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Today / Future
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Company Description

INFA

Institute for Waste, Waste Water and Infrastructure Management GmbH

INFA: German consulting and research company, active in the field of
developing waste management concepts for international projects since 1985

Environmentally friendly waste recovery and disposal, disposal logistics, and
guality management along with related base analyses and organisational
consulting and software

Interdisciplinary working institute

number of employees: 50
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Software Portfolio of INFA GmbH
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Treatment of Urban Waste in Europe (2011)
(without NO + CH)

Waste amount EU 27: 253 Mio. Mg, Data for treatment of 245 Mio. Mg

100%

Composting*: 36,8 Mio. Mg

90%
80%

70%

Recycling: 61,6 Mio. Mg
60%
50%
0% Above-ground landfill: 90,2 Mio. Mg l

30%

Minimum targets of the landfill directive no later than 2020!
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I I I I I I I l Protectlon Resources - target: over-achieving!
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20%
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m Landfilling m Incineration (R1+D10) = Recycling Composting / Fermentation

*. including fermentation processes and mechanical-biological treatment (e.g. for mixed waste)
source: Eurostat; Daten fur 2011
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Recycling Rates and Waste-to-Energy Capacities 2011

= Recycling rate 2011

(recycling + composting)

- EU27: @ 40,2%

= Waste-to-Energy-Sector 2011
- ~ 500 plants
- capacity ~ 88 Mio. Mg/a**

Recycling rates 2011
(recycling +
composting/fermentation)

B > 50%*

B > 40% - 50%
> 30% - 40%

[ >20% - 30%

B > 10% - 20%

B 0%-10%

*: DE, AT, NL > 60%

) ** extrapolation based on data of approved capacities and information to the plant ‘ w
source: Eurostat, Eigenrecherchen / Analysen Prognos flow rate; without co-incineration in cement works and power plants N
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Waste-to-Energy — Expansion Needs

8120 B0
=
o
E i
= Countries with primary recycling/ thermal 100 vl
waste treatment in 2011*
- Capacity increase (new construction and &0 AL
extension):
ca. 3 Mio. Mg/a (+ 4%) i
- Countries with primary landfilling in 60
2011** 450
- Capacity increase (new construction 40
and extension): 40
ca. 16 Mio. Mg/a (+ 88%) .
il
0 50
High market dynamics in UK, 2004 2011 2015e  bis 2020e
Implementatlo_n Of demand _Ca_pabll!tles ”:] [ Countries - primary recycling/ thermal waste treatment | 2
eastern Europe is braked by limited financing mmm Countries - primary landfilling 5
Cp gy amge= TOtal number of plants £
possibilities

* Recycling and recovery rate > 60%

source: Eigenrecherchen / Analysen und Prognosen Prognos + Recycling and recovery rate < 60%
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Recycling Quota and Waste Amount in Germany
- Development of waste that has to be pretreated -
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Recycling Quota and Waste Amount per Inhabitant
Example: Germany

kg/(' nh *a.) (average value)

residual waste 200
bio waste 100
paper 30
glass 30
light packaging 25
total 435
(additional other materials: bulky waste, used clothing, small quantities of hazardous A

waste, waste electronic and electrical equipment and many more)

INF
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Recycling Quotae and Financing Challenge
- Development of the waste amount -

residual
waste

waste

bio
waste

raw material management
changed material flow

recyclable
material
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Regionally
differentiated
population
development
through 2030

n‘:, ‘;’
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Population development from 1995 bis 2030
Quelle: eigene Berechnungen, in %
[ | <-30 5bis 0
M -30 bis -20 Obis 5
-20 bis -10 5 bis 10
-10bis -5 M 10 bis 30

Population development
from 2005 through 2030 in
the 439 administrative
districts and urban districts
of Germany:

54% will shrink by
more than 5%

40 % will stagnate
(+/- 5%)

6 % will grow by
more than 5 %.

Population growth is
mainly concentrated in the
rural areas of large cities
and metropolitan areas.

The sign of demographic
change will change in
more than half of the
municipalities over the next

few years.
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Technologies
- Collection systems / Vehicle technology (rearloader) -
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Technologies
- Collection systems / Vehicle technology (rearloader) -
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Technologies
- Collection systems / Vehicle technology (sideloader) in rural areas -
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Technologies
- Collection systems / Vehicle technology (underground containers) -
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Benchmarking and process optimisation
- Standard Optimization Procedure In The Field Of “Disposal Logistics”
and “Street Cleansing” -

e existing performance
in consideration of respective
basic parameters

e Survey of Performance
Parameters in the
operational area such as
employees, vehicles etc.

