reactor (ABR), Fixed Film Reactor (AF), Constructed o
a} Wetland, Polishing Pond. g
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35 Design parameters: Because of possible further extend of toilet block RS
38 with a second level, treatment system is designed to handle also o
o additional load — Organic load of 12kg COD/day and peak flow of g2
53 1m3/h (about125 toilet usesth). B
o i)
33 Construction material: Biogas Settler, ABR and AF out of cement g2
o blocks, with outside and inside plastering for water tightness. 8
(o] Tl 5 . . . =
e Additional special plaster layers inside Biogas Settler and ABR for gas 2%
a . H H 2
tgv tightness. Slabs for Biogas Settler, ABR and AF are RCC. For sealing RS
N wetland and pond, 2-3 layers of special plastic sheets have been laid 2
o at the bottom. Pipes are pvc. 8
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ZJ;: 4.3 Lakhs — Biogas Settler 1.2 Lakhs, ABR 1.2 Lakhs, AF 1.2 Lakhs, :,::
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33 Costl1Benefit Ratio: 4.3 Lakhs / 2600 persons = 166Rs./person o
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Toilet building

Reuse: - Water: Treated water for gardening purpose
- Collected urine from gents waterless urinals for fertilizing purpose
- Biogas out of the settler and the baffle reactor for cooking purpose
-furhemore the sludge out of the treatment system ca get composted with
other organic material — good soil amendmend

— Complete reuse of Water, Nutrients and Energy

Reuse:
Treated water gets reused on site for irrigation purpose.

Biogas from Biogas Settler (gas pressure 45cm water column) and
ABR (gas pressure 20cm w.c.) reused for show case in nearby Ecosan
Exhibition Hall for running gas stove and gas lamp.

Urine from boys waterless urinals used by local Agricultural College
for research of fertilizer effect of urine application in agriculture.

Nutrients settle in mineralized sludge. System has to get desludged
frequently (every two years) — Sludge can get co composted onUsite
with organic material (e.g. kitchen waste) to valuable soil amendment
for on-site gardening.
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Display Board at Adarasha College EcaSan Toilet

P [P P P [Pt [Pt [Pt [P s P P [P [P [P I [P [P [P s I T e
7 il 7 8 7 ol A ol all 2 Al A s & ST 8T 28] F 8l 28T 28 P all Pl # sl 7 .
[ E | =i 50 e
_...l. , ; ﬂ.l (i _ —
| S Resred et | e [ K i

SIFaFsFalF el alFalFa
)] # S F S A S 7S F S ST P ST P S] 2 A ] AT A8 A ]




A i b g o .

i v s

P i




COMPLETE PROJECT UNIT (ECOSAN)




Adarasha College EcaSan Toilet




Adarasha College EcaSan Urinals
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Banana Farm at Adarasha College EcaSan Project
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Pond with a tire line as bank

Silent features:
Waterless urinals for boys with membrane valve which prevents odors.
Urine gets collected in 3m3 Syntex tank outside toilet building.

>97% of produced biogas gets captured for reuse — Almost no release of
methane (serious greenhouse gas) into atmosphere — CO2 neutral
system, no need of energy; production of ecolifriendly energy!

Help to reduce global warming!

[ all a7 al #all

X - ray view of the whole system




Inspection pipes into every chamber of ABR. — Easy monitoring and
research of treatment performance.

ABR trench ABR to AF

e for el Sannphes
Pt pipe 7,50m dia.
Max gas level ]
1.5m teslony Ref, fine f ] B smal brck/PCC bax
| 1o protect the et plpes

e for test samples.

Test pipe into last chamber of the ABR
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Toilet building =

Reactor
filters

Biogas Settler :
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» Water less urinals at boys toilet blocks
Membrane technology used so no smell in urinals
Urine will be collected only from boys toilet and stored in storage tank

Urine will be provided to agriculture college

Overflow of urine storage tank is provided to treatment system

PRI ISP
SRS TAENS

»qrﬁrﬂpﬂ;i»qn@rv»irﬁbﬂ)ﬁ»ﬁnﬁri»4»?bﬂ»ﬂu?»ﬁ
O &y 7 474 2 Ay 3 .3 B s Ul 2. Y 1]
{3\&<@Q@{L<r\@{m<Aﬂ@\&ﬂ@(gﬁ@{@\rﬂoﬁ@{@{@<@

fase)

