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Site Selection Poland

Executive Summary

This study has been prepared for starting up aadnbtemass pellets production plant in Po-
land. The plant will be located in North of the otny, in Pomeraniaregion, well known for
its vast biomass resources.

The plant will be located in the direct neighbowt®f CHP plant i bork. Because of the
industrial surrounding no conflicts with neighboan® expected. Moreover, main client for
the produced pellets is located as nearby as pessibat limits the need for pellets transport.

However, as the surpluses of available straw gmifgiant, the production is planned 2%
thousand tonnes/year and CHP plant in Lbork requires only 13 thousand tonnes for its
needs. Therefore, it is planned to deliver the iaemg volume of production to CHP plant in
Gdynia- significant actor on Pomeranian market, \whe started to co-fire biomass last year,
and lists difficulties with possessing biomass agtre major problems it has to face now.
There is very good road connection betweehdrk and Gdynia and the distance is reason-
able, therefore it seems that pellets producti@miphas well ensured sales. As both clients
produce both heat and electricity, their fuel netatsbiomass will remain at stable level
throughout the year. No significant storage folgislwill be needed at the production plant
as pellets produced will be soon delivered to trents.
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The document is provided at a working document @Moicluding interactive Excel tables.
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Description of target region

(Step 1 of PelletsAtlas methodology)

We decided to locate the plant in Pomerania, a® thee significant surpluses of straw avail-

able.

Biomass potential in Pomerania

Respurees
unit wood [/ straw energy crops  biogas  total
potential GJirok | 8967404 5310 9Q 2093600 ZE® | 16732185
percentage % 53,6% |\ 31,7% 12,5% 2,2%
S

£/

The exact location is Ibork, whose district heating plant will serve as frellets consumer.

Whole L bork district can be considered as raw materiatcLas its size is contained within
15km radius. Moreover, we can collect some stramfthe surrounding districts- especially
S upsk is affluent in straw.

Arable area Straw
Localisation h t/year
L bork 11 753 32112
District
S upsk Pot gowo 8 195 18 130
District G owczyce 9183 23 338
Wejherowo czyce 3 692 9 636
District
TOTAL 32 823 83 216
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Biomass supply
Availability of biomass
Biomass Availability Description of | Currentuse| Current Biomass
source per year in | quality (in view | of the bio- market | available all
tonnes to humidity, mass re- | price of the| year long or
contamination) source resource | only in har-
vest season
Humidity: - | Due to
L bork, 83216 | 10-20% gltt:g‘r’]"al'; "7 increasing | Harvest sea
q bed interest in | Son,
S upsk used as e siraw as
Calorific value: | 9INg in sta- energy storage at
152MIkg | the field be-| M~ 1t
Wejherowo _ cause of itg Pr'ees In-
Density: beneficial | €8s
Districts 90-165 kg/mi | fertilization i\low 1 ¢
properties. onne o
straw costs
: about 150
Ash content: 71 (45€),
3%
Plant size

Pellets production plant will produce pellets fbetneeds of a neighbouring district heating
plant. Its pellets consumption is estimated atthii®@isand tonnes/yedExcessive amount of
raw material is available, which secures producpicotess.
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Pellets production capacity is planned2at thousand tonnes/yearAvailable surpluses of
straw are sufficient to make it possible. Pelletsdpced, that will not be consumed by CHP
plant in L bork, will be delivered to another big client — nzipal CHP plant in Gdynia.

Current use of biomass feed-stock

There are not many residues in the agriculturaosechich are completely set aside because
they are produced in such high quantities or havpaor qualities for any kind or recycling
purpose. Many products already have a traditiosalaug. as fodder, as litter for the stables. It
is very important to carefully analyse the curresé of the agricultural waste. Based on this
analysis it should be defined precisely, why thereuld be an interest of the farmers or pro-
ducers of the waste to give the biomass into amawose.

Rivalry use of straw

Percentage of straw available for
energy purposes

H energy purposes
m ploughing
bedding

Not much straw is being left on the fields for féstilization properties nowadays. Farmers
prefer mineral fertilizers. Also, this region istneery abundant in breeding animals (14 000
swines), so not much straw is required for beddiy. more than 50% of the available straw
will be used for these two functions.

