
Page 1

GIZ Sustainable sanitation

arne.panesar@giz.de

www.giz.de/sanitation

Energy from Wastewater – or

energy efficient Sanitation

systems?



Page 2

© Forum Vauban e.V. Folie 2

Personal note

eco-building "Wohnen & Arbeiten", Freiburg

grey-water treatment 

with bio-membrane technology
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Special ditches help recharging < 50 % off 
the rainwater back to the groundwater;
the rest goes into a small brook (“Dorfbach”)

©  Panesar & Lange

Clivius multrum composting toilet in use at 

an attended children's playground

eco-district "Vauban", in Freiburg, Germany

Personal note
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DAS, 2009-04-23, Berlin, Germany 4© Panesar & Lange Folie 4
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from waste to energy
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Rainwater harvesting at 

the GENOVA project

in Freiburg Vauban

- storage capacity 7 m3 
- pumping energy:   
 manuel or 
 through solar enery

Comparing energy 
needed for pumping drinking water:

- Hamburg at least 0,9 kWh/m3

- Stuttgart (from lake Constance) at least 2,0 kWh/m3

- rainwater pumped from underground storage 0,3-0,5 kWh/m3 

- Drinking water from the black forest about 0,2 kWh/m3 
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Post - Muelligen, Zurich (Switzerland): Waste water heated offices

Recovery of heat from 

waste water in sewers 

(30 years of practice)

SFr 40 million 

48.700 MWh / year

Heating and waste water – energy recovery

Heat exchanger in sewers

Office heating from waste water plant
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Possible solution for Hamburg:

 Separate, decentralized collection

 Centralized treatment / recovery

© Hamburg Wasser

HAMBURG WATER Cycle 
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Domestic
Water

use

Transport 
to

waterworks

After: Olsson 2011

Drinking
water

Distribution

Waste
water

treatment

Transport
sewage
water

0.24 kWh/m3

0.9 - 10 kWh/m3

0.16 kWh/m3

> 50 kWh/m3

0.13 kWh/m3

Drinking
water

treatment

0.11 kWh/m3

Waste 

Water

Drinking 

Water

Urban Water-Wastewater-Energy Nexus
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Reducing GHG emissions in the water sector

11.06.2014
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EcoSan Pilot Project G.K. Prison in Meru

Biogas: Examples from Kenya

Treatment of the wastewaters of about 1,500 inmates and 350 staff Served by a 110m3

biogas plant, baffled reactor and a 4-door UDDT EcoSan Toilet for staff
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Conversion of urine and feces to energy at an 
omni-gasification plant intended to treat waste of 
50,000 people /day

Treatment consists of drying, conversion to 
syngas using microwave plasma gasification, 
and feeding of gas into a fuel cell.

RTTI Innovations from BMGF Grantees

SANIR [ Netherlands ]                 

• Unit size: 2 shipping containers: 8x15m

• 120 kW net electricity generation thru

piston steam engine

• Endproducts: ash, sanitized hot water

& electricity

OMNIPROCESSOR   [USA]
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RTTI Innovations from BMGF Grantees

http://www.climatefoundation.org/what-we-do-b/land-carbon-sequestration

http://www.climatefoundation.org/what-we-do-b/land-carbon-sequestration
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Wastewater, energy and climate change –

What to do?

11/06/2014

• Reducing or preventing direct greenhouse gas emissions
Reducing methane emissions from treatment tanks and sludge

• Producing and using renewable energy [and fertiliser]
Producing biogas from wastewater

• Reduce amount of wastewater (dilution) to reduce energy needed 
for its treatment

• See sludge as a resource (energy and nutrients)

• Substituting processes that would use energy elsewhere
Recovering nutrients from wastewater instead of producing artificial 
fertiliser
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What are the benefits for wastewater utilities?

• Reduced operational costs of utilities

• Less dependency on fluctuations of energy prices

• More efficient use of water resources

• Contribution to the country’s climate mitigation goals

• Nutrient recycle and enhanced food security through

lower dependency on artificial fertilisers

11/06/2014
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Objective of the working group is to make clear: 

 Link between the sanitation and 

renewable energies and climate change

 Impact of sanitation on climate

 Mitigation and adaptation measures

of sustainable sanitation
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Sketch of biodigester replacing a septic tank. Wastewater as well as kitchen and garden waste 

enter the digester and are broken down to biogas and fertile water.

The advantages: No more emptying of septic tank. Reuse of all water in the garden. Less cost 

on cooking energy.

Methane producing 

organisms produce gas

Feeding 

material

Gas pipe to the house

De-sludging once  a year

Root Treatment System

Storage for irrigation water 

– to be pumped or used for 

irrigation by  gravitation

Irrigation by gravity

Small Biogas Plant For Wastewater,

Kitchen And Garden Waste

Water Sector Reform Programme, EcoSan, Oxfam 25/09/2008

Advantages: energy generation, cash savings and/or reduction of deforestation, 

low capital costs, long life span, water reuse in irrigation, dried sludge as soil conditioner, 

less work required to empty septic tanks
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Facts and Figures
 Daily Visitors: >1,000 (Operating since 2008)

 5 toilet cubicles at a bus park and a new water kiosk

 Wastewater from toilets, showers, hand wash basins:  

→ drained into underground biogas plant 

(anerobic treatment) 

→ biogas production

 Supported by ACP EU Water Facility, GIZ, SIDA

Management Model

 Designated asset holder is Rift Valley Water Services Board

 Implementation/facility managemt by Naivasha Water and Sanitation Company

 O&M concept provided by Water Services Trust Fund (supported by GIZ)

 Private Water Service Provider in charge of O&M (instead of Municipal Council) 

Source: SuSanA  2010

Public Toilet with biogas digester and water kiosk in Naivasha

Biogas: Examples from Kenya
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EcoSan Pilot Plant Kaurine Primary School (Maua District)

Biogas: Examples from Kenya

Sanitation facilities with up to 21 pit latrines on a school compound in a watershed area 

needed improvement. 

124m3 Biogas plant, baffled reactors and 2x5-door poor flush toilet building
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What is the ideal setup for biogas sanitation to be 

advisable?

1. Locations where lots of people come together, such as 

prisons, public toilets, schools

• Or situations where animal waste is available and 

can be combined with human waste

2. Toilets with low amount of flush water, such as pour-

flush latrines, vacuum toilets (the more concentrated the 

better)

3. Where the liquid effluent from the biogas reactor can be 

used as fertiliser

4. Where local expertise for construction, operation and 

maintenance is available (leading countries for biogas 

sanitation: China, India, Nepal, Vietnam, Rwanda, 

Kenya)
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When is biogas sanitation not advisable?

• If only single households (without animal waste) are to be connected

• If a sanitation system is required that can easily be built and maintained

by the users themselves

• If dry toilets are used (unless in conjunction with other waste)

• If there is no possibility to reuse or treat & discharge the digester

effluent

• If there is no local biogas expertise in the country


