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e one high quality fractioncontaining bio-
Bac kground waste mainly food residuals, for biological
. Lo ) ] waste treatment
Planning work for establishingthe biogas plant in one residual high calorific residual waste

. N R [ ]
Visterns, Projeco o VE Bt kr dfrtea L HE8oA for ifciherationfor energy utilig-
source separated household waste, ley crops, and

other suitable organic wastgas initiated in he

early 1990by representativesfor VafabMiljo (the

SolidWaste Companpwned by the municipaliies Based on a comprehensive study anddodle tests

in Vastmanland), LRF (the National Federation oftonducted during 1995 and 1996 thenicipalities
Swedish Farmers), Méalarenergi (the local energin the region in November 1996 adopted a regional
company) and farmers nearby the city of Vasteras. Strategy for handling obiowaste. The strategy can

. be summarised as follows:
In 2003 the projectwas selectedn EU demonsa-

tion

tion project within the 8 framework program, e Toensure a high quality biowaste the source
AGROPTHgas, adding national and international separation shall be based anso called
partnergo the project. open and verlated systenin which small

paper bags in combination with ventilated
plastic bins are used for the storage of the

The municipalities motives for their biowaste

involvement in the project e For the treatment of the biowaste and park
and garden waste three small composting
plants and ondig biogas planshall be s-
tablished in theegion

According to Swedish legislath all municipalities
haveto draw up a waste management ptampri-
ing all kinds of waste generated within the mimic

pality. The municipalities within the region, emso e Compost and digestion residues frono-bi
passing about 300 000 inhabitants, have chosen to ~ Waste shall in first hand be used as fesiili
form a regional company, VafabMiljdor coopea- ers on arable land for productlon of _cereals,
tive planning proces@nd regional waste manag in second hand as soil substrates in parks
ment planning. The strategy for the waste mareg and garden works and in third hand in oest
ment in the regioris based on a combination of ration works on polluted areasch as old
preventative andorrectivemeasures. landfill and industrial sites etc.

e Home composting of biowaste shall be
promotedin rural areas and in small villages
¢ information, educ@n and consultationca that are locatedar away from the nearest
tivities towards households as well as isdu centralised composting or biogas plant
tries in the egion

 introduction and use of differentiated fees inAccording to the strategyentioned abova s/stem
order to promote source separation, reuséor source separation dfiowaste from households
recycling and an environmental adaptedand institutional kitchens were introduced in all
handling of waste municipalities in the region during 192D01.Dur-
Thecorrectiveactivities aim to establish ing this period and until 2005 the collected biowaste

. . . . . was treated in three small composting planithin
 adifferentiated waste handling system in whichy, o region. P gp

different types of waste and waste fractions are

directed to a variety of treatment methodsiin o Since 2005 all biowaste generated in the region is
der to enable an effective resource utilisatioireated in the biogas plant within the Vaxtkraft
and an envimmental safe final disposabf ~Company.This utilization of the biowastets can-
waste. tent of nutrients, humus anehergyare the main

, . objectives for VafabMiljéand its muniipalities to
e separate collection and an environmental Safﬁarticipate

handling of hazardous waste.

The preventative measures mainly comprise:

e reuse, material recovery and energy utilisation
of clean source separated waste fractions.

e source separatediaste ollected in two fra-
tions:



The f arame thairborganisation .
L R F énstives for the involvement

Farmers in the region hafeound t hat- t he
tility has declined due to many years of production
of only cereal crops. Thefore they have beesed-

ing alternative cropdor the improvement of the
soil.

At a national level LRF is workingn encourang
their members to develop their fagrobe betterof
when preconditionfor the farmingchanges. Ther
fore LRF has supported théaxtkraft Companyset
upincluding farmers ashareholdes, seefigurel.

The points below are judged to the most essential
onesfor the farmers

~

The possibility for ley cultivation, which on
a longterm basis leads to improved soil
structur and WEh is a good preceding

clso;g for ce(?e%ll cr

The possibility for organic/KRAMWarming

of cereal crops without having access to
animal manurebut with bio residuals from
Vaxtkraft.

A possibility for obtaining contract work,
for example leyharvesting, transports,
spreading of digaion residuals, etc.

The production of energy crops

biogasmax

The Vaxtkraft Company Owners
Malarenergi VafabMiljo
0 pd -~
Mmergi 32,5% 65% VafabMiljo
\ /
Svensk
Vaxtkraft
2,5%
VAKX KRAFT

Three farmers

Figure 1The Vaxtkraft Company Owrger



The Vaxtkraft development
Planning of thebiogasplantand other installations
wasin progres for several year3hese arsome of
themain milestone# the project

1990

1995

1998

Apr 2003

Sept 2003

Nov 2003

Oct 2004

Jul 2005
Feb 2008

July 2009

May 2010

The first ideas of a bioggdant for the
treatment ofley cropsare made by the
farmersnearby Vasteéis

The first ideas on a combined biogas®

plant for waste and ley crops

The main planning workor the biogas
plantstarts

The CompanySvensk Véxtkraft ABis
established

The planning is finished and the ow The flow of materials and products is described in

ers of SvenskVaxtkraft decides to
carry outthe project

The EUproject AGROPTLHgas isin-
cluded

Production of vehicle fuel starissing
biogas from the sewage treatment plant

The biogas plant is taken into operation

Filling station for mobile gas containers
into operation

The second public filling stain for
biogasinto operation

Final approval of residuals as fertilizers
for organic farming

TheVaxtkraftinstallationdancludes the fdowing

main parts:

[ )
bio-fertilizer

Gas pipelines

Biogas plant for production of biogas and of

Plant for upgrading biogas
Filling stations for buses and cars

Filling station for mobile gas containers

Silage storage at the biogas plant

Satellite storages for liquid bio fertilizer

Figure3.