Therefore we may conclude that the following amaooinénergy can be produced from the
available straw:

Available potential of straw| Chemical energy potential
L bork & for energy purposes

S upsk & Wejherowo

Tonnes/ year Gllyear

Districts
41 608 505 953
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Existing installations using straw as a fuel:

No. | Place Power output [kW]
1 Distillery in Podole Wielkie 1100
2 Boiler in Witkowo 40
3 Boiler in Nowe Skérowo 40
4 Boiler in Grabowiec 1 000
5 School buildings in Lebork 400
TOTAL 2 580

Estimated current consumption of energy producaah fstraw firing: 27 908 GJ / y.

600000

GJly 505953
500000 -

400000

300000 A

200000 -

100000 A 27908

L I

existing energy potential currentuse

0

5,5% of the straw available for energy purposedready being consumed. There are no pel-
letizing plants in the area, so no competitionrew material will take place.

Logistics
Mobilisation of the straw material

Straw producers leave the straw at the field.

There will be a company established, that will stvie@ all necessary equipment and will col-
lect the straw with its own equipment and preskater the cubes are collected in one place
(indicated by straw producer) and piles are builde piles are properly secured and can be
stored in this manner all year long. One way oftguting the cubes against the atmospheric
conditions is coverage by the straw unrolled fravand bales. This protective layer is ex-
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posed to precipitation and will be discharged lafdrthe same time good ventilation is en-
sured.

Site Selection Poland

There were large public farms in this region in plaest. Nowadays, many of these places are
deserted and some storage will take place therthisncase straw will be stored in concrete

buildings.

Straw will transported to the pellets productioarglwhen needed.

Straw storage will be built at the production plafiis is going to be a steel hall of dimen-
sions 30 x 50 m. This will be sufficient for stoeagf approximately 1000 tonnes of straw.

Description of the selected neighbourhood

(step 2 of PelletsAtlas methodology)

Adequate road access

The mixed biomass pellets manufacturing plant regua steady supply and has an outflow
of large quantities. Thus, a good road accessngpotsory, namely:

- Direct access to a main roads

- Safe opening to the street which is suitable favigevehicles
- Access to a cargo rail would be nice

- Access to a harbour would be nice
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Sufficient Access to Infrastructure

Site name: Figure

Distance to a main road (in km) 0,5 km
Distance to a train cargo 0,5 km
Distance to a harbour 60 km

Description of the concrete site for the MBP manufa  cturing
plant itself

(Step 3 of methodology)

Requirements towards the mixed biomass pellets manu facturing
plant site

The characteristics of the plant site itself sttgngfluence the technical and economic feasi-
bility of the project. Thus, the site itself hash® selected with upmost care along the follow-
ing criteria.

Required size of the site

Mixed biomass pellets plants are space intensiveni®ed biomass pellets plant requires
4000 m? because of main and auxiliary facilities.



Site Selection Poland

50m

Available free space indicated by yellow circles

Pellets production plant together with the biomsissage hall. This area corre-
sponds to appr. 3 500°nSize of the biomass storage is estimated for 1500

@  silofor pellets storage
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Price of produced pellets has been establishe85@& / tonne(350zl) at the beginning, and
later will be corrected, when the actual productmd consumption is known.

Although this fuel is more costly than coal, itdipation has to increase due to legal mini-
mum limits that plants are obliged to achieve. Mwe, plants producing energy from bio-
mass receive “green certificates” — which make gyn@roduction from RES more competi-
tive.

Site characteristics

In the view of landscape protection it is recomneshdo prefer old industrial sites for the
mixed biomass pellets manufacturing plant insteladreen fields. In any case it has to be
ensured that the soil quality is suitable for tite sonstruction. This means that

- No soil contamination is to be expected under thiéase.

- No instable underground conditions are predomirmack require large additional in-
vestment to stabilise the mixed biomass pelletstroations.

Possible neighbourhood conflicts

Closest neighbours of the plant will be a disthetting plant and a sawmill, therefore, no
conflict are foreseen.

Property rights of the selected site

The selected site has to be analysed for its owwiesdructure. Many mixed biomass pellets
investors and financing banks request that thesiiansferred into the property of the mixed
biomass pellets operating company. Thus, it is &8y to choose a piece of land which has
a clear ownership structure.