(accompanying Tours etc)

* Analysis of existing
Operating- and
Organisation Data

e detailed comparison of
performance with other
companies/ cities
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Benchmarking
- INFA-Online-Softwaretool -

.f(Ahttps:f!umfragen.infa.de x

&« C | & nttps://umfragen.infa.de/de

E’ iGoogle

Logout | zuriick

IIhre Benutzerdaten IIhr Ansprechpartner
Eingeloggtals Ko e o TSktinh vo.e - modad
INFA Matthias Adloff Dipl.-Ing. Matthias Adloff 02382/964-527
START | AUSWERTUNGEN
I Arbeitszeiten (Bezugsjahr 2012) I Status < Eingaben gespeichert | Bareich abschlieRen
JJ Umfrage-Bereiche Arbeitszeiten Abfallsammlung i
®  Arbeitszeiten
111 Wann ist der offizielle Arbeitsbeginn der Millabfuhr? ® [hh:mm]
e 1.2 Vorgabezeit fur bezahlte Pausen (7] |min/d 1
example surveys
The B Vorgabezeiten fur Umkleiden und Korperpflege |4, min/d

114 Vorgabezeiten fur technisches Risten min/d

115 Welche Arbeiten ordnen Sie in Ihrem Betrieb den technischen @[] Fze-Kontrolle
Riistzeiten zu?

Fzg_-Wartung

Fzg_-Betankung

|

Fzg -Grobreinigung

116 Wie wird in Threm Betrieb mit Uberstunden/Mehrarbeitsstunden @) [_] Abgeltung mit Freizeitausgleich
verfahren?

14:16
11.06.2013
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Benchmarking
- results (1. ex.) -

Residual waste amount
per vehicle and day [Mg/(veh.*d)]
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Benchmarking
- results (2. ex.) -

Costs per vehicle and year

[€/(veh*a)]
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Benchmarking
- results (3. ex.) -

Logistics costs per collected
waste amount [€/Mg]
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Optimisation process of disposal logistics
- project with SNAGA company in Ljubljana -

1. Optlmlzatlon project SNAGA company in Ljubljana (2009/2010)
Review of initial data
Trip recorder analysis
Accompanying tours
Benchmarking in comparison with other companies (Germany, Austria)
Suggested changes and effects on business performance

2. SNAGA realized INFA suggestions arising from the optimization
project -
reduction in emptying intervals etc.

3. Implementation of INFA-DSPE
software to plan and optimize

the collection routes (2012/2013)
reduce of various collection vehicles

result of the reduced emptying
intervalls

result of optmized routes with
less transportation ways etc.

INFA

www.infa.de
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Disposal Logistics
- procedure investigation -

Review of basic data Standard analysis Comprehensive analysis

Waste quantities
Trip recorder
Daily log

Street lengths

(e.g. maps) >

Vehicle specifications
Personnel data
Container statistics

Operating time and
downtime

Review and monitoring

* Full/ partial
of route plan service
— » Container
Collection times systems
Loading times ™ « Removal rhythms

Times between
properties

Haulage times

Stopover at depot
Journey distances
District structure

Health and safety at work

P
<«

v

Evaluation of existing
situation including

Optimization

Monitoring of

Overall

evaluation

and optimization
performance _ .
: concept implementation
comparison
Appraisal of: Measures in the * Adoption of new

* Vehicle crews

» District structure
* Seasonal factors

* Vehicle systems |l

areas of:
» Tour planning
* Vehicle systems

» Container
removal rhythms

* Operating
procedure

* Work schedules /
shift systems

* Personnel

vehicle systems

* Variable work
schedule models

* Modified route
plans

Monitoring of
optimization
implementation

We keep all project partners including
staff councils fully punctually informed
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Monetary Effects (not SNAGA)

Comparison of the costs (Collection — Transportation — Removal)

(Example of the results: overlaping of different optimization appendages

rural area, rearloader or sideloader in a partial service)

150.000

m 125.000 -
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~ @ 100.000 -
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£33 75000 -
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Overall |50.000 1
costs
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week | 9500 |

Current situation Utilization of the Crew-Power Rural area New working-hour-model ~A
Rearloader 1:2 working time Rearloader 1:1 Sideloader 1:0 4in 5 days I N F A

www.infa.de
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Ecology
- Waste Management and Protection of Resources -

Waste deposited after 2005 emits almost no climate gases
The end of a climate killer

Total sum of climate gas emissions of
household waste in landfills in the
current year [million tonnes
COzequivalent]
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vear of 2004 2020

Deposition

Quelle: IFEU-Studie, 2006, Umweltbundesamt (UBA)
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Ecology

- Measures of Waste Management for Power: decentralised energy supply -

Durchsatz/a - Flow-rate/a
Warmeabgabe - Heat emission
Stromabgabe - Power supply
Durchsatz/a 19 Mio. Mg

Warmeabgabe 14 Mio. MWh
Stromabgabe T Mio. MWh

Incineration plant

Durchsatz/a 55 Mio. Mg
Warmeabgabe 10  Mio. MWh
Stromabgabe - Mio. MWh

Refuse derived
fuel (RDF-) power
plant

n B
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m B [}
m
n | m
| | sl £ . |
. " -1 . Bioabfall-
e '. _' 2 vergarung®
ny < 1
-. . - : m "- ] ;

Quelle: Faulstich, 2012

Durchsatz/a - Mio. Mg
Warmeabgabe*™ 0,84 Mio. MWh
Stromabgabe 0.84 Mio. MWh

Biowaste
fermentation

"1 In Kare nur ausgewahite Verganungsanlagen mit

= 5000 Mpfa Bicabfalleinsatz dargestelit

"'} Geschatzte Bruliowammesrzsugung.

Waste managament in germany: 10 — 20 % from renewable energy!!
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Contact

If you
» have any further questions
» need support

please contact us:

INFA

Beckumer Stralie 36
D-59229 Ahlen

& +49 (0)2382.964-500
+49 (0)2382.964-600
Info@infa.de
www.infa.de

Prof. Dr.-Ing. Klaus Gellenbeck
gellenbeck@infa.de

gellenbeck@fh-muenster.de Thank)/OU fOI’)/OUI’ attentian!
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