T
1 d7]
i

X
2




Benefits of ecological sanitation

= restored soil fertility through = improved soil quality through
nutrient reuse reuse of organics
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Biogas Settler: gas generation 800 lit /day

Baffle Reactor 4
Gas generation 1200 lit / day
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KBMC President explaining “‘ECOSAN” Scheme to HSBC International %3
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Water Dept Head visited “ECOSAN" project.
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Project Manager Tech. Vagwall, Germany.
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SR Kulgaon Badlapur Municipal Council has won UNESCO Water Digest Award 2007- 08
::?1“ for “Best Water Management — Municipal”
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for outstanding contribution in the field of water

e e e T L L1 )

WATER
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E S T12007-2008

This is to certifythat

"BEST WATER MANAGEMENT - MUNICIPAL"

in India.

(PUBLISHER, WATER TIGEST)
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KBMC is gearing up to be the first corporation to launch
German technology in rain water harvesting system

KBMC takes
German route

DK+ Correspondent

f everything goes as per the plan, the
Kulgaon Badlapur Municipal Council

(KBMC) is all set to adopt German tech-
nology in water harvesting system for san-
| itation purpose.

Germany-based companies will be pro-
viding assistance to the couneil for con.
strueting ecoriendly drains and will also
enlighten them about water saving
Schemes, [n an attempt to provide addi-
tional information about Ecological Sani-
tation Project, the German Eovernment in-
vited KBMC president Ram Patkar: for
their weekly enlightening program. The
tour was organised from 15 to 22 June to
converse about sanitation technology, The
tour was organized by Indian Water Works
Association and German firm Deutsche
Gesellschaft fur Technische Zusammenar-
beit (GTZ)

"The German based GT7 Company

would assist in constructing eco-friendly
drains all over the city and VAG Company
is all set to provide pressure equalizer and
plunger water pipe connection system”, in
forms Ram Patkar. He continued that fol-
lowing the use of plunger water pipe con-
nection system, the council wonld be able
o save upto 40% of rain water

The KBMC has already launched a pilot
project titled 'Ecological Sanitation’ at lo-
cal Adarsh School. The project has started
converting human excreta into fertilizer:
"The school has about 2,000 students and it
would provide a great help in preparation
of the project soon”, informed Patkar: Fur-
thermare, as per water saving scheme, the
KEBMC has already started the rainwater
harvesting system at one Shiv Darshan So-
ciety in the city. "The council is equipped
with the appropriate permission to start
the water harvesting system, which will
be installed in 45 housing societies of Bad-
lapur”, concluded Patkar.

Publicity in Various News Papers
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Response from public for our awareness programme of Reuse of water
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ADARSH VIDYA PRASARAK SANSTHA’'S

ADARSH COLLEGE OF ARTS & COMMERCE

(Permanently Affiliated to University of Mumbai)

Naar Kulgaon-Badlapur Municipal Council Office, At & Post KU LGAON.
Rly. Stn. Badlapur (E) Pin 421 503-Dist. Thane.

ACAC/2008-09/282 - 22.,11,02.2009
The President, 5/ QAR VB
Kulgaon-Badlapur Municipal Office, 5\ e 11

- Kulgaon-Badlapur. QS )

Dear Sir, -

This is to express our sincere thanks and gratitude for choosing Adarsh
College Campus for ECO-SAN Project. The ECO-SAN Toilets have been
made operational for last two years in the campus.

Every day more than 2000 boys and girls students are using ECO-SAN
toilets, They are being found waterless, odorless and environment
friendly having best use and reuse and close to the nature. The
treatment plants have been operational and will give good fertilizer which
we will be using for preparation of bio-gas 1o be used ultimately for
cooking purpose (for our primary section).

It is found that ECO-SAN Toilets are very user friendly and as such a
new culture of ECO-SAN is being developed. With a lush green garden
around the ambience is found to be pleasant and students are happily
and preferably using the same over their home toilets.

We once again expresa our thanks for the project in our campus and are
proud to be a part of Eco-Friendly World.

With regards,
Thanking you,

Yours faithfully,
,.n‘!’ R '

4
Py ; ! r?\"\-.f

- : u =
(Dr. Vaidehi Daptardar)
Principal

Waﬂ ; adarsheollege@rediffmall.com




