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Production of seaweed offshore

1. What are the drivers?

2.1s there an withstanding technique and how can we avoid failures?
3. How is the economic potential depending on target product?

4.|s experienced personal
available?

5.Who is willing to conduct
this enterprise?
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‘ Third Stage:

‘ Second Stage:

@ First Stage:

Gather advance
information

Information of the potential sites:

- Data availability (GIS, satellite)

- Maps with geologic/geographic/bathymetric/topo-
graphic/navigational and hydrographic data (!)

- Previous usages, future plans by the local community

- Other stakeholders

- Jurisdiction and regulations (current/future use) ()

Information of the local area (land-based):

- Accessibility from land (roads, harbour, electricity,
phone cables, land-based facilities, etc.) (!)

- Experiences/educated workers available (!)

- Equipment available (spare parts, farm harness) (!)

- Subcontractors available (deployment at sea,
security, harvest vessels, further processing,
transport, etc.)

- proximity to processing plants, airport, other ports,
markets

- Community related support: Permit, taxation and co-

Environmental
baseline,
assessment and
monitoring

Site-specific and oceanographic

parameter:

- Current velocity, wave height, and
direction (!)

- Year-round climate conditions (wind
exposure, fetch, storm conditions,
ice drift, etc.) (1)

- Depth and seafloor conditions (!)

- Distance from shore and tides (!)

Water quality parameter:

- Temperature, pH and salinity regime
- Oxygen/nutrient concentrations (!)
- Turbidity and attenuation

- Effects of river run-offs

Red tides and plankton blooms
Predators

finance (1) First sites selected = Selected sites reduced

Other emerging
issues

Other important requirements:
- Potential of expansion
- Technical feasibility (!)
- Economic feasibility (!)

Buck & Grote (submitted)
Springer

- Final site selected
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Technology and System Design
—> Offshore Resistant Techniques
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First version from
1994-1997

<€

Modified version from
2001-2006

Buck et al 2017a/b
Buck & Grote (submitted) Springer
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Resistant equipment:

Buck et al 2017a/b
Buck & Grote (submitted) Springer
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Preparation at sea:

Buck et al 2017a/b
Buck & Grote (submitted) Springer
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Wrong
Calculations
and
failures:

QAN SeasKult

Buck et al 2017a/b
Buck & Grote (submitted) Springer
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Curtain system from Sweden
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Labour:

employee

Working days at sea:
120 days

Working days on land:
100 days

fuel costs:
one day price [€]

A=tz infractriirtiira

Boss (owner and captain)

600

dAata nthar cocto

1x
2

deployment of longlines
harvest of longlines
maintenence

lab work
store/handle of biomass
other work

120 days price [€]

o

30 days
30 days
60 days

40 days
20 days
40 days

Data Collection on Saccharina latissima Cultivation: other costs :
1 License costs, only paid one time [£] b [triangle)
2 motor overhaul (every 10 years) [£] 433 S5mring
3 labour costs f:: e
4  fuel - mring

55 of useful life)

full staff
full staff
full staff

employee only

full staff
boss only

72.000


mailto:Bela.H.Buck@awi.de

© B. H. Buck — AWI

All presented data/information
are published in ISI-Journals or
can be obtained from

