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Blue Growth Strategy

v Deep-sea minerals extraction could gradually represent up to 10% of the
world's minerals and from virtually zero to EUR 10 billion/year by 2030

v" Growth in the global merchant fleet



The Blue Growth context

be 5 Blue Growth sectors Focus Area

A Blue Growth is the European Commission’s initiative to
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International Dimension

Three Os: the new
strategy of the
European
Commission
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BLUEMED

Research and Innavation imtiatve far Blue jabs and growith in the Medde rranean

ThEBTUEMED initiative

Ihe BLUEMED Initiative fosters integration of knowledge and efforts of EU

member states of the Mediterranean Basin to jointly create new ‘blue’ jobs and
a sustainable industrial growth in the marine and maritime sectors of the area.

It was a priority of the Programme of the Italian Presidency of the Council of
the European Union: , the Presidency will organise specific
events and work with the Commission and Member States to define a Blue
Growth flagship initiative for the Mediterranean”, '

Work goes on under the Italian coordination with 8 other EU Member States
(except Portugal, all bordering ther Mediterranean): Cyprus, Croatia, France,
Greece, Malta, Slovenia, Spain and - since July 2014 - also Portugal. The
process is supported and facilitated by the European Commission (DG R&I, DG

MARE, DG JRC).




BLUEMED

Research and Inncyation niramve for Blue jobs ond growth in the Mediterronean

BLUEMED Stra?’eé“i‘t [32:4 Agénda: 12 Key Challenges

Key enabling - Enabling technology and

knowledge for the capacity creation for the
Mediterranean Mediterranean

¢ Innovative business based on
marine bio-resources in the
Mediterranean

Medtterronean

* Maritime Spatml Planning &
Integrated Coastal Zone
Manugcment in the




Growth in the blue economy will require an appropriately skilled workforce, able
to apply the latest technologies in an integrated approach.

The 'blue’' economy represents roughly 5.4 million jobs and generates a gross

added value of almost €500 billion a year.
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Potential of blue biotechnology

Blue biotechnology applications include:

- production of microalgae as feed or for fuel production (i.e. as
biomass) or for climate change trade-offs (e.g. carbon dioxide
sequestration)

- water testing (through bioassays)
- bioremediation (e.g. oil spills and organic aquaculture [vaccines])
- bio-fouling applications

- pharmacology (treatment of particular conditions, cancer, anti-
oxidants, etc)

- cosmetic industry



Potential of blue biotechnology

BIOTECHNOLOGY: The application of science and technology
to living organisms, as well as parts, products and models
thereof, to alter living or non-living materials for the production

of knowledge, goods and services.

S MARINE BIOTECHNOLOGY: Encompasses those efforts that
involve MARINE bioresources either as the source or the target

of biotechnology applications.




EXAMPLES OF APPLICATIONS FROM BALTIC
SEA MICROORGANISMS
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Potential of blue biotechnology
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Dietary preparation, helps to maintain the support tissues: the bones, cartilage and skin
e A traditional foodstuff recognized by the CEN of the European Union, the patented extract of
the alga Padina pavonica (EPP) has two essential effects within our bodies:

o it restores the synthesis of collagens and glycoaminoglycans, substances that form elastic
meshes and retain water and minerals in the skin, and the tissues of the bone and cartilage.

o by preserving the function of the bone cells, it restores calcium binding, which declines
with age.

It has two target organs, both of
which are mesenchymatous
tissues: the skin and bone.
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Bioactive compounds

Bioactive compounds
- A 4 4
o Biologically active compounds
o Extra nutritional constituents
o Occur in small quantity in foods
- Health stimulating - therapeutic benefits
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Drugs from the sea
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Marine Mineral Resources from the Deep Sea

Mn-Nodules Cobalt Crusts  Massive Sulphides
grow around a nucleus on grow on the flanks of form along mid-ocean ridge or
sedimented abyssal plains old volcanoes (800-2500m)  at young active volcanoes

(3000-6000m) Co, Ni. Cu (100-5000m)
Ni, Co, Cu, (plus others e.g. Pt, Te, Zr Cu, Au, Zn, Ag
(pIUS others e.g. Mo, Zr rare earths)

rare earths)
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Courtesy Sven Petersen MIDAS Kick-off meeting



