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Executive summary

The report describes the results of Bio4Products task 5.1, on the availability and quality of the biomass resources.
The evaluation is based on virtual plant locations (VPL) (in the Netherlands, France, Finland and Romania) in
order to make them tangible. The report described the process of VPL selection, where availability and cost
assessment played the biggest role in the selection process. The selected locations for virtual plants are analysed
in detail, where a specific location and reasoning is pin-pointed. Furthermore, industrial symbiosis, logistics, local
feedstock potential and other remarks are investigated. Quality, seasonality, competitive use and biomass supply
chains were described in detail to create a complete picture.

For all the types of biomass sources analysed it was concluded that there should be enough biomass available
around the virtual plant locations, with the exception of flax shives, that may need to come from further away, or

cannot be used all year round. A solution for that was proposed via a multifeedstock location.

Keywords: Feedstock availability, biomass quality, supply chains, sustainability
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1 Introduction

1.1 The Bio4Products project

The Bio4Products project will demonstrate an innovative two-step conversion method to transform different
biomass feedstocks into renewable chemicals. The project will show how these sustainable resources can replace

fossil material in a wide variety of end products.

A state-of-the-art technique called fast pyrolysis will be employed which transforms biomass into a flexible bio-oil
in a matter of seconds. This oil will then be separated into fractions which can be used for the production of roofing
material, resins (phenolic and sand moulding), and engineered wood and natural fibre reinforced products. As
well as an environmental impact assessment, the project will conduct economic and market analyses to develop

a strong business case for its products.

The overall objective is to create four products for which at least 30% of the original fossil-based stream is

substituted with sustainable resources, and which deliver a 75% reduction in greenhouse gas emissions.

1.2 Approach

1.2.1 Biomass quality and availability assessment, supply chains of biomass.

This report describes the results of work carried out in Bio4Products Task 5.1, on the availability and quality of
the biomass resources. The goal was to evaluate the overall availability and quality of biomass feedstocks
selected in Bio4Products. The evaluation is based on virtual pyrolysis plant locations (VPLS) in order to produce
results that can be used in a tangible way. Quality control parameters, general issues of biomass quality and

competitive uses of biomass are briefly covered.

The analyses were conducted using different publically available sources, company/supplier interviews, as well
as the expertise and experience of Capax ES in the raw feedstock domain market. A discussion on availability
was also made within the consortium to understand the needs and importance from two sides i the raw material
sourcing, pyrolysis oil off-taker needs, and the required know-how, positioning, cost, running obstacles and risk

mitigation.

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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1.3 This report

The next chapter shortly describes which biomass feedstocks were chosen for the project, as those will be further
evaluated in this report. Chapter 3 describes the feedstock availability assessment. For this the biomass
availability was investigat ed at EU |l evel, and on that sbbanseirse adveifritnueadl
level, where the biomass availability was determined in more detail. Chapter 4 covers biomass quality aspects,
also in relation to seasonality, as well as a description of other (potentially competitive) feedstock usages. Chapter
5 describes the supply chains of the biomass production and logistics in detail. Conclusions and recommendations

are provided in chapter 6.

2 Selection of biomass types and locations

In the project, a selection of biomass feedstocks was carried out as part of Deliverable 2.1. Feedstock selection
was initially simplified and based only on availability. After availability was determined, other parameters were
evaluated. The chosen feedstocks were delivered to BTG for processing (fast pyrolysis) and analysis. For each

feedstock category the feedstocks selected are described in Table 1.

Table 1. The selection of feedstocks for BTG pyrolysis processes

Feedstock category Feedstock
| Hemp shives
) Flax shives
Agricultural
Flax pellets

Wheat Straw

_ Olive kernels
Food/feed processing

Sunflower husk

Poplar wood slabs

Softwood

Forestr
Y Hardwood (poplar)

Phytoremediated poplar wood

n This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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In the biomass sector any type of feedstock and their parameters are somewhat variable due to a number of
different factors, such as climate, soil conditions, and handling of the feedstock. The evaluation of feedstock
selection was focused on the EU level. The following parameters were in play during the process of feedstock
choices:

Availability of a feedstock
Focus on lignocellulosic residual by-products
Technical suitability, availability, geographical spreading, strategical aspects and sustainability aspects

Focus on the EU zone as sourcing region

= =2 =2 A

Maximising the avoidance of the food/feed chain

Considered together, these parameters helped to narrow down the selection of the feedstocks. Because more
specific and additional parameters were needed to be taken in consideration, it was further proposed to work with
a system of virtual locations (described below). Virtual locations allowed the consortium to screen biomass within

the specific EU countries and to assess the situation in a more concise, detailed and accurate manner.

