Biowaste Recycling
in Austria
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Organic Waste treatment in Austria
» 480 Composting Plants

v' Source separated organic waste (green and kitchen waste)
v’ Capacity: ca. 1,1 Mio t
v' Input: ca. 800.000 t

» Ca. 300 Biogas Plants
v 6 big co-fermentation plants for commercial waste and
sludge - 10 to 20,000 t capacity / year

v' 4 big biogas plants for municipal organic waste - 10 to
20,000 t > 10 to 20,000 t capacity / year

v Ca. 290 small scale plants = slurry & agricultural crops,

partly co-fermentation of organic waste (e.g. rendered fat
etc.)

March 2004: only 150 biogas plants !
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The Austrian Biowaste / Compost Legislation

v Ordinance on the Separate Collection of Organic

Waste 1992 & 1995
v’ Separate collection of organic waste - mandatory
» Compost Ordinance ... Sept 2001

The 1st END of WASTE Regulation !

v' Source materials
v" Quality requirements for compost
v" Product certification & labelling

> State of the Art o Composting Feb 2005
Technical Guideline
v" Enviornmental requirements

v' Good practice
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Mixed Waste Composting ??2?
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Quality as a Result of Source Separation
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- a Clear Picture -
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Development of
Separately Collected Biowaste
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Capacity and Number of Composting Plants

1999/2000
93 % of plants < 5000 t
500.000 x 250
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Composting Plants in Niederdsterreich
1.5 Mio Inhabitants > 625,000 households
81 Composting Plants = 18,500 Inh/plant R4
> 2,200 t Cap /plant

AMT DER NG LANDESREGIERUNG
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The hierarchy of decentral biowaste management

= the logical follow-up of the waste hierarchy

Priority I Priority IT Priority ITI
As much individual Separate collection Favouring
composting as possible only Agricultural

(home composting) complimentary Composting




How to define an
Agricultural Composting Plant ?

o Limitation of organic waste treatment for an
E Agricultural Composting Plant

3 :

< Agricultural land 20 ha

=

o) Max. kg N / ha 175 / 350
3 |%N(dm) 1.6

% Max. tons f.m. / ha 175/ 35

‘g Max. tons input 1,000 / 2,000
e
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Compost Associations in Austria

» Industrial Composting Plants

300,000 t
~§ " E» 15 plants
§ T
< 8 quality seals
S
2 > Agricultural Composting Plants
S
§ arge 276,000 +
N —= kompost ) 281 Comp. bl
i =— Q&biogas P- Pl
B 52 Biogas pl.
O
@
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QAS of the Agricultural Composting Association

Initial one week and regular courses

2 - 4 Inspections per Year

> CONTROLLING > ADVISE

v' Obligations of the Austrian v' Technical Equipment
Compost Ordinance

v’ Process Control
v' 1 -4 Sampling and Analyses

v Compost Quality & Use
v’ Check of Records

o Licence, Materials,
Quantities, Process
Control, Marketing

v' Quality Management

—

v Interpretation of
analytical results

clile in Austria

2

v’ Declaration and
labelling

v' Recommendations for
Compost Use (legal
limitations & options)
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v' Changes of Management
& Process
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The Example of Freistadt
a District in Upper Austria

5 Basic Data

g Total inhabitants: 64,000

£ |Number of municipalities 27

é) Population structure:

> Freistadt ca. 8.000 inh.
Pregarten ca. 5.000 inh.

All other 25 municipalities: | 600 - 3.500 inh.

Biowaste Reecy

Compost - Consulting & Development:

Dipl.Ing. Florian Amlinger

ECN *



The important steps and key
elements of the concept

> 1991: foundation of a WASTE MANAGEMENT
ASSOCIATION ( 27 municipalities)

> 1992: separate collection of organic waste
became mandatory!

) » Establishment of 24 Recycling Centres with 40

different waste types. Today they are used by
95% of the population.

> 1991 - 1995: Establishment of the Agricultural
Composting system with 20 composting plants

Biowaste RecYelinem | W. 5 o[«
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Collection System with Farmers in Freistadt / OO

Information events personally
addressed to every household

> create identification and high participation

Small buckets per household
(71, 231 or 461)

> easy to handle
> Keeps most of the garden waste in the garden

Every bucket with name
and address

> No anonymity
> Direct feedback if impurities are to high on
> education effect — 99.9 % Purity

Weekly emptying

» no nuisance by odours or flies

Collection is done by farmers

> Additional Income for farmers
> Simple collection system = cheaper

General waste fee per HH

No additional fee for biowaste
collection

» 70,-€

> solidarity principle "we all are responsible for a
cost effective waste management in the district"

Cost optimisation is gained by maximum reduction of residual waste for
disposal which is the most expensive option

Compost - Consulting & Development:
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Investments ... €