Bela.H.Buck@awi.de

QAN SecsKult etz

sustoinable futures in the marine realm

Special Case
— Multi-use as Solution
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North Sea: Existing and Perspective Uses and Nature Conservation
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Buck et al. 2004, Courtesy of the Federal Maritime and Hydrographic Agency (BSH)
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’® 2000 Feasibility Study
o Potential of multi-functional use of offshore wind farms with commercial marine aguaculture in the German North
2001 Sea on culture species, biology, technigues, ICZM, regulations and market conditions (theoretical design)
¢ 2001 | (¢ 2001 '
Open Ocean
@ Aquaculture © Roter Sand
Offshore
Aquaculture ol .
potential of mussel =g tno Oj‘f an
system design
| @ 2004 &algae )|\ 82004 )| /o 2002 ~
. p—
¢ 2004 MvtiFit /92004 )
0 . | Aqualast
ore musse!|
. i Technical feasibility Coastal Futures
2007 health/site selection) G of aquaculture Integrated coastal 2005
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E OHZShOTe oyster \ @ 2006 E Economics of
® 2007 physiology | P
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2006 River Jade J
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2008 of mussel spat Pond-in-Pond
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o] 2008 EuroTour nearshore
@ Fitness/health of environments
Mytilus along the \ @ 2010 Y,
J® 2010 EU Atlantic coast
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Use of mussel 2009 Open Ocean Multi-Use
fouling of foundations @ Fish cage development within an offshore tripile wind farm foundation
2013 for fish feed 2012 including technology, biology, economy as well as social science. y
1 1
2012 \
(15) Offshore Site-Selection
Definition of offshore sites (site-selection) for multi-use including GIS, economy and especially IMTA concepts
w 2015 J

(2016

(16

k 2019

RESTORE

Development of restoration strategies for the European oyster (Ostrea edulis) in
the German North Bight including offshore wind farm areas

.

.

Buck et al 2017
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Offshore-Site-Selection
- IMTA in OWF
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IMTA

(Integrated multi-trophic aquaculture)

1. Defense line:

filter feeder extractive species

bivalves

turbine \ 4
with fish 2. Detliffordintxticacilons
seaweed
McVey & Buck
(2008), WAS
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Basic Data 07: Fish & seaweed

400 -

350 | m TAN released (fish size = 10 g, cumulative) [kg]
% 300 | ™ TAN released (fish size = 100 g, cumulative) [kg]
ﬁ - m TAN removal one harvest (cumulative) [kg] 264.52 kg
@ ]
o » TAN removal two harvests (cumulative) [kg] h thi
S 200 - two harvests within
“E"_, one year
c 150 * Enlarge seaweed
< farm size and reduce
< 100 -
= costs (675 €-t1)
A 50 * Emission concept

with regard to
0 - credits/tax

1 31 61 91 121 151 181 211 241 271 301 331 361 391 421 451 4381 511 541 571 601 631

Culture duration [d] reduction

Buck & Grote, submitted
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Courtesy of Vanessa Stelzenmiller — Thinen Institute Germany
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1%t Participation round 2" participation round
= Selected public = Wider group of stakeholders
authorities and other incl. associations,
institutions neighbouring countries
= Public display of proposal
documents
& statements 4 statements
I I
: v +
Application 1st Assessment * Appraisal of statements Application
submission |:> by BSH :> If necessary, rew:slon of |:> conference :\\
proposal by applicant body
1%t Year ’ 2"d Year
) 3" Year w
EIA
Final . 2nd
assessment b <::I Public <::I Assessment assessment <J-/
Y hearing including
BSH, BFN, WSA by BSH . i
risk analysis
0 2
1 ? 1
i i i
! | statements + !
Approval requirements for marine 3rd Participation round Assessment criteria for
aquaculture = Stakeholders as in 2™ round marine aquaculture
® Compliance with national water ® Public display of documents ® Environmental and
quality standards / MSFD technological standards
= Compliance with national fisheries ® Site-selection criteria
law / CFP = Application of BMPs

Buck et al 2017
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Bela H. Buck - Richard Langari “Editors

Aquaculture
Perspective of

Multi-Use Sites in
the Open Ocean

The Untapped Potential for
Marine Resources in the Anthropocene

@ Springer Open

S AN/ SeasKult
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Aquaculture Perspective of
e Multi-Use Sites in the Open
] Ocean

Preview

Aquaculture
Perspective of

The Untapped Potential for Marine Resources in the
Anthropocene

Editors: Buck, Bela H., Langan, Richard (Eds.)