3 Feedstock availability

3.1 Virtual pyrolysis plant location (VPL) definition

For the effective evaluation of selected f es®dRlU) bavek s
beenintroduced. The pyrolysisplant s ar e def i ne diné&gpeciicregiondn ofder o help toavalliaged
the biomass resources in tangible and clear scenarios for each virtual location selection. A primary selection of

virtual locations was made based on the availability of selected feedstocks in countries within Europe.
3.1.1 VPL approach

For any bio-based project it is a key aspect to get the right feedstock strategy. Primarily, this all comes down to
getting a bio-based project financed. Firstly, it is crucial to establish long term supply guarantees that last at least
10 to 15 years in duration. This ensures that the project has a continuous flow of biomass, because if there is no
continuity in biomass, the plant will not run efficiently and may experience interruptions and therefore loss in output
capacities. Moreover, assessing the availability locally to the plant, where considerations such as pre-treatment

of biomass is looked into. Aspects such as low bulk density and avoiding high transport costs and considering

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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greenhouse gas (GHG) values must considered. That being said the feedstock must also be of sufficient quality
to meet the technical requirements of the processing plant. Values such as moisture content or ash content
(discussed later) are considered as part of the quality assessment. Within that, the consistency and continuity of
the biomass quality parameters is crucial. In addition to all these aspects, pricing and sustainability of the chosen

biomass is equally important.

3.2 Virtual pyrolysis plant location selection

The selection process of virtual pyrolysis plant locations was carried out by analysing the availability in a more
detailed manner. This was done within European countries for all of the feedstocks that were selected based on
the primary availability evaluation within the feedstock categories (see Table 2). The analyses were conducted
using different publically available sources, company/supplier interviews, as well as the expertise and experience
of Capax ES in the raw feedstock domain market. A discussion on availability was also made within the consortium
to understand the needs and importance from two sides i the raw material sourcing, pyrolysis oil off-taker needs,
and the required know-how, positioning, cost, running obstacles and risk mitigation. Collected information and
feedback from all resources used including the industrial partners was taken on board in order to make the best

VPL selections. This section will present the process of selecting the VPLs.
3.2.1 VPL availability assessment

As discussed and agreed within the consortium, the assessment of VPL was firstly focused on the
availability of the feedstocks within the European countries. For that, an overview of general availability
was made and was mapped out. Each of the selected feedstock that is available in a country at high
amounts based on the production capacity is marked in abbreviated form in Figure 1. A map displaying

general availability of feedstocks used in the Bio4Products project.

The map shows the availability over Europe of the following feedstocks: straw, sunflower husks, poplar slabs,
forestry residues (hardwood and softwood varieties), olive stones, flax shives and phytoremediated poplar. During
the overview of the data available, a selection of at least 21 3 top leading producers (countries) for each selected

feedstock was evaluated.

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Production capacity

France 9.536 mil ha (22% within EU28)
Straw residues Germany 3.2 mil ha (16% within EU28)
(Source: eurostat) Poland 5.5 mil ha (10% within EU28)
UK 1.8 mil ha (7% within EU28)
Sunflower husks Romania 1 mil ha (24% within EU28)
(Source: eurostat) Bulgaria 0.82 mil ha (22% within EU28)
France 236 000 ha
Poplar bark
(Source: Pro Populus) Spain 105 000 ha
Italy 101 000 ha
Forestry residues i Finland 50 mil. m3
Softwood Sweden 70 mil. m3
Germany 50 mil. m3
France 236 000 ha
Hardwood (poplar) Spain 105 000 ha
Italy 101 000 ha
Phytoremediated poplar Belgium & Netherlands 60 km2 contaminated land available
. Spain, leading producer 51% within EU28 (42 000 ha)
Olive stones
Italy 11 000 ha
France & Benelux region (BE, NL)
Flax Shives 82 000 ha
Availability of multiple feedstocks
Table 2