1991-2001 tatal RENIOn
12 yrs
700,000.—
g 20 Plants - 35.000.- / plant 13.79
=
Qa . 448 400.—
i‘ Mashinery - 22,400 - / plant 8.84
e
= 1,148 000.—
) ’ / .
% Total = 67,400.- / plant 22.63
9
o 2005 total pertion
. 10 yrs
"g EnlargemenT / 700 OOO _
> packaging / _ ‘ ; 8.75
g screening = 35,000 / plant
Compost - Consulting & Development = ECN 3
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Don't waste Compost

- SELL IT -
o Market prices for compost
'§ Open/ m’ per 40 | bags
: Kompost
) 25 mm 40 €/m’ S
- 15 mm 50 €/m? 450 €
Compost blend 50€/m° 5 €
o Turf soil 40 €/m? e
)
U .
= 82 7% would favour a regional product
2
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The rural employment argument

> Creation of an hew income for farmers

> Strengthening employment and social stability in a

':i_’ rural district

E

e Total biowaste (03) 7.832 t
2 |kg/Inhabitant * yr 122 kg

2CycC

650 t biowaste or 2000 households
create 1 full working place

= 12 working places in total

Compost - Consulting & Development: ECN 1
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The Austrian Biowaste / Biogas Legislation

> Directive 2001/77/EC

...Indicative Renewable Energy Source (RES) targets for all
Member States: EU25 - increase from 12.9% to 21%.

'g > Green Electricity Act, BGBI I, No. 149/2002

% ... new Support system for RES on a uniform federal basis (national
% injection tariffs and surcharges)

=

= > Injection Tariff Order, BGBI IT No.508/2002

é) ... guarantees fixed injection tariffs for a priod of 13 years

9
—_—
¢
>

> Decree on the Acknowledgement of Biogas Plants (2003)
... Certification by the Chancelor of the provinces as ..Green Electricity
Plant" depending on the use of defined renewable organic materials

> State of the Art of Anaerobic Digestion ... in prep. (2005)
Technical Guideline

Compost - Consulting & Development: ECN *
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%age targets for electricity produced from RES
under DIR 2001/77/EC ... 1997 = 2010

ELl ave 1205 N 71 O
Bekgiurm 11 I E O
enmarl 57 I -1 1 L2zl
Sermany (00 I | - = = 2010
stomia D2 5.1
Finland | 247 I - S
Franca 15,0 I 21
France ] kIR
reland [0 aE N 1 3.7
haly | 6.0 I
1F] 424 I 19.3
thuania (P3SN 7.0
Luzerbourg 20NN 5.7
Iflata I-E-I:I
Matkerlands 0305 I 2/0 70% =——=> 78.1%
Auziria | I
Faland 1.6 1 7 5
Fortugal | : ;5030
Sraden 4597 N &0 .0

i ]
-

Slovania
SEIN i

Czech Regublic HE-BD

Hungary LT 3 5
Lrited Kingdor 1.7 | | 0.0 UK 17 % 9 10 %

Cyprus 0SNG0 -

=0 1 4 ! =11 "0 [

af
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Financial support for green EL. Production

Eleinwasserkraft 59,57 40 43

.9 Windkraft 39,905 64,105

=

<

£

)

D Biogas  23.14 % 76.86 %

8 Market Value Financial support

o

43 > Green electricity production from biogas costs 3 to 4
g times more than from conventional energy sources
9

a7
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Injection tariffs for green power (biogas plants)

Capacity Cent/kWh
< 100 kW 16.50
;§ 100 kW - 500 kW 14.50
-
< 500 kW - 1 MW 12.50
-Z s 1 MW 10.30
—_‘; Co-fermentation with waste minus 25 %

Guaranteed over 13 years
Pre-requisite:

» All permits:  until 3112 2004
» In Operation: from 30 June 2006

Biowaste Re
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Capacity of Agric. Biogas Plants
is driven by the Guaranteed Injection Tariff

Injection tariff

, Capacity-el Cent/kWh nr. of plants proportion %
< 100 kKW 16.5 /6 92.7
100 bis 500 kKW 14.5 6 7,3
500 bis 1000 kW 12,5 0 0

= 1000 kW 10,3 0 0

Quelle: AMON, Th. et al. (2001)

RGN REE Clile in Austria
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Development of agricultural Biogas Plants

R. RESCH, E. M. POTSCH und E. PFUNDTNER (2004)

Permits In Operation
o 2003/2004 until mid 2006
= 7
o=
a 300
< | o
e C_% 250 /
) < 200
-y 7p)
= 1
o ™
Q o
Q «— 100
n' o .//
g 0 = B = : ' ' . .
g 1980 1984 1988 1992 1996 2000 2004 2008
=

Compost - Consulting & Development: ECN : !
Dipl.Ing. Florian Amlinger B 60 1



Biogas Production in Austria
- Contribution of Agricultural Plants -

ol Source Nr. of Plants e G5 e average ( % )
= per year
§ Landfills 62 45 - 100 25%
X | sewage sludge 134 75 - 100 30%
=
= | co-fermentation
_,\‘) .
Industrial waste o5 9 -14 49,
(water)
Biowaste 4 5-6 2%

224 - 357

Kirchmayr, 2005

Biowaste Rec
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6reen Power Capacity Building
Agricultural Biogas Potential

=) : : ..

