








Ange municipality

* Population just over 9,000
iInhabitants

e Area of 3052 km?

* Population density of ~3
inhabitants/ km?

» Forestry, energy-intensive
iIndustry, railway node



The green transition in European Union (EU)

EU directive promotes energy
from renewable resources

42,5% until 2030
Need for storage

Power to X

* P=surplus renewable
energy

« X=chemicals, fuel etc.




The noble crayfish (Astacus astacus

 Critically endangered due to
crayfish plague

 Cultural heritage
* Fishery
» Parties “Kraftskivan”

* Described by national artists
» Carl Larsson (Painter)
» Astrid Lindgren (Author)

Figure: Carl Larsson, Public domain, via Wikimedia
Commons




Circular Economy and Industrial
Symbiosis

CIRCULAR ECONOMY INDUSTRIAL SYMBIOSIS

Company Resource
4 utilization




The Swedish planning system for land use and
environmental hazardous operations

- Municipalit Environmental
Parliament and Government Municipality - p” Y permitting
Government Agencies SEA SEA if significant Authorities
impact
EIA if significant
Nature Conservation zlr?;sguzirer?;; |m pa Ct

*Local develop-
Recreation ment since
decision of
last plan

‘ Cultural Heritage Binding Detailed Plan A /
Areas of national interest Reindeer Husbandry — Guiding Municipal - : 1 o )
Comprehensive Plan Binding Detailed Plan B Binding Permit 2
communications Binding Detailed Plan C \

Windpower Wished future
local develop-
ment

] -

Binding Permit 1

Binding Permit 3



The Hydrogen gas and crayfish project
(e cortotss (e s (et

the design of a crayfish farm

WP1 Nature conservation WP5 Economic impacts of crayfish
measures in conjunction with WP4a Biosecurity. Monitoring of farming

industrial establishment crayfish plague in incoming water

.............................................

P2 Developing a new WP4b Water supply. Disinfection of
ustainable industrial site in a incaming water WPE Cl.j mulative effects from
socio- and eco-centric
rural area
S, L R e . 00 perspectives |

WP3 Management of noble WP4c Design of crayfish farm
crayfish in aquaculture and | |
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The aim of the project is to ensure noble crayfish fishery and
crayfish parties to future generations along the River Ljungan




P2Xand Crayfish in Ljungan &F

* Windpower and Hydrogen production
industries are developing in the
region.

* River Ljungan has suffered from
crayfish plague (Aphanomyces
astacii)

 Extinction of noble crayfish (Astacus
astacus) in 2000 (not confirmed) and
2017.

Vision




s P2X and industrial symbiosis a
possibility for crayfish farming?
Noble crayfish need

« Water free from crayfish plague Ljungan River
 Environment like their natural habitat

Hydrogen production generates
» Heated process water (temperature 48-73°C)
« Oxygen

P P

- Nutrition |

Fish production generates process water ™ ! Hydrogen
° 16 oC procuctio \\\\ I. : f /', ”’, plant
« UV-irradiation and ozone treatment N §g ezt

« additional nutrients Crayfish

farm

———————



Current and Planned and Industrial
symbiosis at site Alby

Vision

COMPANY F

RANSFORMATION
STATION

COMPANY B




Development of the Industrial symbiosis
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Wonderful hidden gems

Planning of Site Alby oo

Green transition

Industrial Symbiosis
*Sustainability
program for site 2024
*Letters of intents

Municipal
Comprebken-
sive plan
2004, 2010
2024

Detailed plan

Development
2021

Environ-
mental
hazardous
Operations

Industrial symbiosis

SEA-need not
detected in the
assessment of
environmental

impact

EIA
*Hydrogen production
*Fish production
*Pump & release of
water



Conclusions & recommendation

- SEA did not play a role in the planned industrial symbiosis

* Industrial symbiosis was governed by letters of intent, company acquisition
and the sustainability program

» The choice of industrial symbiosis at site Alby is a process without public
participation

« Company acquisitions and business closures are risks for industrial
symbiosis

. Isngxstrial symbiosis is a strategic issue that should be included in

* Include industrial symbiosis in standard protocols for initial assessment of
significant environmental impact from detailed plans
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Let’s continue the conversation!

Message me your questions or comments in the I1AIA26 app.

Jenny K. M. Zimmerman

Assistant Professor Mid Sweden University

Sweden

#lalaZ6 Jenny Zimmerman | Mittuniversitetet miun.se



https://www.miun.se/Personal/z/jennyzimmerman/