H This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Figure 1. A map displaying general availability of feedstocks used in the Bio4Products project.

n This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Production capacity

France 9.536 mil ha (22% within EU28)
Straw residues Germany 3.2 mil ha (16% within EU28)
(Source: eurostat) Poland 5.5 mil ha (10% within EU28)
UK 1.8 mil ha (7% within EU28)
Sunflower husks Romania 1 mil ha (24% within EU28)
(Source: eurostat) Bulgaria 0.82 mil ha (22% within EU28)
France 236 000 ha
Poplar bark
(Source: Pro Populus) Spain 105 000 ha
Italy 101 000 ha
Forestry residues i Finland 50 mil. m3
Softwood Sweden 70 mil. m3
Germany 50 mil. m3
France 236 000 ha
Hardwood (poplar) Spain 105 000 ha
Italy 101 000 ha

Phytoremediated poplar

Belgium & Netherlands

60 km? contaminated land available

Olive stones

Spain, leading producer

519 within EU28 (42 000 ha)

Italy

11 000 ha

Flax Shives

France & Benelux region (BE, NL)

Availability of multiple feedstocks

82 000 ha

Table 2: Evaluation of selected feedstock producers within the EU. Leading countries for each

feedstock and their production capacities are displayed.

H This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Table 2 displays the production capacity of these countries. A total of 51% production capacity of Olive stones
within the EU (28 countries) belongs to Spain. For straw residues, France had the leading production capacity,
taking 22% of total EU production capacity. In the meantime, Romania has 24% of sunflower husk production
capacity within the EU. On average, France has 236 000 ha of poplar production, while jointly with the Benelux
region (BE, NL) it shares 82 000 ha of production of flax shives. The leading country for softwood forestry residues
is Sweden with a total of 70 million square meters land in use for softwood. Although many metal contaminated
areas are present in the EU, jointly within the consortium a decision was made that the region of Belgium and
Netherlands (Campine region) will be sufficient for phytoremediated SRC poplar material. Phytoremediated SRC
wood is a good choice in the Benelux region because of the shortage of land and large competition of all biomass
resources. Targeting a feedstock as such is beneficial because there is a lot of land that needs to be
phytoremediated and the process of phytoremediation is not yet a fully developed concept particularly at an
industrial scale.

The evaluation of feedstock availability throughout Europe gave a good insight to feedstock preferences for virtual
pyrolysis plant locations (VPL) based on countries. Within the discussions of the consortium a number of factors
were raised as important when considering the locations of VPL.: i) availability of the feedstock in the range of
100-150 km distance; ii) good infrastructure for the pyrolysis oil export (port access, good road transport, rail, etc);
iii) price of the feedstock.

Following the consortium discussions based on these factors, a primary shortlist of the following 7 countries was

made: France, Netherlands, Sweden, Finland, Romania, Spain and Italy.

A decision was made to go with 4 location choices. Additional variables played an influence, with the following

criteria discussed within the consortium:

i) the choices should cover each feedstock category T agricultural, food/feed processing and forestry (see
Table 1);

i) project duration and workload based on time available (hence the narrowing down to 4 VPL);

iii) important aspects for industrial partners that play a downstream role (for e.g. country preferences, know-
how) 1 it was concluded that biomass availability still plays the most essential role, because the end

product has a higher density than biomass, therefore lowers the transport costs;

iv) cost of the feedstock in that particular location;

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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v) operational challenges, such as managing a plant. At this stage, where pyrolysis technology is niche, the

choice of countries is therefore based on where the infrastructure and specific know-how is;

vi) risk mitigation, i.e. 10 years of VPL running with securement of feedstock supply at approximately 44 000

tonnes/year of dry biomass;

In order to narrow down to the 4 locations of VPL, all these variables were assessed in different forms, such as
consortium discussions and sharing expertise and experience (where relevant), data search, in-house Capax
expertise, etc. In particular, variable iv (cost of the feedstock in the desired VPL location) was further investigated

and is presented in more detail in section 3.2.2.

