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What does ecosan stand for?

ecosan = ecological sanitation

IS no specific technology but a new philosophy that
sees substances as resources instead of waste

aims for achieving the natural principle of closing
the loop by a reuse-oriented approach

flow streams are often collected separately
unnecessary dilution with water is avoided
both low-tech and high-tech technologies are used
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Ecosan requires an interdisciplinary approach!

Institutional
administration

Economic and small-
labour promotion

Flood protection

Health &
hygiene
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Possible ecosan elements

solid biowaste faeces urine greywater rainwater
Vacuum sewer age

c

= Gravity sewerage (conv. or small  -bore, centr. or decentr.)

Q —

2 Solid -liquid separation Separate Rainwater

0 ;

2 Urine diversion greywater harvesting
collection

Composting toilets Dehydration toilets

- | Constructed

& l Prolonged) storage | wetlands, Rainwater

E ponds, bio - treatment

- rocessin .
E | Anaerobic treatment Sludge é e it
. o ki Waste water treatment (centralised or decentr.)
soilification — -
Greywater
Soil conditionning with treated Fertilizing gardens,

s Excreta and Solid Biowaste with Urine m”g'“ztg;’rh

® : or derivates d (Re)-Use as service

é BIDgEp KoR Dy Reuse of (treated) wastewater s hEiay

3 lightning, L | aquaculture, ground water

cooking, in agricu tgre,haquacu ture, recharge etc.
electric power epuvalisation, etc.
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Sanitation includes:

Excreta managemenp(faeces, urine)

Gre management
Solid waste managemen
Stormwater drainage

borganic fraction)

Link between ecosan and solid waste management
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Similarities and differences (ecosan « solid waste)

Collection | Separating urine from faeces at the source (e.g. Urine
Diversion Dehydration toilets).

Transport | Road transportation of urine/faeces in
barrels/containers

Treatment | Composting or fermentation of faeces and organic
kitchen/garden waste

Transport | Road transportation of sanitized urine/faeces in
barrels/containers

Reuse Compost or digestate originating from excreta face
acceptance problems ® marketing / efforts providing
confidence are necessary!

Common fields for mutual learning:
transport logistics, process technology, product marke ting,
public acceptance for reuse.
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Sanitation should be seen as a closed system

Crop grown with sanitation products (fertiliser, wa ter)

Part A Part B Part C Part D Part E
Household Treatment Reuse (e.qg.
toilets and agriculture)

storage
Toilets, Treatment for Sale of fertiliser,
showers, faeces, compost,
baths, sinks, greywater, irrigation water
washing urine
machines, ...
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3 ecosan projects
with solid waste management issues

1. Philippines: Allotment gardens, Cagayan d'Oro

2. India: Adarsh College of Arts and Commerce,
Badlapur

3. Germany: GTZ Headquarter, Eschborn
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5 gardens in different urban areas of the city
serving 55 urban poor families (some are
garbage pickers)

also biowaste is added to the compost heaps
and converted into organic fertilizer

contributing to integrated solid waste
management

produced vegetables:

7%

25%

@ sold to walk-in buyers
O consumed by family
B given away to friends

68%
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Philippines: Allotment gardens, Cagayan d'Oro

Urine diversion dehydration (UDD) toilets
were built in each of the gardens

92% of the gardeners responded
positively on the use of treated human
urine and faeces as organic fertilizers
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India: Adarsh College of Arts and Commerce, Badlapur

2600 students per day (1300 morning + 1300 afternoon)

Front view of Adarsh College

Existing toilets are in bad condition
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India: Adarsh College of Arts and Commerce, Badlapur

Urine from boys
waterless urinals
300lid

': Black-

and Greywater
400 user x 201 = 8m’

Feacal sludge for
co-composting
=>Agriculture
9.75m’ly

Water -
Landscaping:

Biogas = cooking
or lighting:
6.8m’/d

BOD 1500mg/|
COD 3000mg/|

5.6m°/d

- & B b dal
- ISR 1 |
.
Bmgaaas Httjef ABaR AF Haorizontal flow Wetland Pond
FhliE: am/a 8m/d 8m/d 5.6mid
BOD out: 900mg/l BOD out: 80ma/l it ’ s 3
Gas production: 3m”id Gas production:3.8m’/d BOD out: 22mai BOD out <20mgd Capachy: 'tim
Gas pressure: max 45cm w.c. Gas pressure: max. 20cm WC
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India: Adarsh College of Arts and Commerce, Badlapur

Anaerobic treatment system

Anaerobic Baffle Reactor
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India: Adarsh College of Arts and Commerce, Badlapur

Anaerobic treatment system (X-ray view)
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Germany: GTZ headquarter, Eschborn

Phase Il

(to be realized in 2009
if funded by BMBF)

Phase |
(realized)

Drinking

water Urine separation toilets

I
I
I
I
I
I
and waterless urinals I
I
I
I
I
I
I

[ ]

MAP-
precipitation,

|

|

|

|

|

|

|

|

|

|

|

Urine , |
ammonia I
|
|
|
|
|
|
|
|
|
|
|
|

storage B
J stripping MAP +
. ammonium :
Urin | > > K Agricultural
| — - reuse

Excess sludge

Treated effluent:
Re-use as service water,
_> irrigation, infiltration or

direct discharge

v
Sewerage and

sewage treatment
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Urine pumping & transport

~

@k -

_ ;2_; pump truck connection
[\ to docking station i~

storage tanks
outlet

inside of storage tank
during urine evacuation

pumping into
containers
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Online survey (1 Sept 2008)

182 participants (GTZ
Do think the separate collection of urine and usage as

employees) / fertilizer is a good idea?
majority (89%) thinks the a5 7%

. . H yes
separate collection of urine O no
and usage as fertilizer is a B no opinion

good idea 89%

majority (69%) would buy

fruits which are fertilized with  Would you buy fruits which are fertized with urine following the
\ WHO guidelines for the safe use of urine in agriculture?

urine

7%
44% think it should be 24% myes
allowed to use urine as a 0 maybe
fertilizer for organic farming Foy,  ENO
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Survey results

"The approach is good, but the technical realization of the
toilets could be done better."

"Solid matters stick in the toilet!"
"| fear that hormones and drugs end up into the plants."
"Is water saving in Germany really necessary?"

"GTZ is probably the only company which asks their
employees about their sanitation habits."
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Conclusions

Ecosan and solid waste management use
common elements (transport, processing,
marketing)

Ecosan community can learn from the solid waste
sector (realization of the closed-loop-approach)
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Thank you!

Christian Olt (GTZ ecosan programme)

Wwww.gtz.de/ecosan and www.susana.orq

partner of
sustainable On behalf of

PRy Federal Ministry
Sa'."tat'on % for Economic Cooperation
alliance and Development
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