Site description summary

Available space

Site name: Figure Comments

Space for Mixed biomass pellets Plant (if) m2 000

Space for the storage of biomass on-site: 1 500

Space for the storage of biomass at the pewvailable | Biomass will be mainly stored |at
ducer farmers’ sites, just-in-time deliveries
Space for the manufactured pellets storage yes réddily necessary, as pellets will pe

burned soon after being produced

Additional site requirements

10
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Site name: Yes | No Comments

Site access for trucks possible K

Soil contamination is unlikely X

Soil is suitable for industrial construction X

Planning instrument prohibits mixed biomass pelfgent X
on — site

Planning instruments foresees residential, cultoralature X
protected areas nearby

Residential, cultural or nature areas exist inpoximity X

Ownership structure

Site name:

Who is the owner of the selected site: Municipadtbct Heating Company

Will the owner also be the operator of the mixeahass| Yes
pellets manufacturing plant

Is there a basic possibility to buy the land Nodheedo so

Description of the socio-economic framework conditi ons
(Step 4 of the PelletsAtlas methodology)

The feasibility of a selected site strongly dependsa set of so called soft requirements
which cannot be overestimated in their importance.
Political support

The installation of a mixed biomass pellets manwii@eg plant might be a political issue, too.
It is very important for the successful project elepment and implementation that signifi-
cant support can be found between the stakehodekensunicipal and regional level.

Available know-how for mixed biomass pellets operat ion in the region

It is important to analyse if there are alreadyivitlals or companies in the country who
have experience in successful mixed biomass pelataifacturing plant.

Moreover, the work on-site can become much moreiefit, if the plant operation can be
combined with another business of similar profidech as an agricultural association, a food
processing industry or a biofuel producer.

Committed project developer

The project development for a mixed biomass pepat can be long and cumbersome. For
this reason it is very important to have a comrdifieoject developer in the region.

This person should have a good basic understaraiirtje economic and technological items
of a mixed biomass pellets plant and should be welted in the region. Such a person can
increase the chance of a successful project dew&opsignificantly.

11
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Technology Analysis

Plant Design

The pelletising site will have the following design

Yearly production capacity: 25,000 tons
Hourly production capacity: 3.5 tons
Straw input parameter: Straw in bales, with lessth5 % moisture, calorific value 13
GJ/t.
Pellets output parameter: Pellets with 8 mm x O, nvith moisture of less than 8 %,
calorific value 15.5 GJ / t.
Main technology parts:
- Shredding device
- Hammer mill
- Pelletising unit
- Feeding and transport system
- Packaging and delivery

Some factories use heating devices to secure ctenghigness of the input biomass. This
heating device has to be purchased additionally.

The technical scheme of a straw pellets factory lbanhighlighted by the following
scheme:

12
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Main infrastructural parts

0 Production building with the hammer mill (2), pedlemill (4), the cooler (5)
and the operation room (9)

o Main straw shield with the straw grinder (1), stegemerator (7), and the bale

storage (10)

Straw pellets silos (6) and straw silo (3)

o Dust collector 8 under open space

(@)

A possible architectural scheme for the pelletdpotion site can be highlighted by the
following sample scheme (prepared for the CPM teldgy):

The main infrastructural parts have the followingnensions:

Production Building: Ground space is 324 m2 (18, Altitude is 8.5 meters.
Storage Building: Ground space is 2000 m2, altitisd®&meters. This allows a storage
of 3500 tons of straw. The storage of straw cdgdcombined with a static dryer.
The storage for the pellets silos sums up toa tt1500 tons

The storage for the straw silo sums up to a tdtaDo tons.

Including the periphery the entire space amountHerpelletising plant sums up to a total of
6,000 m2. Additional facilities for open straw stge sum up to 10.000 m2. The rest of the
space has to be used by green space.

13
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Technology Provision by Bihler
The cost estimate of proposed pelletising plabised on Bihler technology, Germany.

Economic Analysis

This Excel Spread sheet should be copied fromeimplate. Please use the most updated one.
Please use as many comments as possible sincgathiss very relevant for understanding
your analysis.

Investment Costs Straw Pelletising Plant (incl. VAT )

Exchange Rate for 1 Euro 4,500 PLN Euro Comment
Technical Equipment 6 750 000 1500 000

Pelletising equipment 3,5 -5 tons / hour 5342 761 Buhler technology
Buildings and Infrastructure 1744 000 387 556

factory building 600 m2 1 040 000 Turnkey offer
fundaments 560 000

land development 4000 m2 - 36 pIn/m2 144 000 Area in free economic zone
Land Purchase 490 000 108 889

