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Income generation & climate protection by valorising municipal
solid wastes in a sustainable way in emerging mega-cities

Valorising Waste

The organic waste chain in Addis Ababa
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Flow diagram of integrated solid waste management a Megacites
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Source: kfw, 2010
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Waste as a problem B Dt

Megastédte von morgen

E In 2005 about 5% of the global GHG (ca. 1,300
Mt CO,_,) resulted from waste management
(BOGNER ET AL. 2007).

® The major source of CH, emissions is waste
disposal (dumping/landfilling of organic
material).

B Incineration and open burning  of wastes
containing fossil carbon are the most important
sources of CO, emissions (IPCC 2006).

B Especially in developing countries, the rapid
iIncrease in volume of solid and hazardous waste
generation has severe impacts on global and
local environment, natural resources, public
health, local economy and living conditions
(UNEP 2010a).
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#GN'S Waste as an opportunity Megacites
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m It could already be shown that waste
management can be significantly improved.

m Climate protection : Including the credits from
material and energetic utilisation of wastes into
the balance, waste management could finally
be transformed from a greenhouse gas emitter
to a system, actively contributing to global
climate protection (DEHOUST ET AL. 2005).

B Saving resources :there must be a change
from waste management to material flow
management and resource management.

m Income generation : optimized waste
management structures are creating regional
added value
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Reduction potentials by Examples
waste management activities % of total GHG-emissions
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Based on different sources
(IPCC, BMU, ...): :
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Megacities

Example: Reduction of GHG Emissions in Germany
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#GNIS Example: Reduction of GHG Emissions in Germany N fidgecities
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#GNIS Saving resources R e e

Meﬂastédte yon morgen

Organic wastes as a source of renewable energies, r  enewable raw materials
and soil conditioners / fertilisers
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What do you see here?
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#GNIS S&VIHg resources x Megacities

Meﬂastédte yon morgen

The consequences can already be seen from the
development of secondary raw material prices!
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Resource

consumption Limit of resource
technology ) Know-how and
improvement ' technology transfer

|

industrialised countries

developing countries

GDP per
capita

Requirement:
» Decoupling of resource consumption from economic development
» Decoupling of environmental burden from resource consumption
. know-how transfer to emerging and developing countries
Development of adapted concepts
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2. Topics of the IGNIS-Project




" The current waste situation in Addis Ababa R Mlbacives
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Waste generation — collection - treatment:
Per day and capita about 0.35 kg of wastes are generated

B with an population of 2.9 Mio. people that equates to about 375,000
tonnes of waste per annum

B about 75 - 80% of that waste (290,000 tonnes) are collected

B the remainder is dumped in rivers or backyards or burned on the
streets

of the collected waste about 90% are landfilled(?)
and 10% are recycled
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ﬂ Future

Waste flow streams and stakeholders

Model by the software-tool UMBERTO
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P4: direct waste
treatment
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.| Waste related emissions - GHG B Dt

} Megastédte von morgen

The organic content (esp. landfill) is the major so  urce of
GHG emissions!

@ Landfill

mWild Dump
O0pen Burning
OWaste to Energy
B Composting

BTransport

Wild Dump
5%

Open Burning
Composting 2%

1% Waste to Energy

< 1%
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A Megacities

IGNIS — Pilot Projects l

Within IGNIS we are addressing all of these issues:

E Environmental Protection
B Climate Protection

B Conservation of Resources

In line with the pilot projects, we want to implement and analyse.

B Another major issue is the income generation of all the local

people involved in the pilot projects. Otherwise none of these
will be feasible or sustainable!!

B Finally, the transfer of the achieved results to Addis Ababa as
a whole is also one of the focal points of IGNIS.
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IGNIS — Pilot Projects = Megacities
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Pilot projects:

m Gerji Pilot Project

(Separate collection of biowaste and composting)

m Ediget Composting Project

(Separate collection of biowaste and composting)

m Biogas Latrine

(Public latrine to generate biogas as fuel for a cafeteria)

m Integration of a biogas plant at the university
(cafeteria, bath and washing room)
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IGNIS — Pilot Projects MW
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Pilot projects:

m Dumpsite Improvement

(concept mechanical biological treatment, sanitation of dumpsite,
new sanitary landfill)

m Charcoal Production from biowaste

Utilisation of biowaste to generate charcoal for cooking purposes

SRR YOA

ﬁ Burdiiminigbenum
filr Bildung
ung Forgchung

N_Y
T ﬁmﬁw:m = % baua: &~
E'IUIIgI'I‘ Ize ngmb}:{ Bundesanstalt fiir Arbeitsschutz

und Arbeitsme dizin




IGNIS — Pilot Projects

B Megacities

Megastédte von morgen

Pilot projects:

m Terra Preta / Compost Application + Erosion
Prevention

Utilisation of compost and/or Terra Preta to grow energy plants to
prevent soil erosion

m Waste Paper Recycling
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3. Pilot-Project: Gerji Composting
Plant (by Ato Getaneh Gebre)




B Megacities
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BaS I CS h Megacities

Gerji pilot project began in 2003
Bole Sub City; Kebele10/11; 5625 m?
Promote HH separated organic waste composting

Started with 30 HH/60HH

Awareness-waste bin-checklist-data collection-training

In 2008, AAEPA signed agreement with IGNIS
Scale up the existing pilot project from 200-300 HH

............
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:

Megacities

Objectives

To scale up the pilot project from 60 to 200-300

To improve Gerji pilot project
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Megacities

e 200 HH selected

e Gettheir
willingness

e Dataon GPS &

HH

contact address
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= megactes
Work Program

Source separation, collection, weighing and
transportation

Aerobic Composting
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B Megacities
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Megacities

Raw Material Quality

Moisture Content (%) = 71.69-77.12
Organic Matter (%) = 72.5-81.8
Organic Carbon (%)= 42-47.4

Total nitrogen (%) = 1.26-3.39
Avalilable P (%) = 0.13-0.21

Total K (%) = 0.24
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Heavy metal concentration of the matured compost (m

Compost Quality

g/kg of dry wt) 2008

Trace Treatments

Metals Treatment 1 Treatment 2 Treatment 3 Treatment 4
Cadmium | 0.3995 < 0.0696° 0.989 £0.0317° 034176 +0.0169° | 0.4604 = 0.0459°
Chromium | 10.095 = 5.0085° 19.675+2.7048" 34,5695 + 8.4503° 13.188 + 3.4479°
Cobalt 17.075 = 0.3377° 13902471 16,5153+ 1.1769* | 16.416+ 0.5773?
Copper 32.536 + 04295 29.62 £1.0681° 41,845 £ 0.4705° 33.852 + 2.1408°
Lead 234,886+ 101004 | 424619=7.5639° | 45 734 = 6 6605" 38.1567 = 3.5551°
Nickel 31.656 = 3.0068 23.16 + 3.8058" 25.7125+2.8691° | 19.995 +1.8850"
Zinc 176.71 = 29.0996* 159.978 £25.6355" | 185454 +29.7555° | 183.956 = 28.4657°

C/N ratio = 13.68:1 Desalegn 2008
=10:1 AAEPA 2009
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Megacities
Meﬂastédte yon morgen

Thank you for your attention!!
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