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Project regions
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Project regions

Eesti (Estonia) - the whole country,

Lower Silesia (Lower Silesia Voivodship) -
one of the biggest among 16 main regions
(Voivodships) in Poland,

Klaipedos, Telsiu, Siauliu, Taurages
apskritis (Western Lithuania) — 4 among the
main regions of Lithuania,

Pohjois-Savo (North Savo Region) - province
of Eastern Finland,

Vastmanlands lan (Vastmanland County) —
one of the 21 counties of Sweden
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Basic characteristics of the regions

Para- Unit Estonia | Lower North | Vistman- | Western Total
meter Silesia Savo land Lithu-
ania
-km2 45226 19947 20367 22510
Population 11, Wik 31 144
density

% of the
country area

population 100 6,4 6,0 1,1 34,5 _
% 100 7,6 4,7 3099

Regional MEUR 14305 29449 7119 6764

252 1030

48 46
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Share of renewable energy in 2005 and

targets for 2020
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GENERATION OF MUNICIPAL WASTE
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MUNICIPAL WASTE MANAGEMENT
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Achieved and forecasted necessary levels of
separate waste collection
in Lower Silesia
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Mechanical, biological and mech.-biol.
waste treatment plants in Lower Silesia
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Household waste treatment in the
County of Vastmanland 2008

/

Landfilling ® Energy recovery Recycling

* 15 recycling stations
in Vastmanland (Jan 2010)

» NORSA waste incineration plant
in Koping. about 25 000 t/a
*Incineration of waste outside of the region
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Waste treatment plants in North Savo

Composting and digestion plants in operation Plant type
or being planned on in the area of & Siod .
Centre for Economic Development, Transport i ol
and the Environment for North Savo in 2010 A Bogasplant )

X Pumping station for landfill gases (3)
Source: VAHTI-database, Biogasplant register of the University of Eastem Finland, ,
Finnish Environment Institute SYKE and Ministry of the Environment © Composting plant (5)

@ Cel digestion plant (1)
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—Jateluiko Oy, Heindlammirrinteen kaatopaikka
Karftulan kunta,
aumak omposointiatos Jatekukko Oy, Heindlammirrinteen
Jatekeskuksen aum akompostointi alue
Simésuon varha kadopaikka, ‘
Haminalahti, Mustamaki ' _ ~~Tuusniemen kunta, jitevedenpuhditamo
“-Kucpion ves, Lehtoniemen jitevedenpuhdistamo
Rautalammin kurta, jatevedenpuhd., N
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Vastmanland — biowaste anaerobic digestion
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North Savo — landfill with sorting line and

RDF production
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Lower Silesia - landfill with sorting
line and aerobic stabilization platform
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Biogas production potential of animal waste,
GWh/year

1

2

859%/456 68 198 349* 55%*

*Maximum potential calculated on the base of the total possible stocking of farms and '
the maximum number of breeding cycles per year
** Estimation based on the total mass of manure produced
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Wastewater treatment plants (WWTP) with
anaerobic digestion of sludges

In total, 30 wastewater treatment plants in five

regions are equipped with installations for

methane fermentation of sewage sludge,

including:

« more than half (6 out 10) WWTP in
Vastmanland,

« approximately 10% of the WWTP of Lower
Silesia (21 out 203) and

- 1 plantin each region of Western Lithuania
(Klaipedos), North Savo (Kuopio) and Estonia
(Tallinn).
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Biogas usage for energy recovery in WWTP

Lower Silesia

- heat & ti WWTP

ceat & power gen.era on 7 Electr. 9,9 GWh/year
- only heat generation 4 WWTP Heat 36,7 GWh/year
- no biogas capture 10 WWTP

Vastmanland
- heat generation 5 WWTP Total 19 GWh/year
- gas upgrade 1 WWTP

North Savo

, Electr. 2,1 GWh/year

- heat & power generation 1 WWTP Heat 4,2 GWh/year

Western Lithuani.a (only Klaipedos) Electr. 4,7 GWh/year
- heat & power generation 1 WWTP Heat 6,6 GWh/year
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Sewage sludge and biowaste use for
biogas generation in Vastmanland

3 000 000
2 500 000
© 2000000
T
™
€ 1500 000
1 000 000
00 000 ,
5 ® Amount of biogas
o+m_m - 0 m ; ® Biogas partly upgraded
Y$° @& & & &
S AT B
O - s -
& 5 e total: 4,9 mio m3/year
] & & &
K «2&' qu X%
& & &
P A
> >
&
X




rem€-we
Sewage sludge use for biogas generation
Lower Silesia

4 500 000
4 000 000
S 3500 000
B
0?>~ 3 000 000
€ 2500000
2 000 000
1 500 000
1 000 000 ®m Amount of biogas
500 000 I I I
0 I mm - B
¥ @ Q& 4 P E LD S D L®
Q dr ! D &, Q O ! d O
S FE L L P& Ltotal: 8,6 mio milyear
S F T S
XS & VF O &V L
& ﬁ QP & D g;\‘ﬁ
$ 060% SQ*'
&




rem{-we

Biogas management in WWTP

www.wik.dzierzoniow.pl
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Landfill biogas capture & power generation

Lower Silesia:
Total number of munic. landfills under operation 42

with biogas capture & power generation 4
with biogas capture & power generation under construction 2

with biogas capture and flaring 34
Total electricity produced: 17,5 GWh/year +heat

Vastmanland
two landfills with landfill gas extraction: Isatra and Gryta -
biogas in Gryta landfill, which corresponds to 19 GWh.

