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Overall project objective

to develop an integrated framework to
assess and analyse the spatial
Implications and related opportunities and
consequences of an increased
iImplementation of biomass delivery chains
for energy and materials at different
geographical levels




Start of DEMO




Methodology

Pre-design
Chain design

Spatial modelling Biomass chain desig n &

Impact assessment assessment tool

Compare results




- Methodology: modules

Main aim of this demo:
1) To illustrate what framework can be developed within

Methodology the first 2 years of the project
: 2) To show how the tool can be used:
Pre-design : : ) : .
* For design of optimal biomass chains (given
Chain design technolo_giqal expectatic_)ns) |
» For spatial implementation of the chains
Spatial modelling * For assessment of spatial and other impacts
* For comparison of the sustainability-performance
Impact assessment of different chains
3) We aim at a tool that will be quick and easy to use
Compare results « This implies that from the complicated models only
response functions will be integrated into the tool
4) We will use existing models:
» their use for assessing biomass chains is

sometimes new
» the integration of the models is most challenging




W"Blomass chai MIENIORIoL s oL L2

Offers information on the Biomass chain design &
assessment tool and a user guide

/\

Methodology Offers the chain designer knowledge on technological
Pro-desi Z\expectations and costs (Admire Rebus/BIOTRANS)
re-design i
2 Offers a means to design an optimal bio-energy chain
Chain design T In a network structure and by optimalisation (Bioloco)

\ Finds profitable locations for biomass crops within a radius
—~~__ from specified plants (Biomass allocation model)

/!

Spatial modelling

/\

Impact assessment; wputes impacts of land use change on environment,
biodiversity, landscape and economy (Miterra, knowledge

rules, Bioloco) o

Offers the user ways to compare results of different pre-
designs, chains designs and different impacts in the form

_of graphs, maps and tables S

Compare results

|




Methodology: core models

Core models:

Methodology HA_dmlre—Rebus/BllOTRANS
Bio-energy Allocation model

Pre-design Miterra

Chain design KELK
3D visualisation
Biodiversity knowledge rules

Spatial modelling

Impact assessment

Compare results




B.'omass t:haln . Methodology: Admire Rebus/BIOTRANS

Input:

1) Biomass potentials (to obtain realistic potential)

Methodology H 2) Costs of (expected) technologies
+ Technology costs (investment and operational costs)

Pre-design * Fuel costs (market prices, handling, domestic transport)
« Lifetime
Chain design « Tax rates

- : + Reference electricity price
Spatial modelling

3) Policy (support) system (e.g. obligation or support system, feed-
in tariff, premia)

Impact assessment

Calculation:

Compare results

1) Demand and supply curves for each year

Qutput:

1) Amount of energy per year at different costs and biomass-
technology mixes
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Methodology

Pre-design +>

Chain design

Spatial modelling

Impact assessment

Pre-design: output

Costs bio-ethanol per GJ

Compare results

Costs bio-electricity per GWh

1 Biomass | Year Year Year Year
tons DM | 2000 2010 2020 2030
1000 K€50 K€50 K€45 K€40
12000 KET00 |KE8D K€E70 K€65
|1 3000 KE120 |KE100 |KE100 |KE€90




BT Chain design: input
| design &

Costs bio-ethanol per GJ
Methodology Costs bio-electricity per GWh

Pre-design 1Biomass Year Year Year Year
tons DM | 2000 2010 2020 2030

Chain design ﬁ——

Spatial modelling —

12000 K€100 K€S80 KE70 K€EBS
Impact assessment N

13000 K€120 K€E€100 K€E€100 K€90
Compare results =

1000 KE€S0 KE€S0 K€45 K€40




Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Chain design: network structure

Input module of bioloco

Vil r2gian

Province of Flevoland

.Hilllwlmdl
hawdvined

poplar

Towen Cuik

s wif wagte

Town Weltheze

sam mill wagts

Town Harskamp

s ik veasfa

Compare results

Provinee of Utiecht
sbiingd
Frandwged

poplar

Storage power plant &

| wioodehips
| pnings

;7|

Power plant A

maad chips

atarage power plant B l

| punings

p—|

Fower plankt B

woed chips




_:Bllomass bhalf‘ | “haingesign. outpu!