Mining scenario for manganese nodules

Ore transfer L
A Potential impacts from:
@  Production Lighting
/ Support Vessel il Noise
- Barge/bulk N\ ‘ 7 Routine discharges (MARPOL)

Similar to shipping and exploration ships

-

Secretariat of the Pacific Community (2103) Deep Sea Minerals: Manganese nodules, a physical, biological, environmental, and
technical review. Vol. 1B, SPC
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Seafloor Production System
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Planned mining at

Solwara 1 by
Nautilus Minerals
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Sulphide Mining

Nautilus nearly ready to start
mining sulphides at Solwara 1
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Man and the Last Great Wilderness: Human Impact on the
Deep Sea

Eva Ramirez-Llodra [&], Paul A. Tyler, Maria C. Baker, Odd Aksel Bergstad, Malcolm R. Clark, Elva Escobar, Lisa A. Levin,
Lenaick Menot, Ashley A. Rowden, Craig R. Smith, Cindy L. VVan Dover

12 men have been to the moon but only two have been

to the bottom of Ocean — James Cameron wants to be
third
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Environment
Benthic

Bathypelagic

Bathypelagic, mesopelagic,
epipelagic

Epipelagic

Impact
Change in seafloor surface structure from habitat removal

Smothenng of organisms by sediment plume generation from
seafloor mining tool activity

Change in species diversity from organism loss

Smothenng of organisms from loss of matenal from niser transfer
pipe
Loss of adjacent communities by changed hydrothermal activity

Smothening effects of plumes discharged at depth from
dewatering

Reduced water quality from hydraulic leak

Toxic effects on benthic organisms from loss of matenal from
riser transfer pipe

Toxic effects of plumes discharged at depth from dewatering

Loss of organisms attracted to suction area by SMT lights
Reduction of bioluminescence by plume generation

Toxic effects on pelagic biota, including bicaccumulation from
release of metals into water column

Disturbance of cetaceans by noise from mining and vessel
equipment

MNutrient increase and increased productivity from discharge of
macerated waste and treated sewage

Toxic effects from spillage of ore or hazardous matenal from the
mining surface vessel

Death of indigenous fauna resulting from exotic species
introduction via ballast water and hulls

Scale

Site, short duration —
prolonged

Site, short duration

Site, short duration —
prolonged

Site, short duration

Site, short duration —
prolonged

Local, short duration

Site, short duration
Site, short duration

Local, short duration —
prolonged

Site, short duration
Local, short duration

Local — regional, short
duration

Local — regional, short
duration
Site, short duration

Site, short duration

Regional, prolonged|



3. Environmental knowledge
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Figure 5. Exploitation of deep-sea mineral resources.

Ramirez-Llodra E, Tyler PA, Baker MC, Bergstad OA, Clark MR, et al. (2011) Man and the Last Great Wilderness: Human Impact on the Deep Sea.

PLOS ONE 6(8): €22588. https://doi.org/10.1371/journal.pone.0022588
.
B PLOS |one
- ¥

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022588
TENTH ANNIVERSARY



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022588

Cobalt Crusts — biological characteristics
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Plume from underwater eruption El
Hierro, Canary Islands
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Components of plumes

1.Particle laden

2.May contain toxic chemicals
3.May cause pH changes

4.Can spread very long distances
5.May rise in the water column

Depending on where they are
discharged/created plumes may
affect

6.Plankton
7.Pelagic organisms
8.Benthic organisms

M ] D A S MANAGING IMPACTS OF DEEP
7\ SEA RESOURCE EXPLOITATION



Environmental impacts from SMS mining

Ore transfer

0 Potential impacts from:
I _ | % Production Lighting
Support Vessel s Noise
E— Bagemﬂ:rjlk | ; ‘ Routine discharges (MARPOL)
< D Similar to shipping and exploration ships

Return pipes
(filtered water)

Secretariat of the Pacific Community (2103) Deep Sea Minerals: Sea Floor Massive Sulphides, a physical, biological, environmental, and
technical review. Vol. 1A, SPC
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Simulated deposits from a single year of nodule mining

iguﬂasntggpe Slide courtesy Andy Dale, SAMS




Potential impact of plumes in mined areas

How to determine
this boundary

v

Area of plume impact ‘
\

\

Transboundary cumulative
Q seascape impact
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Impact of loss of Connectivity on marine
populations

@ seascape
consultants Itd Courtesy Craig Smith U Hawaii



Figure 7. Synergies amongst anthropogenic impacts on deep-sea habitats.