The first-of-its-kind compilation that comprehensively explores
the scientific, engineering, economic and policy aspects of marine
aquaculture multi-use of offshore platforms

A timely analysis of the rapid development of offshore energy
production platforms and the massive projected global seafood
deficit

Individual chapters written contemporaneously with EU “Oceans
of Tomorrow” developments as well as proposals by the Food and
Agriculture Organization (FAQ), authored by highly-respected,
international experts in the field

Bundesverband |
\Bremerhaven__ .-

—
— A

Buy this book

v eBook

Access this book for free

* ISBN 978-3-319-51159-7

» This book is an open access book,
you can download it for free on
link.springer.com

> Hardcover £37.99

» FAQ » Policy

Book Metrics

§8 Mentions 6
P Readers 54
¥ Downloads 7704

Provided by Bookmetrix

Services for this Book

» Download Product Flyer

» Access an Online Book Review Copy
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Energy from Open Ocean
Kelp Farms

Office of Technology Assessment
United States Congress

S K |1‘ Bundesverband Bremerhaven
ea"\u skl N

sustoinable futures in the marine realm ——

Large ocean energy farms may one day prove to be an
alternative source of synthetic natural gas for homes and
businesses. Research into new ocean biomass energy
systems has been reviewed here by the Office of
Technology Assessment of the United States Congress, with
the assistance of specialists in the research and
development aspects of ocean farming. This report
presents the status of ocean energy farm developments
and evaluates their potential. While ocean energy farms
are now in the early stages of development and much
research remains to be done, the prospects are
encouraging. This book contains descriptive and analytic
material concerning ocean biomass resources; potential for
future ocean farms; technologies of ocean farming; existing
government and private efforts; energy and economic data;
environmental effects and legal aspects; and future
research needs.
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Energy from Open Ocean
Kelp Farms

Office of Technology Assessment
United States Congress
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Examples: Farm Designs

E‘. ‘4 tl' '0 plants holding 9
\ ving quarters Buoyancy ¢
- ':: navigation g

Kelp plants
(typlclll)
aidr

L

Polypropylene lines
supporting kelp plants

Position-keeping propulsor
7
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USES IN THE
MARINE SPACE

LEGEND

Maritime bordars

= Border of coastal waters
— Border of Contiguous zone
—— Border of EEZ

Statutory borders
District border
Closed aroas - Drder 100
Coastal texture — MOP 36

Maring reseryes-Statis DTEFDEEH
Approved
Declared
Propased
Mari .
Shipping routes
Ports and anchorages
@ Poris
@ Energy anchorages
# MAnchorages
Eors greas
Commarcial port
Energy port
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Gas and petroleum infrastrsctures
4 Poboleum and gas welks
B MOPIT w2
Drilling right=
MOP 3% h— plan border
MOP 3% h- ofishore complex

Gas transmission pipeline infrastructure
Existing pipeline infrastruchsrs
- Plamned |[MOP 37/%/2 amandmant &)

Diher infrastruciures
I Fizhing cges
#  Desalination plant

Discharge areas |acidic sewage fearth]
4  Discharge of axcavation matter
C S—
¢ Communication saichbeards
-—-=- Commanication cables

Fnads

Tovwmes
— Fliars

1M - Bl S Db

First challenge: find an
appropriate space in the marine
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1
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Future Production of Food from the
Oceans:

- Do net reinvent the wheel

- Follow guidelines defined by the FAO

- Foster c8dfre raRichh-\Bilh experts
within the EU + X

- Develop innovative technologies to

- allow co-use concepts
- Set-up an inter. offshore test facility
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& Bremerhaven
Aquaculture Forum ° .
Declaration

Aquaculture Forum °

BREMERHAVEN BREMERHAVEN

on the Future of Global
Open Ocean Aquaculture

Bremerhaven Declaration
on the Future of
Global Open Ocean Aquaculture

Bremerhaven Declaration
on the Future of
Global Open Ocean Aquaculture

Bremerhaven

Part | Part Il Authors:
Preamble and Recommendations Recommendations on subject areas and justifications
Buck
Krause
Rosenthal
Shpigel
Workshop | March 26-27, 2012 Workshop | March 26-27, 2012 COSt P | erce
OPEN OCEAN AQUACULTURE DEVELOPMENT OPEN OCEAN AQUACULTURE DEVELOPMENT
From visions to reality: the future of offshore farming From visions to reality: the future of offshore farming La n ga n
www.aquaculture-forum.com www.aquaculture-forum.com F re d h e I m
and others...

S B E=EmbIs

Rosenthal et al 2010a/b
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