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The Agenda

n The overview of CNG use as vehicle fuel in
— ESTONIA
— LATVIA
— LITHUANIA
n  The overview of biomethane (upgraded biogas) production
and potential in
— ESTONIA
— LATVIA
— LITHUANIA

n Main obstacles for gaseous vehicle fuel use in Baltic States
n Conclusions and suggestions
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The overview of CNG use In Estonia

n The first public CNG station was opened in August 2009
n For light and heavy vehicles
n 1 compressor (124 Nm3/h = 90 kg), storage 2,24 m3, (270 Nm3 =

198 kq)
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CNG In Estonia - 2
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CNG In Estonia - 3

Average fuel cost per 100 km in PLN
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CNG In Estonia - 4

- In close cooperation with Tallinn Bus Company the first CNG bus,
MAN Lion’s City, was tested between 12 September, 12 and October,
12, 2009 in Tallinn.

- 6 different routes were tested during this period
- 7500 linekilometers were passed

- Daily kilometrage was 170 -340 km, 1 tank filling per day was needed

- The Bus has 6 composite material gas tanks, with total volume of
1600 L, (pressure in tanks was 200 Bar)

- The cost for the fuel (CNG) was low, which was expected
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CNG In Estonia - 5

n To use CNG new vehicles are provided by Opeli and
Mercedes models.

n The technical service for Volkswagen models is possible,
but selling channel for new cars is not opened.

n Flat CNG vehicle models are not in Estonian market.
n Volvo new CNG models are not in Estonain market.
n IVECO provides Daily CNG models.

n The first filling station clients in Estonia are today:

- new cars Opel Combo ecoFLEX

- In secondary market mainly Volvo V70 ja S60 BiFuel
- and Mercedes Benz, Fordi ja Volvo models
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CNG use In Latvia

n 3 CNG filling stadions
n Riga,

n Liepaja,

n Daugvpils.

n The number of vehicles is unknown

nIn 2005 the total consumption of CNG in transport was 2
milj. m3/a.
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CNG In Lithuania

Autoid U

In the middle of September 2008 has opened the first in Lithuania

and the biggest in Eastern Europe CNG station in Vilnius bus
depot:

3 compressors 1600 Nm?3/h each;

6 fast fill and 50 slow fill points for bus depot + 100 used CNG
city buses;

2 fast fill points for public;

Total investment about 3.000.000 EUR.
Plans for next years:

CNG stations in all major Lithuania cities;

biogas production and utilisation.
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CNG In Lithuania - 2
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CNG In Lithuania — 3,
1 CNG filling station exists, plan for next 10 year s
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CNG In Lihtuania - 4

Unfavorable taxes policy is a factor which influences the usage of
alternative fuels and It is being used less. From the 1st of January for
biogas which are used as fuels for cars, analogous excise duty as for
liguefied oil gas is being applied, and it is — 1.050 It for tone.

As for the meaning of car’s fuel consumption 1kg biogas matches 1 | of
diesel which has excise duty of 1.140 It for 1.000 | so there comes an
outcome that biogas and diesel are taxed practically the same
whatever the negative effect for environment Is being caused and
whatever is strategic purpose of alternative fuel usage.

The situation might get worse if we reduced diesel excise and if we left
current excise for natural gas!!!!

Government, however, has promised to exempt from else duty
CNG used in public transport
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Biogas In Estonia

n Biogas is not upgraded and used as vehicle fuel in Estonia currently

n  Existing biogas facilities
n 8 Biogas production units are currently working in Estonia

n  Biogas from landfil is collected from 5 landfills
n Biogas is produced in 2 Waste Water Treatment Plants

n  Pig manure is used in 1 plant
— Biogas is mainly used in CHP-s

n  Plans for coming years
n 15 biogas production projects are under development
n 10 developers are starting
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Biogas In Estonia - 2

n  The biogas potential from

— Manure, sludge and biodegradeable waste is

— 100 mIn m3 (500 GWh/a)

n The biogas potential from
— biomass grown on unused agricultural land (280 000 ha) is
— 280 min m3 (1580 GWh/a)

n The biogas potential form
— Biomass harvested from nature protection land (100 000 ha) is
— 100 mIn m3 (420 GWh/a)

n  The biogas potential from
— Landfill is 250 GWh (20 years)
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Biogas in Estonia — 3
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Biogas in Estonia - 4

nMain focus in biogas production in Estonia is to use biogas in CHP-s
n No biogas upgrading and biomethane filling stations exist in Estonia

n  The Estonian Biogas Association  was established in
n May 2009

n 9 private companies

n 3 private persons

n  Objectives:

n To present sector interest

n To participate in development of relevant legislation
n To enhance cooperation between stakeholders

n  To promote international cooperation
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Biogas In Estonia - 5

n 4 biogas development projects got support from Environmental
Investment Fund — condition to use heat in district heating ...
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Biogas (biomethane) in Latvia

n Blogas research activities were performed
already since 1979-1980 by Latvian Academy of
Science Institute of Microbiology.