3.2.2 Feedstock cost assessment (variable iv)

A feedstock cost assessment was made in order to have an overview of feedstock costs and price ranges between

non-densified and densified feedstocks. As displayed in

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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. Local

price,
densified

(a/t)

290 within Feed, animal
Straw residues EU28 bedding, energy, = 70-90 100-120 120-140
construction
France Es?;)tl)ir) bark 236000 ha  Mulching, energy = 30 100-120 120-140
Pulp & paper,
Hardwood 236000 ha | panel wood, 50-60 110-140  120-150
(poplar) .
mulching, energy
France (& Animal bedding,
Benelux) Flax Shives 82 000 ha construction, 70-90 110-120 120-130
mulching, energy
Netherlands  Phytoremediate o, 106 s Energy 35 90-110 110-120
& Belgium d poplar
Forestry T;mz:er, ::5 &
Sweden residues 70 mil. m3 paper, p . 50-100 120-160 170-210
wood, mulching,
(softwood)
energy
Forestry Pulp & paper,
Finland residues 50 mil. m3 panel wood, 50-60 110-140 120-150
(softwood) mulching, energy
o i .
Romania Sunflower husks | >0 Within - Fertliser, feed, - 5, ¢, 80-100 120-140
EU28 energy
O
Spain Olive stones Zt ;{;wnhm Energy, additives | 50-70 - 100-120
Italy Olive stones 13 000 ha Energy, additives | 50-70 - 100-120

Table 3, benchmark prices were investigated for each feedstock, and three price scenarios were assessed.

H This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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The prices of the fhon-densified, delivereddcolumn are based on the average region sourcing distance with an
assumption that the feedstock is in the range of 100-150 km to the VPL. For example, the price of straw residues
ranges between 70 and ®the\\PLip Erancet This feeestodkesltypivaklyusedin animal
feed and bedding markets as well as construction applications and the energy market. If the straw is densified by

pelletisingy t he mar ket price riltemeesnorb.y approxi mately 30

Another feedstock within the delivery radius range, hardwood, is priced around50-6 0 0/ t onne at ~45%
content. This feedstock is popular in panel wood as well as pulp and paper production. Itis also used in the energy

market and mulching applications. The slabs of poplar (including bark material) come from sawmill activities,

where the majority of it is used in mulching and energy markets. The prices for non-densified wood slabs are
usually around 30 0/tonne, however this feedstock is ty
(~6-8%) and densification or other processing (such as drying) significantly increases the price to 100-120

U tonne.

A region of flax production - and therefore the availability of shives - is located on the northern part of France and
extends into northern (coastal) Belgium and The Netherlands. This feedstock residue is highly used in animal
bedding, but also other markets such as construction, energy and mulching. An average price of the non-densified
feedstockis70-9 0/t o nne, whil e the densified price is ~30U0 highe

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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. Local

price,
densified

(a/t)

290 within Feed, animal
Straw residues EU28 bedding, energy, = 70-90 100-120 120-140
construction
France Z?sg) bark 236000 ha  Mulching, energy | 30 100-120  120-140
Pulp & paper,
Hardwood 236000ha | panel wood, 50-60 110-140 | 120-150
(poplar) .
mulching, energy
France (& Animal bedding,
Benelux) Flax Shives 82 000 ha construction, 70-90 110-120 120-130
mulching, energy
Netherlands — Phytoremediate | ¢ 500 ms  Energy 35 90-110 110-120
& Belgium d poplar
T Pl
Sweden residues 70 mil. m3 paper, p . 50-100 120-160 170-210
wood, mulching,
(softwood)
energy
Forestry Pulp & paper,
Finland residues 50 mil. m3 panel wood, 50-60 110-140 120-150
(softwood) mulching, energy
o i .
Romania Sunflower husks |~ 2470 Within - Fertiliser, feed, 5, ¢, 80-100 120-140
EU28 energy
O
Spain Olive stones Zt ;{;wnhm Energy, additives | 50-70 - 100-120
Italy Olive stones 13 000 ha Energy, additives | 50-70 - 100-120

Table 3: Cost overview of feedstocks in the narrowed down choices of the VPL locations. The prices

provided are average feedstock price estimation in 2017 and may vary based on a number of factors.

