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Waste management in Germany

“Closed Cycle Management Act” (kreislaufwirtschaftsgesetz)
= b5-step waste hierarchy

1 . Prevention of waste

2. Preparing for re-use

3. Recycling
4. Other recovery, e.g. energy recovery

5. Disposal

1 Megagram (Mg) = 1,000 Kilogram (Kg) =1 Metric Ton (t) 3



Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

No landfill for untreated waste from households
= In Germany since 2005
= in the City of Hamburg since 1998




Waste management in Hamburg
- How can we make the best of it? - STADTREINIGUNG HAMBURG

Municipal waste treated in 2009 by country and treatment category | sa  somia and
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Waste management in Hamburg @

- HOW can We make the bESt Of it? - STADTREINIGUNG HAMBURG
1. Prevention of waste
) 2. Preparing for re-use
Examples for prevention of waste 3. Recycling
. C L 4. energy recovery
= Deposit for multi-trip bottles (glass) 5. Disposal

= Design of products
= |ess weight (packaging)
= designed for repair (electric devices)

= Shops / markets without packaging
= Ban of plastic bags
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Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
. 2. Preparing for re-use
Examples for preparing for re-use 3. Recycling
4. energy recovery
5. Disposal

= STILBRUCH stores for useful items from bulky waste
collection in the city of Hamburg

= |ow prices (social aspect) for used furniture, books,
consumer electronics

= Retread of worn tires




Waste management in Hamburg @

- How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
2. Preparing for re-use

Prevention of Waste by STILBRUCH 3. Recycling
= Direct marketing of furniture, books, textiles etc. at . Disoogal Y

secondhand store “Stilbruch” (subsidiary of SRH)
= 1,300 Mg/a (furniture)

= Source: recycling center, bulky waste collection on
demand, direct delivery, dissolving of households (service
offered by Stilbruch) :




Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (1)

= Paper
= 098,000 Mg/a from households (58 kg/a/per head)
= 136,000 Mg/a from commerce and industry
= costrecovery 28 % =
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2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal




Waste management in Hamburg @

- How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
2. Preparing for re-use

Examples for recycling (2) 3. Recycling
= Biowaste (green bin): 58,500 Mg . D e

= treated in SRH-owned fermentation and composting plant
‘BKW Bltzberg’ by dry fermentation

= costrecovery 22 %

= seasonal surplus: treatment in other composting plants
(tender / contracts)
=>» expense for SRH (45 — 60 €/MQ)
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2. Stadtreinigung Hamburg (SRH) @

How can we make the best of it? STADTREINIGUNG HAMBURG

1. Prevention of waste
] 2. Preparing for re-use
Examples for recycling (2) 3. Recycling

4. energy recovery

5. Disposal

= Dry fermentation and composting plant

= in operation since 2011

= capacity:70,000 Mg/a (60,000 Mg bio + 10,000 Mg green
waste): Cost reduction, climate protection, safety disposal

= Biowaste triple strategy
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Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (2)

= Biogas and composting process at the biogas an
composting plant (dry fermentation)

\ Gas sto?é{ﬁe‘tanksv:
3 X970 m3
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1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal



Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (2)

Delivery——> Processing—> Storage —> Filling of fermenter

Emptying of fermenter <
Difestate storage

Mixing

Supplyto rotting hall
Heap construction
Riarranging of heaps
Output

l/ Overflow,

Fineprocessing——> Composi

2. step: Composting

Stop of process

/ Fermentation \

Initiation of process

N S

Poorgqs

Biomass!

vessel

v
Flare <. _

Gas production

v
Crudebiogas

\ 4
~ Processingofgas— ~>Biogas
vessel

A\
Biomethane———> Public

gas grid

1. step: Dry fermentation
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1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal




Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
2. Preparing for re-use

Examples for recycling (2) 3. Recycling
- Biogas supplied to grid: 11,900 MWh o Disposal
= Compost (agriculture): 19,300 Mg

= Total area of plant: 13 ha




Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (2)
= Leaves (street cleaning/gardens): 12,700 Mg/ a
= Tender, expense for SRH (40 — 55 € / Mg)

= Cleaned, pressed to pellets, enriched with minerals,
used in agriculture as soil conditioner

15
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Waste management in Hamburg @

- How can we make the beSt Of it? - STADTREINIGUNG HAMBURG

Examples for recycling (2)

Waste
fraction

(separate collected)

Biowaste

Green waste

Leaves

Wood
(furniture,
construction wood
etc.)