Electricity production 4,7 GWh/year + 10 GWh/year
heat production
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Landfill biogas capture & power generation

North Savo:
Total number of munic. landfills with biogas capture 4
with biogas capture & heat generation 2
with biogas capture and flaring 1

Total heat produced: 7,2 GWh/year
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Total waste-to-energy potential,
GWh/year
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Total waste-to- energy potential,
GWh/inh.
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Share of waste-to- energy potential
in primary energy usage, %
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Vastmanland - conclusions

Municipal waste

- high recycling and energy recovery rate,

- very low rate of landfilling,

- expected further increase of energy recovery,
WWTP sludge

- high rate of energy recovery even from small WWTP
Manure

- lack of energy recovery,

- expected construction of several biogas plants
Industrial waste

- lack of reliable data
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Lower Silesia - conclusions

Municipal waste
- low recycling and biological treatment rate,
- very high rate of landfilling,
- expected increase of recycling and biological treatment,
including anaerobic digestion,
- longterm plans for energy recovery by incineration,

WWTP sludge
- growing rate of energy recovery — biogas and sludge
drying,
Manure
- growing development of biogas plants,
Industrial waste
- lack of reliable data
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North Savo - conclusions

Municipal waste
- low recycling and biological treatment rate,
- high rate of landfilling,
- low rate of energy recovery (co-incineration),
- longterm plans for energy recovery by incineration,

WWTP sludge

- low rate of energy recovery (biogas), high rate of
composting,

Manure

- low rate of energy recovery (biogas),
Industrial waste

- high amount of wooden waste.
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Estonia - conclusions

Municipal waste
- low recycling and biological treatment rate,
- very high rate of landfilling,
- lack of energy recovery,
- longterm plans for energy recovery by incineration,

WWTP sludge

- low level of energy recovery (biogas),
Manure

- low level of energy recovery (biogas),
Industrial waste

- high amount of wooden waste.
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Western Lithuania - conclusions

Municipal waste
- low recycling and biological treatment rate,
- very high rate of landfilling,
- lack of energy recovery,
- construction of incineration plant,

WWTP sludge

- low level of energy recovery (biogas),
Manure

- lack of energy recovery (biogas),
Industrial waste

- lack of reliable data.
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Economic support for RES (Renewable
Energy Sources) in Remowe regions

In all countries available investment support for RES
technologies

Most of the regions - an obligation of energy companies
providing electricity for final users to purchase
electricity generated and heat produced in
cogeneration from RES,

All the regions implemented the certificates of origin
which confirm that energy was generated from
renewable resources.

A number of tax exemption measured implemented in
individual countries.
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Price regulation

Feed-in tariffs - the most common instruments in
the EU27, two options:

the feed-in tariff, which guarantees a fixed price per kWh,
or

the feed-in premium, which is paid on top of the market
price for electricity.

When this payment is guaranteed to the electricity producers
for 15-20 years, they face high investment security
(Estonia, Lithuania, Finland)

Quota system — alternative system -
the support is based on, stimulated by trading of
certificates of origin (Poland and Sweden)
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The level of price regulation
Country Feed-in tariff comment
EUR/MWh,
Estonia 73,5 (or 51,8) CHP, alternatively feed-

in premium of 53,7 (or
32,0 EUR/MWh,))

Finland 83,5 In CHP a heat premium
of 50 EUR/MWh is paid
Lithuania 87
Country Revenue from certificates | comment
EUR/Mwh,,
Poland 63,9 — 93,5 only electricity —
CHP (cases) ’

Sweden 33
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Current level of price regulation
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Conclusions

High potential of renewable energy from
waste, amounting to 2,5-4,0 % of primary
energy consumption of the particular regions

Vastmanland is a leader among the Remowe

regions in recovery of energy from municipal
waste and WWTP sludge

Lower Silesia is a leader among the Remowe
regions in recovery of energy from agricultural
biogas

There is a need for efficient development of
waste-to-energy projects in all sectors of waste
management in Remowe regions
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Conclusions

Availability of EU funds — stimulation of
development: Poland - 6 incinerators,
Lithuania — 1

but also a driver for high investment costs

Very high investment costs for biogas plants
(>4 mio EUR/1 MW installed)

In Poland currently the highest level of
support, but no price guarantee — recession in
investment expected

In Sweden landfill tax, tax on fossil carbon

and energy and other supporting measures
stimulated high biomass use and waste-to-

energy



