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Ecosan toilet center Bangalore India
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Ecosan toilet center Bangalore India

« Serves 800 people

* Produces 50 tonn
bananas/year

* Produces compost for
sale

 Employs 10 people

 Annual cost
10 US$/user
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Experience from Bangalore

 Application of
compost increases
the plants tolerance to
water stress

* Application of
compost is essential
for nutrient utilization
in weathered (red)
tropical soll
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1st. generation 2nd. generation

Bangalore - India design: Lin Jiang, China

www.ecosan.no




Norwegian University of Life Sciences

www.ecosan.no




Norwegian University of Life Sciences

20 - 40% water consumption in
sewered cities Is due to
the water toilet

(Gardner 1997)
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Ecological engineering

The development of human society with nature
for the benefit of both.

(W.J. Mitsch and S.E. Jargensen in Ecological engineering, 1989)
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Design
of ecological sanitation systems
System approach

......[L Organisational
< Structure

« System approach

Technical/
bioloical
structure
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Resources in wastewater

Annual discharge from one person

* Nitrogen (N) 4.5 kg
* Phosphorus (P) 0.6 kg
« Potassium (K) 1.0 kg

Organic matter (BOD) 35 kg
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Glohal status of human-induced
soil degradation

W ery high severity

B High severity

W Yinderate severity

W o severity
— Stable land, ice cap or non-used wasteland

Loss of Soil Fertility (slow but dramatic, global scale)
Can be counteracted by returning treated biowaste

(Map from WWW.FAO.ORG) www.ecosan.no
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The wastewater resource

The fertilizer value of the nutrients dicharged
to the sewer systems in Norway

30 million USD

per year
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The wastewater resource

The fertilizer value of the blackwater from
900 Mio people in rural
China

2.5 billion USD

per year

(UNESCO 2001)
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Phosphorus is a limited resource.
Present mineral P-sources

will last 100 - 200 years.
——_ (Bgckman et al. 1991)

llCt.l:f n of 1kg mineral

mtrogen fertilizer requires
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Design
of ecological sanitation systems

« System approach Rural
« Decentralized systems area
 Recycling and resource Closing the loop
saving
Urban

area
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The toilet!
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Contribution from
the tolilet

* 90 % of N

* 80 %of P

* 80 % of K

*40-75 % of org. matter

* Majority of the pathogens
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An ordinary tolilet
uses 6 - 20 litres/flush
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Future toilet types

(comercially available today)

« Composting /dry sanitation 0-0.1
* Urine diverting 0.1-4.0

« Water saving (vacuumd&gravity) 0.5-1.5

iter/visit
iter/visit
iter/visit
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Composting toilet at roadside facility - Sweden

Elected the best
roadside facility
In Sweden 2002
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Dry sanltatlon hygiene

* International research
show that dry

. sanitation may give

e ~anequal or higher

Al reduction of

pathogens and a high

reduction in risk of

exposure.

(Stenstrom 2001)
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N Dual flush urine -

-] diverting system

7 7|
@ i'é < Faeces and graywater  Treatment

DO\ J

| SR / Storage tank Fertilising

* Urine flushed with 1-2 dI

* Faeces - flushed with 2-4 liters

(Jonsson et al. 1998
www.ecosan.no
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Low flush toilets
Vacuum C_Sravity
0.5 - 1.5 liters/flush 1 liter/flush
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Vacuum toilets

« Small diameter pipes

* Piping independent of
Inclination

Vacuum - 50mm

Gravity - 110mm
WWW.ecosan.no




4 KWh/person and year
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Source separating system

Vacuum or low flush gravity toilets

Toilet waste (bléckwater) +
organic household waste (OHW)
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Source separating system

Vacuum or low flush gravity toilets

Liquid composting
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Liquid composting

e Aerobic process
*Temperature 50-60°C
*No odours
~| *No nitrogen loss
E _*Runs with a net energy surplus
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Source separating system

Biogas, CH,

B
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»7Z.ero emission house”’
16 viviendas
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»80% of the vegetables consumed in urban areas in Cuba
are grown within urban areas
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Greywater treatment



Norwegian University of Life Sciences

Total nitrogen concentrations

In untreated

greywater (mg/l)
Drinking water (WHO) 10,0 mg/I
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Total phosphorus concentrations in
untreated greywater (mg/l)
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Greywater treatment

Pretreatment

biofilter
Pump/siphon -

Septic tank

Level control &
sampling port Horizontal subsurface

flow wetland filter
Www.ecosan.no
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Greywater treatment at
Klosterenga Oslo

Effluent values:

Fecal coliforms: 0

Total-N: 2,5 mg/l

Total-P: 0,02 mg/l

www.ecosan.no







Norwegian University of Life Sciences

Norwegian concept - Ecological Sanitation
< . in Kuching, Malaysia

Pre-treatment
Biofilter
L 4
L, ! Bl 7%
Qil & Grease Pump Cnnstruned Wetland Storm Water
Tank Sump Drain
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Preliminary Assessment of
Investment Cost

Conventional Centralized | 3,000 Million MYR
Sewage System

Ecological Sanitation 1,000 Million MYR

www.ecosan.no
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Investment cost
of centralized sewer systems

« Collection system 80%
_ * Treatment 20%
Sewer lines

/ In the US:
« 37% of all new developments are
serviced by onsite or decentralised
\}“\\, e

are in cities and their suburbs

systems
(USEPA 2000)
Wastewater

« over 50% of onsite/cluster systems
treatment plant

T —
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Preliminary results:

BOD <2 mgll
Total N 2.2 mg/l
Total P 1.9

Faecal coliforms 50/100ml

www.ecosan.no




T

ey -
e S EWR T




Norwegian University of Life Sciences

Ecological sanitation leads to

Improved health by
diverting blackwater from
the water cycle

Affordable solutions with
low investment and
maintenance costs

Increased food security
by better fertilizer
availability

Substantial water
savings by using water
saving toilets and reuse of

greywater www.ecosan.no
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Ecological sanitation leads to

* Bioenergy production by
| integrated solutions for
- T wastewater and organic
—am JaiaP waste

« Economic development by
generation of local business
opportunities

g e mghon

a=in % .« Stakeholder involvement
k and system acceptance
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Conclusion

Leapfrog the conventional centralized sewers
Go straight to modern sanitation based on ecological principles
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