>3 Agricultural Biogas [EEELIarglenyY Heat

"3 Potential GWh/YI" GWh/yr' PZI"CZHTGQZ
< | Manure 1350 1850 27.5
= Agr. energy crops 3950 4850 72.5

D)

= | Total 4900 6700 100
>~

§ = 10 % of national demand
Q

-

)

o

>

.9

(4]
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RES / Biogas Organisations

> Energy Control LTD (Energie Control GmbH) C
£ E-cONTROL
v Controlling and implementation of the federal targets
o and measures under the Green Electricity Act
& v Reporting to the Minister of Economics and Labour
a and the Electricity Advisory Board
<
= : : . :
*= > klima:aktiv programme klima:aktiv
=)l
= v' Dissemination of knowledge; training for practitioners LA Al
v" Network for: practice - research - technicians - ‘ arge
olicy makers - authorities kompos
el —= &LJI(‘JQT

v Public relations and awareness raising
v Managed by ARGE Kompost & Biogas Osterreich

Compost - Consulting & Development: ECN : !
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Eﬁgﬂst klima:aktiv klima:aktiv
& biogas dd e

ENERGIEZUKUNFET

b |C| g as b | 0O g dS hiDgEIS IST EIN UNIVERSELLER

ZUKUNFTSEMNERGIE cin klimazaktiv FII'IIIgFETI'I'I \ "i UMD ERMEUEREARER EMERGIETRAGER.

In kontralliarten Prazessen erzeugen Bakterien aus

Diz ARGE KOMPOST & BIOGAS USTERREICH \ biogenen Rohstaffzn enargiereichas Biogas und

steht far nachhaltige 5toff- und Energiewirtschatt. . .
wertsollen organischan Diinger.

Kontakt

ARGE KOMPOST UMD BIOGAS OSTERREICH

Franz Kirchrmeyr, Wemer Erunmayr, Michael Schramm

Landstraie 11, 4020 Linz

T. O043-T32- 946 054

F. 00&3-732- 680 123-37

E. bicgasidklimaaktiv.at

bi 0035 15T ENERGIE IM KREISLAUF DER
MATUR. Im'Wachstum der Pflanzen steckt diz Energie
der Sonne. In der Biogasanlage wird dizse in den

Pflanzen gespeichart2 Sonnenenargie genutzt,

bi 0035 IsT FLEXIBEL. Biogas wird durch
Werbrennung zu Strom und Warme umgewandelt.
Gerainigtes Biogas kann in das Endgasnetz
aingespeist wardzn, wadurch auch eine Verwendung

als Fahrzeugtraibstoff maglich wird.

bi 00aS5 15T MEHR ALS ENERGIE. Zukunfis-
weisende Innovationen erméglichen neben Enargie-
erzeugung auch dia Gewinnungwertvaller und emeauer-
barar Rahstaffe fir die Industrie. Ein Baispiel dafir

ist diz Mutzung pflanzlicher Fasarn als D8 mmstoff,

T Dot
GLO0HE | ks a1
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Input Materials in Agricultural Biogas Plants

R. RESCH, E. M. POTSCH und E. PFUNDTNER (2004)

manure

o 62,0%
=

-

0

b=

< others

R 1,0%

o) grey water
,5 5{:' organic waste energy crops 4,0%
g 24,5% r 8,5%

8 catering waste 43.7 %
oY maize/grass silage 65 %

rendered fat 33.9 %

[\V) Grass 29,7 %
"v-) others 11.6 % ~ Se

g diary waste 4.1 % ofhers =
O munic.biowaste 3.1 %
a
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General strategy for
CATERING WASTE FROM CENTRAL KITCHENS

> Liquious, sludge-like catering waste should be treated in
biogas plants

» Following a positive ecological assessment in rural areas

< : )
= catering waste from restaurants can also be treated in
§ composting plants
<X > Additional requirements for open windrow composting plants
£ when treating separately delivered catering waste.
Sy
= > immediate mixing and processing after delivery for proper rotting
O ;
S< > coverage of heaps with shredder or compost layer and/or compost
Y] fleece until thermic hygienisation is completed
< > special attention to expose the entire material to the necessary
.,“.’ temperature
7
o > cleaning of traffic areas, black (tipping areay pre-rotting) and
g white zones (maturation and product storage)
=

Compost - Consulting & Development: ECN *
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Animal By-Products
in Biogas and Composting Plants

Hygienisation
Cat. )
ABP Requirements

< { TSE suspected; pet / zoo animals; SRM; Prohibited in Compost &
= catering waste from international transport Biogas Plants

=

g Manure, digestive tract content, sperated from | No treatment required in
< digestive tract, milk colostrum line with national rules
R 2 Carcasses, dead animals or parts not intended 133 °C. 20 min. 3 bars
o) for human consumption (screenings from in saturated steam

= slaughter houses > 6mm) etc.