Towen Cuik
 sawmibwaste
Town Woltheze
‘ an il watte
Methodology
Pre-design L it L
s s Collection ste Velwe \‘, Storage power plant & Powat plant A
Chain design +> optimal biomass feedstock mix
Spatial modelling optimal distance (sources, pre-treatment, storage, conversion)
optimal transport routes
Impact assessment|| | . 1ima| scale conversion technology
Compare results  solbnod

| sidwped
| pophr




B{omass t:haln Spatial modelling: input 1

Methodology

Pre-design

Chain design optimal biomass feedstock mix

*_ optimal distances (sources, pre-treatment, storage, conversion)
optimal transport routes

optimal scale conversion technology

Spatial modelling

Impact assessment

Compare results




Spatial modelling: input 2

Knowledge input for Spatial modelling:
—>| For each biomass crop a profitability map is derived
from average vyield levels per soil type (and climate)

“Biomass chai

Methodology profitabliity
I not profitable

. | profitable
Pre-design I very profitable

| water
Chain design ___ | urban area

Spatial modelling

Impact assessment

Compare results e AR
Prygy ‘




Biomass chain Spatial modelling: calculation

Methodology

Pre-design

Chain design Please wait while financial
profit per ha of biomass crop(s)
within a radius of plant(s)

Is being calculated .......

Spatial modelling

Impact assessment

Compare results




“Biomass chain Spatial modelling: output

assessm

prefitability
B very low profitabllity

B low profitabliity
[ | low profltabllity

. rather profitable
Pre-design ] profitable
[ very profitabllity

. - B extremely profitabliity
Chain design B water

urban area

Spatlal modelling )—}

Impact assessment

Methodology

Compare results




Impact assessment: input 1

profitability

Methodology

very low profitabllity
B low profitabliity
[ | low profltabllity
. rather profitable
Pre-design ] profitable
[ very profitabllity
Chain design R oirsmely profitablity
urban area
Spatial modelling
Land use
Environment
Landscape
Biodiversity

Compare results




Biomass chaif Impact assessment: input 2

Methodology Present land use

Pre-design

Chain design

Spatial modelling

Land use
Environment
Landscape
Biodiversity

Compare results




Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Land use
Environment
Landscape
Biodiversity

Compare results

Present
land use

Table of
land use
change

Locations
of new
biomass
Crops

/

Please wait while land use
change is being calculated




Impact assessment: input

Methodology

Pre-design

Chain design

Spatial modelling Table of
Impact assessment|| €= |and use

Land use change
Environment
Landscape

Biodiversity

Compare results




B.o‘masspha.n”” Impact assessment environment: output

[MO2Z] uitspoeling grondwater (mg/1) —
Hlo- 10 ’gﬁ"’ . o
B 10-25 : :
C | 25-50 o

[ 50 - 100 é

I ~100 |

Methodology

Pre-design

'+_.-; &

Chain design

Spatial modelling

Impact assessment

Land use
Environment ) —
Landscape N-, P- and C-balance (soil and ground water)
Biodiversity Leaching and runoff of nitrogen (ground water)
GHG Emission (CO2, N20O, CH4) (air, climate)

Compare results




Impact assessment biodiversity : input

Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Land use

Environment )
Landscape N-, P- and C-balance (soil and ground water)

Biodiversity === Leaching and runoff of nitrogen (ground water)
GHG Emission (CO2, N20O, CH4) (air, climate)

Compare results




B.'omass t:haln | Impact assessment landscape :

d eS | g n e af/toename open gebieden
Bl -1 afname open gebied
|| 0 geen verandering
L 1toename open geblsd

.| NoData
Open gebieden

I niet open gebied
[ ] open gebieden

Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Land use /
Environment

Landscape =——=—pi Change in Openness
Biodiversity Change in Diversity in structure

Change in Size of (semi) natural vegetations
Visual impact

Compare results




| "B'omasspha.-n Impact assessment biodiversity: input

Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Land use

Environment
Landscape Change in Openness

Biodiversity 4—’— Change in Diversity in structure
Change in Size of (semi) natural vegetations

Viewing results




Impact assessment biodiversity: output

Indicators impact
Soil biodiversity | +
Vegetation +
ot o) Farmland birds -
Pre-design Invertebrates +
Chain design Mammals (forest) | -
Mammals (other) |+