Land purchase 20 PLN/m2 446 000

Land development 10 PLN / m2 44 000

Transport and Logistics 427 000 94 889

Transport machinery for straw transport 137 000

Pellets transporting vehicle (3 trucks) 0

External storage facilities 0

Loaders 1 x claas 7030 270 000

Harvesting machinery

Project Development 900 000 200 000
Total investment in 2008 10311000 2291333
Investment Reserve 10,00% 1 031 100 229 133
Coverage of liqudity shortage first years 25,00% 283 5525 630 117
Total investment demand 14177660 3150591

14



Here the profit and loss from the economic

Economic Yield
Sale of straw pellets

Operation Expenses
Purchase of straw
Electricity Expenses (140 kWh / metric ton of pellets)

Electricity Price with index (Euro / MWh)

Cost of spares (2,5 Euro / ton)
Machines O & M (including insurance)

Gross Profit
Depreciation

Personnel Expenses

Other specific cost
Office rent
Insurances
Simplified EBIT
Tax

EBIT after Tax

IRR of the overall project

2009
5663 520
5663 520

3733 655
2 430 000
625 968

300,00
167 670

509 717
1929 865

775 833

200 000

35000
20 000
15 000
919 032
174 616

744 416

744 416

2010
10 335924
10 335924

6 760 442
4 455 000
1095 444

315,00
279 450

930 233
3 575 482

775 833

210 000

35525

20 300
15225
2554 124
485 283

2 068 840

2 068 840

2011
11319 961
11319 961

7 349 293
4900 500
1150216

330,75
279 450

1018 796
3970 667

775 833

220 500

36 058

20 605
15453
2938 276
558 272

2 380 004

2 380 004

2012
12 399 923
12 399 923

7994 067
5390 550
1207 727

347,29

279 450
1115993

4 405 856

775833

231525

36 599
20914

15 685
3361 899
638 761

2723138

2723138

2013
13 585 280
13 585 280

8700 208
5929 605
1268113

364,65
279 450

1222675
4885072

775833

243101

37 148
21227
15920
3828 990
727 508

3101 482

3101 482

2014
14 886 441
14 886 441

9473 697
6 522 566
1331519

382,88

279 450
1339780

5412 744

775833

255 256

37705
21546

16 159
4343 949
825 350

3518 599

3518 599

2015
16 314 850
16 314 850

10 321 106
7174822
1398 095

402,03
279 450

1468 336
5993 744

775833

268 019

38271
21869

16 402
4911 621
933 208

3978 413

3978 413

2016
17 883 088
17 883 088

11 249 654
7 892 304
1468 000

422,13
279 450

1609 478
6 633 434

775833

281420

38 845
22197
16 648
5537 336
1052 094

4485 242

4485 242

2017
19 604 987
19 604 987

12 267 276
8 681 535
1541 400

443,24
279 450
1764 449
7337710
775833

295 491

39 427
22530
16 897
6 226 959
1183122

5043 837

5043 837

2018
21 495 756
21 495 756

13 382 691
9 549 688
1618 470

465,40
279 450

1934618
8113 064

775833

310 266

40019
22 868
17151
6 986 947
1327520

5659 427

5659 427

Total
143 489 729
143 489 729

91 232 090
62 926 570
12 704 952

3773,37
2682720
12914 076

52 257 638

7758 333

2515579

374 595
214 054
160541

41609 131

7905735

33 703 396

33 703 396



Risk Analysis and Conclusion

Major risks linked with the project are availalyjlénd price of straw as well as price and de-
mand for the product — straw pellets.

Risk of shortages in straw supply and too highgodemand by straw producers could be
mitigated by signing long-term contracts with sugqd. Contracts shall include volumes,

quality and price adjustment with inflation indemdaother parameters. Predicted agriculture
development in the region, in big farms, shall eassufficient straw volume available for

pelletising.

Demand for the plant product — pellets - shall heueed by competitive price of pellets. Price
of energy in pellets shall be not higher than paterimary energy in fine coal, present base-
load fuel. However combustion of coal is linked Wi, emission and increasing costs of
CO, purchase (allocation of GQGallowances is already too low and shall be deangas
coming years). Additionally, recent Ordinance onemgable energy sources sets increasing
limits on use of forest biomass in bigger plantd &r co-firing. Also considered new CHP
plant in L bork based on biomass shall have additional incbioma selling Certificates of
Origin — “green certificates”. Therefore demand pailets in Lbork plant and other plants
shall be increasing.

Support and additional information can be obtaindéabm

Baltic EngrgConservation Agency
ul. Budowlgch 31

80-298 Gak

tel: +48 5847 55 35

fax: +48 5817 55 37

email: bapé@pe.com.pl