Vafab delivers
source-
separated,
clean organic
waste

Biogas is bought
from the sewage
treatment plant

"

@

The Vaxtkraft
In the Véxtkraft-plant, company sells
the waste and ley crop is vehicle fuel,
treated and the biogas is and biogas for
up-graded to vehicle production of
fuel electricity and
heat

i1

Individual farmers grow ley crop and use digestion residuals

in plant cultivation

Figure 1. Schematic figure of the flow of material to a
from the Véaxttaft-plant.

Figure 2. The @trance

to the recering hall at

the biogas plant. In the
badground to the left
the digester and to right
the upgrading plant can
be seen



The Objectives

The objectives of the project are summarized in the
following points:

To demonstrate a cost effective system for
production of biogas vehicle fuel andoec
labelled fertiizer from organic household
waste and agricultural feedstock ammtesad
the knowledge to otheegions in Europe

To treat clean, soureseparated organic
waste from households, restaurants and
other enterprises, in an environmentally-co
rect manner

To establish a sustainable circulation of
plant nutrients and organicaterial between
the community and the agriculalisector in
such a way that the use of the residualpis o
timized

To extract biogas and plant nutrients from
ley crops

To contribute to an environmentally adapted
and sustainable form of farming

To provide oportunities for studies regar
ing cultivational and environmental effects
of cultivation systems that involve ley crops
and fertilising with digestion residuals

To provide opportunities for a reduction of
biocide use and for cultivation of cereal
without artificial fertilizing (organic fam-
ing)

To constitute a basis for technical deyelo
ment and research activities

To extract and efficiently utilize higgrade
bio-energy from waste and normal farm
crops with no netontribution of carbon
dioxide to theatmosphere

To promote and develop high efficienay-e
ergy processes

Key data:
Incoming substrates to the biogas plant per year

Sourceseparated organic wastem households and
institutional kitchensvith adry matter conteraf 30 %

Liquid waste @rease trap removal sludggeiith a

dry matter content of 4 %

Ley crop from a contracted acreage of 300 hectares with a

dry matter contents of 35%

Production per year

Biogas from the biogas plant
Biogas from the sewage treatment plant

Up-graded biogas to fuel quality
Energy
Equivalent to petrol

Digestion residuals
solid part with a dry matter content of-38%
liquid part with a dry matter content of346

15000 tonnes

2 000 tonnes

4 000 tonnes

17000 MWh
8000 MWh

25000 MWh
2.8 Million litres

4000 tones
16 000 tonnes




Source-separated waste from
households and institutional
kitchens

The sourceseparation of organic waste (biowaste) is
voluntary. The householdare free tochoosebe-
tween the followingthree alternatives for the ha
dling of the biowaste:

e Participation in the source separation
scheme. The biowaste is treated in a céntra
ised bigscale bbgas plant

¢ Individual smaliscale home&omposting in
the backyard

e No source separation. The biowagteco
collected with the residual kitchen waste Figure4. Filled paper bag.
and treated by ncineration with energy
utilization.

rack, seefFigure 6 and Figure 4. The use ofpaper
bags perranently remind the households that mot
ing but bioagradable organic waste shall béaped
thto the bagTo guide the households in theusce

The choice of alternative made by a single leeus
hold is confirmed by a written agreement betwee

the municipality and the household. According toseparation, sorting instructions are printed on the

the agrement the househ_olds within the Sourceoags. Theristructions state that: only food tefers,
separation scheme commit themselves to sour%%
6

separate the organic household waste in accordal rden wastewilted flowers, pot plantaind hous-

to instructions from the municipality. The agre 'd paper shall be placed in the paper bags.

ment also gives the municipality the right to controlFilled up papebags are brought by the houskis
the quality of thesource separated organic wastdo ventilated plastic bins, s&égure5. In residential
from the single howhold. districts the bins are placed outdoors, while in

. . apatment building areas they are commonly placed
Among the 14900 households in the region, app., doors in separate refuse chambers or in detached

90% participate in the source separation scheme, 7 . . -
take care of the biowaste themselves by back yaro8 called recyclig houses where residual kitchen

homecomposting while app. 3% produce a mixed
household waste that is taken care off by in@ner
tion.

The collection system for the organic household
waste, is an open, ventilated system based on the so
called papebag modelwhich means thate waste

is kept in the kitchen in paper bags placed wire

Figure 5. Ventilated plastic bins.

Figure 6. Paper bag for keeping waste in the kitchen.







