n Latvian Biogas Association (LBA) is founded in
1994. It is one of the oldest NGO which acts In
Latvia energy sector.

n Today LBA has 25 members.

n LBA Is actively taking part in development of
state policy and regulations regarding renewable
energy sector.
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Biomethane in Latvia - 2

n According to “Latvian biogas production and
development programme 2007-2011” biogas
production potential is estimated

~174 000 000 m3/annually (~ 3,7584 PJ )

n Other sources declare practical biogas
production potential from 121-285 m 2 million/
annually.
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Biogas production In

Latvia
Year 2000 | 2003 | 2004 | 2005 | 2006 | 2007
Total primary energy
supply (PJ)* 163,9 | 184,3 | 188,4 | 191,9 | 199,0 | 204,0
from which Biogas (PJ) 0,16 0,30 0,34 0,32 0,32
% from total Primary energy 0,09% | 0,16% | 0,18% | 0,16% | 0,16%
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Biogas in Latvia - 4

Biogas pruduction potential in Latvia (million m3/a nnually)
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Biogas In Latvia - 5

n 54,872 MW — current power capacity for
obtained permits for feed in tariff for electricity
production from biogas.

n ~30 agriculture type biogas projects are currently
In development stage with mounted electricity
power load ~ 24MW with planned total
Investment ~ EUR 45 000 000.

n Average planned investment for agriculture type
biogas projects EUR 4126/kW

n 8 projects already started construction. Rest of
the projects are looking for investment.
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Biogas in Lithuania

"%

n Il%

25/01/10 01/05/2009 — 30/04/2012, IEE/08/545/S12.528537, www.gashighway.net

MM - MOnus Minek

SEES Sustainable Energy &
Environment Solutions




Biogas In Lithuania - 2
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Biogas in Lithuania - 3
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Biogas In Lihtuania - 4

AB Kauna | Utena $B UAB AB Rokiskio UAB
SEMA S Vy-ia Saerimner SRris “Kurana”
Biomass Industr Ww Ww Agriculture | Agriculture | Industry waste | Industry waste
y waste [ sludge sludge and and
industry industry
waste waste
Reactor 3000 | 10000] 2x100¢ 3x300 2000 800 35000
capacity,
m3
Heating 7.8 3.8 0.44 0.90 1.2 0.33 4
power,
MW
Electricity - - 0.275 0.185 0.6 0.33 4,36
power,
MW
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Biogas In Lithuania - 5
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Obstackles

n Politico-economical problems

n Quota on renewable electricity power production (for biogas
6,9%-2009; 7,93%-2010 onwards)

n  Project financing

n Not available support schemes for biogas upgrade &
connection to natural gas grid.

n  Not available support for biogas use as transport bio-fuel.

n Weak initiative from industry about anaerobic digestion
(biogas production) as environmental technology for waste an
sludge treatment.
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Obstackles

Technological problems:

n

n

n
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Lack of long term experience in biogas plant operation
Project developers overestimation of given project biogas potential.
Net heat power commercial utilization

Excise tax LVL 0,07/1m3 (~EUR 0,10) on natural gas use as vehicle
fuel since 01.01.2010.
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Conclusions

n To promote proper governmental policy instruments to support
biogas production and upgrading (incl. Use of biomethane as vehicle
fuel).

n All biodegradeable waste should be collected and digestate
used as organic fertilizer (agriculture, industry, services,
households, leisure)

n Sludge should be treated separately, to consider to use dried
sludge as solid fuel

n  To make collection of landfill gas obligatory to all landfills and
to use collected biogas in CHP-s or for vehicle fuel
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Conclusions -2

n To use all opportunities in those municipalities,
where waste water companies, waste
companies, public transport companies are
owned by local municipalities — to make them

pioneers

n Private sector will seriously invest to biogas
oroduction only after it will be economically
feasible (today It Is not the case In Estonia)

n To work out support schemes for biogas
production.
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