)
>
o)
>
A, c \ [ &
% G ~
N . £
< T & S
O (/Of‘ "
609@ 94‘
SDO/'/ b,«:.l_ (’O’l
Se S s
“Wage Wee®
— Human Impact A
Nutrient loadmg on deep-sea ecosystems Fossil fuels

9 ..
~ 4 Pipelines

Ramirez-Llodra E, Tyler PA, Baker MC, Bergstad OA, Clark MR, et al. (2011) Man and the Last Great Wilderness: Human Impact on the Deep Sea.

PLOS ONE 6(8): €22588. https://doi.org/10.1371/journal.pone.0022588
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http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0022588

Rl Il = PAST

Figure 8. Evolution of the dominant impacts on deep-sea habitats.
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Mean levels of estimated impact for disposal (red bars), exploitation (green bars) and climate
change (blue bars) in past (A), present (B) and future (C) scenarios. Levels of impact estimated
from Table 1. MOR, mid-ocean ridge; SL, sediment slope; CA, canyons; CO, corals; SEEP, cold seeps;
VENT, hydrothermal vents; SM, seamounts; OMZ, oxygen minimum zones; AP, abyssal plains; Mn
AP, manganese nodule abyssal plains; BP, bathypelagic; HT, hadal trenches.

Ramirez-Llodra E, Tyler PA, Baker MC, Bergstad OA, Clark MR, et al. (2011) Man and the Last Great Wilderness: Human Impact on the Deep Sea.
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Limits to Blue Growth

Joint NGO Position Paper

October 2012

e ESEC

European Seas Ervironmenial Cooperation

) SEAS AT RISK -/Zaul;hcn Q-EC
(; Clean Baltse "/ \m
/ y\ Friends of
OCEANA BirdLife e B el

e Ao

MEpITERRANA
CEMTHE "_?\
MG aATr/E s } B
KOO OGaouss

SEA FIRST cropITOE



SUSTAINABLE DEVELOPMENT GOAL 14

Conserve and sustainably use the oceans, seas and marine resources for sustainable
development

TARGETS INDICATORS

14.2 By 2020, sustainably manage and protect marine and coastal ecosystems to 14.2.1 Proportion of national exclusive economic zones managed
avoid significant adverse impacts, including by strengthening their resilience, using ecosystem-based approaches
and take action for their restoration in order to achieve healthy and productive
oceans

14.5 By 2020, conserve at least 10 per cent of coastal and marine areas, consistent 4.5.1 Coverage of protected areas in relation to marine areas
with national and international law and based on the best available scientific )
information

14.C Enhance the conservation and sustainable use of oceans and their resources 14.C.1 Number of countries making progress in ratifying, accepting

by implementing international law as reflected in UNCLOS, which provides the and implementing through legal, policy and institutional
legal framework for the conservation and sustainable use of oceans and their frameworks, ocean-related instruments that implement
resources, as recalled in paragraph 158 of The Future We Want international law, as reflected in the United Nation

Convention on the Law of the Sea, for the conservation and



OCEANS & LAW OF THE SEA
UNITED NATIONS

DIVISION FOR OCEAN AFFAIRS AND THE LAW OF THE SEA

Marine biological diversity beyond areas of national jurisdiction

7. In the last decade, questions have been raised whether the current framework
sufficiently addresses the conservation and sustainable use of marine biodiversity beyond
areas of national jurisdiction. In 2004, the General Assembly established the Ad Hoc Open-
ended Informal Working Group to study issues relating to the conservation and sustainable
use of marine biological diversity beyond areas of national jurisdiction (the Working Group).

8. The first meeting of the Working Group was held in New York from
13 to 17 February 2006. Its report is contained in document A/61/65.



Conclusions.....

Sustainable Blue Growth is possible IF:

- we endorse the need for sustainability

- precautionary approach prevails throughout

- we acknowledge and not resist the limits to Blue Growth
- approved strategies and decisions are evidenced-based

- robust scientific monitoring protocols are in place (an early warning system
if impacts get out of hand — technological leap needed to accompany the one
achieved by industry)

- effective mitigation measures are in place
- permitting procedures are linked to sound EIA screening and
- we acknowledge the importance of OCEAN LITERACY
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