General

possibilities for

treatment

Fermentation,
composting

Fermentation,
composting,
incineration

Fermentation,
composting,
incineration,
gasification,
pelletizing

Reuse, recycling,
Incineration,
gasification

Main ways of

treatment at SRH

Fermentation +
composting

Incineration

Reuse / recycling of
bulky waste
(furniture)

1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

Marketing by > D'SPosal

SRH: Other
treatment ways*

Seasonal surplus:
Composted

Seasonal surplus:
Composted

Leaves (leaf-bags):
Composted

Leaves (street
cleaning):
Processed to pellets

Recycling
(chipboards),
Incineration



Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (2)

Glass

brown

green

colorless

29,100 Mg/a from households
8,200 Mg/a from commercial
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1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal
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Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (5)

= Other collection systems
= Glass -> 29,100 Mg/a from households
= Clothes -> 6,200 Mg/a from households
= Consumer electronics -> 11,800 Mg/a
= Hazardous waste -> 2,300 Mg/a
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1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal




Waste management in Hamburg @

- How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
2. Preparing for re-use

Examples for recycling (3) 3. Recycling

= Packagings (metal, plastic, cardboard) ;‘: g?sggﬁsfgfcovefy
= 33,900 Mg/a
= 20 kg/a/per head
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Waste management in Hamburg
- How can we make the best of it? -
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STADTREINIGUNG HAMBURG

Examples for recycling (4)
= Recycling center
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1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal
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Waste management in Hamburg
- How can we make the best of it? -

Examples for recycling (4)
= Recycling center (12)
= wood -> 30,000 Mg/a
= garden waste -> 20,500 Mg/a
= scrap metal -> 5,500 Mg/a
= fridges -> 1,300 Mg a
= 25 fractions of waste -> total 100,000 Mg/a
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1. Prevention of waste
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4. energy recovery
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Waste management in Hamburg @

- How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste

2. Preparing for re-use
Examples for energy recovery 3. Recycling

. Biogas plants 4. energy recovery

5. Disposal
= one plant for commercial biowaste (wet fermentation)

= one plant for organic waste from households (dry
fermentation

= [ncineration plants




Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste

. 2. Preparing for re-use
= Beyond household waste: Treatment of commercial 3. Recycling

biowaste at SRH in a ppp-model (SRH 47.5%) 4. energy recovery
5. Disposal

= Biowerk: Wet fermentation plant with CHP aggregate

= Plant fed with biowaste from gastronomy, canteens,
supermarkets (expired food, food residuals, fat/oil etc.)

= Data 2013
= Biowaste (input): 18,400 Mg
= Electricity (to grid): 6,100 MWh
= Heat (local heat grid): 5,800 MWh
= Digestate (agriculture): 20,000 Mg




Waste management in Hamburg @

- How ca“ we make the beSt Of it? - STADTREINIGUNG HAMBURG

SRH-owed dry fermentation
and composting plant, 2011 _ _
Incineration plant

Capacity: 70,000 tons/a . Stapelfeld, 1978

Contract with SRH
until 2016 for treatment
J of 200,000 t/a

PPP-model (SRH 47,5%) SRH-owned incineration plant, 1973
wet fermentation plant, 2006 (closed down since Jul 2015)

Capacity: 20,000 tons/a ‘ Capacity: 180,000 tons/a

Hamburg
Incineration plant ‘ SRH-owned incineration plant
Rugenberger Damm, 1999 BorsigstralRe, 1994
Contract with SRH until (bought by SRH in Dec 2014)
2019 for treatment of Capacity: 320,000 tons/a

320.000 t/a

24




Waste management in Hamburg @

- How can we make the beSt Of it? - STADTREINIGUNG HAMBURG

Incineration plants

= Globally 2,500 incineration plants, in more than 30
countries, are in operation

= With 400 plants in Europe
= |ncineration technology is not realisable in all

countries (weather conditions, waste composition
(heat value!) financing, logistics etc.)

Household waste heat value comparison for various countries:

Heat Value

Germany 9 - 11 MJ/kg
China 4 —7.3 MJ/kg
Brazil 3 —6.9 MJ/kg

India < 4 MJ/kg .