H This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Currently, there is no use for phytoremediated poplar material apart from the energy market, however other
applications (such as production of pyrolysis oil) are possible. An average price for non-densified material is 35
U/ tonne. Compar i ng sderfand\Finland, it bvastfowrsl ¢hat Svedea has a much higher cost

for the chipped non-densified biomass.

The poorest quality softwood is typically delivered f o
sold for 100 0/ gualtyhireSwédera @nrthie tohtrary, miFipland the price of the feedstock ranges
between50-6 0 G/t onne. Both countries have a high demand of

mulching and pulp and paper markets. On top of that, Sweden also has high demands of softwood for the timber

market.

In Romania, the sunflower husk market is mainly focused at feed, energy and fertiliser markets. A non-densified
husk ranges between 50-6 0 /toane, while the pelletised form can be nearly double this price. A price overview
of ground olive stones showed higher pricesinltaly (130-150 G/t onne) comgddrled /tt®n3ipedi.n

of this olive feedstock residue is used in the energy and additive markets.

In conclusion, comparing the prices between the densified and non-densified material is important when
calculating the costs of the feedstock and transportation. This is especially important for the business plan of the
VPL plant, because the feedstock price is key and directly correlates with the pricing of end products (such as
pyrolysis oil). Densified material delivery can be a necessary cost in order to reduce the costs of logistics. It offers
a higher bulk density of the feedstock as well as a number of advantages in handling, storage and greater

conditioning.

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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. Local

price,
densified

(a/t)

290 within Feed, animal
Straw residues EU28 bedding, energy, = 70-90 100-120 120-140
construction
France Es?;)tl)ir) bark 236000 ha  Mulching, energy = 30 100-120 120-140
Pulp & paper,
Hardwood 236000 ha | panel wood, 50-60 110-140  120-150
(poplar) .
mulching, energy
France (& Animal bedding,
Benelux) Flax Shives 82 000 ha construction, 70-90 110-120 120-130
mulching, energy
Netherlands  Phytoremediate o, 106 s Energy 35 90-110 110-120
& Belgium d poplar
Forestry T;mz:er, ::5 &
Sweden residues 70 mil. m3 paper, p . 50-100 120-160 170-210
wood, mulching,
(softwood)
energy
Forestry Pulp & paper,
Finland residues 50 mil. m3 panel wood, 50-60 110-140 120-150
(softwood) mulching, energy
o i .
Romania Sunflower husks | >0 Within - Fertliser, feed, - 5, ¢, 80-100 120-140
EU28 energy
O
Spain Olive stones Zt ;{;wnhm Energy, additives | 50-70 - 100-120
Italy Olive stones 13 000 ha Energy, additives | 50-70 - 100-120

H This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.




BIO4
PRODUCTS

Creating sustainable resources
for process industry

Table 3 also displays a price indication for CIF (Cost Insurance Freight) plant gate BTG in Netherlands. There
was an interest to have an import price of biomass to see the differences in pricing costs and effect of
transportation distances.

3.2.3 Final VPL selection

In order to finalise the selection of four VPL locations, the consortium agreed to ensure that the feedstocks that
are chosen cover all the defined categories (agricultural, food\feed processing and forestry) within all VPL. For
strategic reasons, a VPL plant in France was made a multi-feedstock VPL (better feedstock buying position, higher
choice, easier securement of feedstock) and seasonal variation of the feedstock. Apart from the feedstock
category parameter, the chosen feedstock in a particular location has to have a high availability based on quantity
(a typical 5t/h plant needs 44 000 tonnes of dry biomass per year) and be available within the radius of 100-150
km distance. The logistical aspects of the locations were also looked into to ensure there are multiple good access
points. In addition to that, the surrounding infrastructure was also taken into account. This is because the presence
of other biorefinery complexes means that the VPL has the ability to sell their leftover heat and steam and

incorporate other synergistic aspects within the complex.

