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Vapo's head office

Vapo’s head office moved from Helsinki to Jyvaskylain 1973.

is important. Less than one per cent of the total e VAPO
roduction.




Vapo Group

« The Vapo Group consists of the
parent company Vapo Oy and
it’s four business areas are:

Vapo Biofuels
Vapo Bioheat,
Vapo Timber Oy
Vapo

M Biofuels 56,3 %
M Bioheat 14,4 %
m Timber 15,9 %

Environment 13,4 %

« The parent company Vapo Oy
Is owned by the Finnish State
(50,1%) and the Suomen
Energiavarat Oy (49,9%).

mas the oil reserves in the North Sea. e VAPO
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Vapo s operations

self-sufficiency - in all circumstances. e VAPO
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From firewood forests to

sawmills and peatlands

1945 Finland was heated by Today peat has a major role in

logs, made and transported by guaranteeing the production of

30 000 men and 12 000 horses. power and district heat in
Finland.

e i
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Peat and its’ characteristics

Peat IS biomass Mire Structure And Carbon Exchange
which is formed i

on mires where
annual growth of
plants only
partially decays
and remaining part
accumulates

as peat.

C0,-C

Photosynthetic
Fixation

r @VAPO
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Use of peatlands in Finland
Total area 9.39 million ha

Agriculture 2.6% Reserved 0.7%

Other virgin bogland 33.6%

Drained for forestry 49.8%

Highways 0.4%

Reservoirs 0.5% Protected 11.7%

illion Finns. JyuU visit OR eVﬂ PO
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Characteristics of peat

Peat layers and their age

Surface layer
v slightly decomposed moss peat
v age 0-1000 years

Central layer
v moderately decomposed peat
v' age 1001-5000 years

Bottom layer
v well decomposed peat
v' age 5001-8000 years

JUvisit  OR Qvn PO
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Influence of decomposition to visual

appearance and microstructure

H 2-3 H 4-5 H 6.7

JUvisit  OR Qvn PO



Characteristics of white peat

Physical properties

Strongly based on the structure
of Sphagnum moss




Characteristics of white peat

Physical properties:

» Total porosity, about 95%
»Big specific surface area, about 200 m?/g
»High liquid binding ability, 600-800 |/m?

»Low volume weight, about 200 kg/m?3

= B



Characteristics of white peat

Chemical properties:

A\

Organic material; ash content < 5%

Carbon content about 50%, C/N 30-50

Contains organic compounds with high molecular weight
->humus compounds -- - biologically active compounds

Low pH, about 4

Low electrical conductivity (water soluble salts, nutrients)
High gas absorbing capacity (e.g. ammonia, malodours)
High nutrient binding capacity

High buffer capacity

V VYV

V V V V V

= B
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Characteristics of peat

different peat qualities - different uses

e Peat Is fibrous, porous, organic material
which has low ash content and volume weight

Decomposition of peat Increases

= B




Peat resources In Finland

Technically Suitable
Peat reserves (mill m’in situ)

Light Sphagnum peat

ENERGY PEAT IN FINLAND (Potential)
* 23.7 billion m3 in situ
* energy content is about 12 800 TWh

Energy peal

(GTK 2010)
fo sty (%) bl patiand area
OIL RESERVES IN NORWEY (Drilled) % =
* 1008 million tonnes crude oil E bo12
* energy content of about 11 700 TWh —

(World Energy Council 2009)

LIGHT PEAT TYPES
* 5.9 billion m3 in situ

-

JyU visit
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Stages in Peat Production

Loading Stockpiling

as the oil reserves in the North Sea. JyUvisit ~ OR e VAPO



Use of energy peat

In Finland peat is used about in 100 power
plants

Peat is used in electric production e e e
and heating of society Consumption milj. m3
} 10
0.4

0.1
0,04

oM
0,004

Homes of 1 million people is heated by
peat and wood

@ Electrowatt - Ekono
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Total energy consumption 2010

Wood fuels
22%

Ottheer
2% .
Nuclear energy \ i Nﬂé:jlllli'ﬂl ts of
16% thm 2 ﬂl:lt'!i'
3%
“peOaveT
%
et o
Peat
P F%
Natural gas
10%
Energy Statistics = Yearbook 2011, Energy 1
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Fuels used in district heat production 2010

Matural gas
28%

Peat
20%

Others

2% Industrial waste heat
~2% 1%
Recoverad fuel
Wood fuels o
20% '.
8%
Coal
18%
Energy Stalisbics — Yearbook 2011, Energy 19

" JUvisit  OR Q VAPO
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' gthers |
L.

100% -
renewables
80%
60%
40%
20%
0%

1976 1980 1984 1988 1992 1996 2000 2004 2008

. ] ==kmls
1 ' i Finnish Energy Industries 5.1.1{-1;
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The advantages of co-firing biomass and peat

» Better control in fuel
availability (different
conditions during different
period of the year)

)

« When biomass is co-fired, il = » Peat is balancing the fluctuation of
calculated CO,- emissions ' — biofuels quality (combustion
are lower — technical properties, eg. moisture,

» The ash of biofuels captures A . calorific value, characteristic of the
sulphur and decreases SO,- L LiN ‘ ash etc.)
emissions ey P * Peat reduces the fouling of the

» Treatment of biofuels on r boiler (cleans heating surfaces),
power plants is challenging _ hot-corrosion risks and ensures
compared to traditional A R ET _ fluidicing properties (decreasing
systems ERER substantially the maintenence and

. ash quality operating costs of the plant)
—>utilization

M % /4
A

o @uare



17.8.2012

Peat moss — versatile applications,
other than energy

AN, TR

(T L
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Peat in agriculture

- Crop husbandry cultivation
- Peat as soil improver
- Animal husbandry

- Solid manure ->Bedding
material for cattle, poultry, pigs
and horses

- Animal slurry->Absorbent for
animal slurry (Lietu-apparatus)

- Composting of manure

v ERES
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What i1s the mutual factor for these
pictures?

JUvisit  OR Qvnpo




The answer IS

All are former peat
production sites



17.8.2012

What after peat harvesting?

2 JUvisit  OR Q VAPO
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The influence of and

on the after-use of cut away-peatlands

Drainage by gravitation Pump-drainage

) /\Netland/ )

regeneration bird sanctuary

[—

(. .
Arable farming

farming
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Wet conditions

Rewetted former peat A lake in a former peat Sphagnum growth 55
harvesting field harvesting field years afte_r peat
harvesting

27 Jyu visit OR e VAPO
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Wet conditions

Wetland and bird lake in
Hirvineva

“g
— — |
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At the end of peat
harvesting

Damming of the area

Same area 5 years later

= B
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Extraction I 1 year after extraction

2 yars after extraction 3 years after exrtaction
" | JUvisit  OR Q VAPO
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Mire regeneration,
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Dry conditions

KALKIN LEVITYSTA 2008
Juhe Konnu

M ~Savelinnan Tamisio

JUvisit  OR Qvn PO




Just after peat Same area 11 years 25 years old forest
production later

(different place)

- | JyUvisit  OR Q VAPO
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Cut-away peatland - afforestation

examples

Hirvineva peatland

7 years afte ash fertilization
front: no ash applied

The same area 3 years
later

9 | JyUvisit  OR e VAPO



Cut-away peatland - afforestation

examples

Hirvineva peatland

Area after peat harvesting The same area 7 years later

» _ JyUvisit  OR Q VAPO
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Intensive production of energy wood

on cut-away peatland

25.5.2010 15.8.2012

Natural
afforestation with
ash fertilization

Willow

"y

JUvisit  OR QVHPO




Thank you!
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