Q Materials fit or unfit for human consumption .

o~ (no signs of transmissible diseases) Plgn’r apprf?r‘r’\e: ': o
Q blood, hides and skins, hooves, etc. dccoraance wi o
0/ 3 70 °C, 12mm, 1 h
N Former foodstuff etc.

"v-) Catering waste = waste food, used cooking oil, ... in accordance with
S central & household kitchens national law

3

.9

(a 4]
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Hygienisation of ABP in Biogas and Composting

Plants
- the Austrian Solution -
Hygienisation
S ABP Requirements
:E Manure, digestive tract content, milk
4 A Diary by- producs No pre-treatment
< Source separated BIOWASTE required
£ . kitchens of household size"
;JJ B Catering waste, used cooking oil, central Treatment following
— kitchens & restaurants national law
1 . . Treatment following
c. | Qi Cot. 3 Mt (bl des | gV Caprr
‘ ‘ ' 70°C, 12mm, 1 h
5 Other Cat. 2 Material (screenings from 133 °C, 20 min, 3 bars
slaughter houses > 6mm) 50mm, in saturated steam

Compost - Consulting & Development: ECN *
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Need a More Differentiated Process
Control on Hygienisation

» Thermal hygienisation

v Temperature Records during thermophilic phase (> 55 °)

=

T

"g > Biochemical Stabilisation during maturing of
< compost

£ v' Degradation of microbiological biomass

,;—JJ v Withdrawal nutrition basis for pathogens

v" Microbial equilibrium is shifted in favour of soil organisms
Q

\Y)

22 > Further Records (as part of the QM)

[\

o v watering, turning, aeration, material additions, screening,
g storing under controlled conditions

e

(a 4]
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Flexible time temperature regime for the
different composting sytems

ML Duration - Records
Temperaure
Open Windrows +/- forced agration
55°C 4 hours+ after each of 5turnings, continuousrecor ds
55°C Recor ds once on wor king days + 5 tur ningswithin 10 days
o 3 x 3days+ 2 tur nings connected within 2 weeks,
60 °C ;
Recor ds once on wor king days
65°C 2 x 3days+ 2 turning within 2 weeks, Recor ds once on wor king days
Enclosed and invessal syssemswith forced aeration
55°C 4 dayswithin 10 days, continuousrecords

65 °C 3 dayswithin 10 days, continuousrecords




Specific Requirements for Biogas Plants
- biowaste from households and central kitchens -

Manure, digestive tract content, diary by- producs,
A | household kitchen waste (biowaste)

=
& No pre-treatment required - Mesophilic fermentation = o.k.
w
% Catering waste, central & kitchens and restaurants
k= 1) Thermophilic fermentation = 55°C, hydraulic retention time = 20 d
%) Minimum retention = 24 h, Particle size <12 mm ... OR ...
= 2) Individual approval of sufficient reduction of pathogens ... PLUS ...

9
—_—
¢
>

B v immediate processing of materials

v’ pest control measures,

v’ cleaning and desinfection of transport containaers,

v’ separation of animal keeping & of feeding stuff/beddings storage
v’ separate storage of final products ...

Compost - Consulting & Development: ECN *
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Fermentation System in Agricultural Biogas Plants

mesophil thermophil
40

8
[ 3
- § 30
= L.
< 5

(1))
= ﬁ 20
=) o s
£ ;/
o
£ ot LT ] o
g 27 31 35 39 43 47 51 55
O Temperaturin °C
(a 4]
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CONANEE
tion of Biowaste recycling

pur'suam‘ To Irchy
1. Home ComposTnng o *pr'even’rlon of 507%
2. Separate collection ... > full r'ecyclmg

3. favouring on-farm composﬂ‘ng = quality assurance, proximty,
social sus’ralnabll’ry

en néed a separ'fe coIIecTnon sys“l*%% (UK Also for kl’rchen

-

fr'om h:ogﬁ%holdﬂ e g -
an also be comp’es’red if specr?r frame conditions are
ved (cover'age securing 55 °C bfac@ ‘iwhl’re area§)

ral Blogasplan'?s
x’rh@r:ouglrrplwannmg




Decen‘rraliSeAgrlculTur'aI Z‘bmpostmg

v Saves money, tr'anspor"r energy .

v Increases 'rr'ansgpar'ency identification, rural