Spatial modelling || | ngijrect effects through improvement or degradation of

environment/habitat (output Miterra) specified for:
 Soil biodiversity

Impact assessment

Lanq use * Vegetation
Envgonment « Farmland birds
andscape * Invertebrates

Biodiversity —r> « Mammals

Direct effect on biodiversity through changes in land

use and landscape structure on:
* Farmland birds and mammals

Compare results




S | Impact assessment biodiversity: methodology

w|ow w 5 | T
S1€188% |52 |2
o~ |27|1& |32 |8 |2
Biomass cropping- | Pressures (partly h s g v | @
' ' drivers from Miterra): = 73
Methodology —"} rotation widening,
higher crop diversity | extensification + |+ |+ +- |+ + +
Pre'deSign Re-using abandoned
Clearing abandoned | land, increase
Chain design land landscape diversity - |- |- + +- | - | -
Drain land/ bring
Spatial modelling land under irrigation | Drainage/ irrigation - |- |- - - - -
Enlarging plots/
Impact assessment|| | remove hedges,
tree lines etc Habitat fragmentation |0 |0 | O - - - -
Land use ;
) Less Less erosion,
Environment tillage/ploughing improvement of soil
Landscape removal biomass C + |+ |+ |+ |+ |+ |
Biodiversity Less N-application | Less eutrophication,
acidification + [+ |+ - |+ + +
Compare results Improvement of water
Less pesticides & soil quality + |+ |+ + + + +




S ey P Impact assessment landscape : output

Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Land use
Environment
Landscape =—t———pi Change in Openness
Biodiversity Change in Diversity in structure

Change in Size of (semi) natural vegetations
Visual impact

Compare results




Impact assessment landscape : output

Methodology

Pre-design

Chain design

Spatial modelling

Impact assessment

Land use
Environment

LandSCape )
Biodiversity

Compare results




“Biomass chain
d es | g n &

Impact assessment: economy?

Later in the project:

Methodology

Economic impacts on
country level derived from

Pre-design

the pre-design?

Chain design

Later in the project:

Spatial modelling

Economic impacts on

Impact assessment

regional level derived from
the chain design?

Land use
Environment
Landscape
Biodiversity

-

Later in the project:
Economic impacts on

Compare results

farm level derived from the

land use changes?
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Compare results

Select
pre-designs:

32005

Methodology

Select results
Of pre-designs:

Pre-design

L Costs bio-elect

v.

)\

Chain design

Select chains:

Spatial modelling

North-east 200

Select >2 pre-designs if you
want to compare results for
different pre-designs

_

Select here the type of results
you want to compare for the

—_ selected pre-designs

Select >2 chains if you want to
compare results for different

o

/

Impact assessment

Select results of
chain designs:

Compare results QPrice level \4
Bar chart Select
Spider graph Impacts:
Score table QLand use v
Map QEnvironment |V
ULandscape |V
v

QBiodiversity

-\

chains

N

Select here the type of results
you want to compare for the
selected chains

e

\

Select here the impacts you
want to compare for the
selected chains

_




' o ai-p Compare results
. assessm pre-designs:

L 2005 v
Select results

e iElEe)y Of pre-designs:
Pre-design L Costs bio-electV¥
Chain design Select chains: Example of results on aggregated level
Spatial modelling BNorth-east 201V}| pyice level
Select results of :
Impact assessment| ||| chain designs: Environment
Compare results ||| WPrice level [V Landscape, iversity
Bar chart Select
Spider graph Impacts:
Score table WLand use

W Environment
Bl andscape

Map

Bl Chain North-east 2010
[ | Chain North-east 2015

<4/ <4<«




”"“'Blomass chain

Select
pre-designs:
12005 v
Select results
Methodology Of pre-designs:
Pre-design UCosts bio-elect¥
Chain design Select chains:
Spatial modelling ||| north-east 201V
Select results of
Impact assessment|| || chain designs:
Compare results |||| WPrice level ¥
Bar chart Select
Spider graph Impacts:
Score table Bl and use v
Map WEnvironment |V
Bl andscape v
v

IBiodiversity

Compare results

Impacts of chains

climate
Producey’s soll
Income
Regiona »water
employment
Landscape oo Northeast 2010
Biodiversity — Northeast 2015




Methodology

Pre-design

Chain design

Spatial modelling I X I I

Impact assessment

Compare results