As a result of the above considerations, the following locations have been selected with relevant feedstock choices
as the four VPLs:

VPL 1. The Netherlands, Bergen op Zoom

a. SRC Poplar, phytoremediated

VPL 2. France, Marne region (Multi-feedstock VPL)

Wheat straw

a
b. Flax shives

c. Forestry chips (hardwood)
d. Poplar wood slabs (sawmill residues)
VPL 3. Finland, South Karelia region

a. Forestry residues (softwood)

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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VPL 4. Romania, Moldova region

a. Sunflower husks

The remaining feedstocks not included in this list were excluded in further analyses.

Main feedstock Si Straw SH 1 Sunflower husks
categories (in green) B 1 Poplar bark FR1 Forestry residues
Additional categories O Olive stones SH 1T Flax shives
(shown in ) PP i Phytoremediated poplar

Figure 2. Map displaying chosen Virtual Pyrolysis Plant Locations in the EU zone

displays the location of the VPL selections on the map. Within the map a preliminary VPL location shortlist is
included, which was supported by the availability parameters of the feedstocks (marked in grey factory icons).

Section 3.3 VPL location analysis will discuss the details and reasoning on the final four locations selected.

n This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Main feedstock ST Straw SH 1 Sunflower husks
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Figure 2. Map displaying chosen Virtual Pyrolysis Plant Locations in the EU zone

n This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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3.3 VPL location analysis

This section will cover a detailed analysis of the four selected VPL locations. Within the analysis, VPL location will
be defined, feedstock potential around the area and its distance will be accounted including the logistical aspects.

Each VPL feedstock quality parameters and seasonality will be highlighted.
3.3.1 The Netherlands

In the Netherlands, a Green Chemistry campus was selected as a VPL location. Here it is assumed that the VPL
is running on SRC phytoremediated poplar wood. The choice of this location was based on a humber of factors.
The choice for the Netherlands was made due to the availability of nearby pyrolysis plant expertise located in
Empyro, Enschede. Bergen op Zoom is where the Biobased cluster resides i at the green chemistry campus.
There industrial symbiosis is possible, with e.g. Sabic,

—=
Cargill, and others. The location of the Green = &
Chemistry Campus (Bergen op Zoom, Error! 0
Reference source not found.) is at a proximate
distance to the Campine (Kempen) region, where a lot ‘
of phytoremediation land is available. Therefore,

Bergen op Zoom is an ideal location based on the

transport distances to the area where SRC feedstock

@

o Green chemistry campus

Pead

can be grown.

VPL location

The biocomplex in Bergen op Zoom is a large bio-
based cluster spanning from Leiden to Reims. Well- Balgitin
known companies are situated there, such as Sabic,
Dow chemical, Arkema, Cargill, Norwegian Yara,
Zeeland Refineries (Total/Lukoil) are situated in the
area of Sloe. There are a lot of plans for additional \”‘w
biorefinery unit developments, such as a polyvalent

pilot facility for biochemical and chemical operations,

iBl ue g atraréa fdr biomass treatment and
Figure 3 A map displaying the region of the VPL

isobutanol production from biomass plant. location in the Netherlands, Bergen op Zoom

This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.
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Figure 4: A view of the Green Chemistry Campus in Bergen op Zoom, The Netherlands.

Logistics
Harbour facilities are available at nearby Theodorushaven. There are also good road and rail connections to and
from the Green Chemistry Campus.

Feedstock potential

The feedstock is available within ~100 km distance from the location in the region of Kempen (Campine, BE, NL).
There is a total of 700 km? (70 000 ha) of heavy metal polluted land available. Considering an average yield of 4-
8 t/ha per harvesting cycle, it is possible to account ~140 000 GMT\y biomass potential. Using the 2 year growing
model, it was calculated that the total available land may yield around 300 kilo-tonne/year of feedstock within a

~200 km radius.

n This project has received funding from the European Union's Honzon 2020 research and innovation programme under grant agreement No. 723070.









































































