Waste management in Hamburg @

- How can we make the best of it? - STADTREINIGUNG HAMBURG

Waste as energy source

= Comparison of heat values (= usable energy content
during incineration) of different energy sources

oil Natural gas Stone coal Brown coal Wood Waste
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Waste management in Hamburg
- How can we make the best of it? -

Incineration plants

Incineration plant MVB in Hamburg
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1. Prevention of waste
2. Preparing for re-use
3. Recycling

4. energy recovery

5. Disposal




Waste management in Hamburg @

- How can we make the beSt Of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
] _ 2. Preparing for re-use
Incineration plants 3. Recycling
4. energy recovery
5. Disposal

Kreis Dithmarschen

Kreis i
Kreis Segeberg Gemeinsame Mengen der

Steinbur Krei
P 30000 Sto:sr:SEm Landkreise Lauenburg und
Kreis Stormarn an MVA Stapelfeld
Pinneberg 110.000
Landkreis .
BRI Landkreis
Stade Kreis
Herzogtum
Lauenburg
Landkreis 48000
Rotenburg andkreis Landkreis
i Lineb:
[Wu;néejooo Harburg ineburg
6 000 Landkreis
. : Landkreis Liichow-
Landkreis Uelzen Danneberg
Heidekreis
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Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
) _ ) ] ] ] ] 2. Preparing for re-use
Incineration plant (MVB) with three incineration lines 3. recycling

- 4. energy recovery

oae el A\ 0 Do s o= 5. DiS Osal
~ “‘\—\ o g_‘ . "‘ I 4' MVB Llne 1 + 2 Waste * p
“—"h. |
|\/|VB Line 3: WOOd . s L T .

= One line for wood (polluted and non-polluted)

= Two lines for production of electricity and steam for
district heating system
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Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
] _ ] . 2. Preparing for re-use
Incineration plants produce steam for district 3. Recycling

hea'“ng System 4. energy recovery
5. Disposal

)
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Waste management in Hamburg @

- How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
. . i . . 2. Preparing for re-use
Emissions of incineration plants (MVB) 3 Rec?/cling
4. energy recovery
5. Disposal

permissible limits
in mg/m3 200 50 10 10 10 50 0,03

permit Germany
permit Hamburg

%,3 104 0,2 0,1 06 7,2 0,0064 mean value 2014 in mg/m?3 E
E /

o
31




Waste management in Hamburg
- How can we make the best of it? -

Emissions of incineration plants (MVB)

permissible limits in mg/m3 1 0,05 0,5 0,05 0,1 ng/m?3

Emissionen [%]

100

N A OO ©
o O O o

permit Germany
permit Hamburg

HF Cd+ Tl Sb-Sn As-BaP PCDD/F

0,04 0,0006 0,0082 0,0018 0,0345ng/m* mean value 2014 in mg/m3

32
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Waste management in Hamburg @

- How ca“ we make the beSt Of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste

: : _ ) 2. Preparing for re-use
Recoveries from 1 Mg waste (MSW) after incineration |3. recycling

4. energy recovery
- 24 kg Fe 5. Disposal

- 3,4 kg other metals
12,4 kg hydrochloric acid
3,5 kg gypsum
220 kg slag
2.100 kWh energy

—

&
D e % i R anl |
L

B T N [] ﬂ

| s | s

z A > N




Waste management in Hamburg @

= How can we make the best of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
I ] 2. Preparing for re-use
Slag (“bottom ash’) becomes a building material 3. Recycling
4. energy recovery
5. Disposal

VOm Kessel ===r™'=1 "
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Waste management in Hamburg @

- How can we make the beSt Of it? - STADTREINIGUNG HAMBURG

1. Prevention of waste
. _ ) 2. Preparing for re-use
Waste Incineration In Hamburg 3. Recycling
4. energy recovery
5. Disposal

= clean and safe

= controlled technical process

= accepted technique by citizens

= essential for energy supply

= a lot of recycling products

= on long-term view financial advantageous

35




Waste management in Hamburg
- How can we make the best of it? -

of waste from households in Hamburg will be
recycled or used for energy production

1%
of waste from households in Hamburg goes to

landfill (treated hazardous waste, contaminated
ashes)

36
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1. Prevention of waste
2. Preparing for re-use
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4. energy recovery
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Waste management in Hamburg @

- How can we make the beSt Of it? - STADTREINIGUNG HAMBURG

Planning of treatment plants: How to decide for a

waste treatment process with energy recovery?
How is the economic
situation of the company?

Where might the Which kind of waste
plant be located? is to be treated Which end products
Which pollutants are emitted / (fraction/amount)?  are generated?

gy Which kind of
. recycling process is
possible/useful?

destroyed / generated?

How is waste collected

(e.g. separate collection,

(municipal) politics)?
What are the ecological
and economical benefits

What are the legal
conditions (e.g.
approval for plant)?

(long-term)? What kind of pre-
Which by-products  How is the market treatment is useful /
are generated / situation (currently and necessary?

How can these be in future) for waste _ _
used / disposed of /  fractions, end products, oM point of view
avoided? by-products? of a public or a

_ _ _ private company? 3,
Which kind of waste treatment plants already exist?






