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3.1.2 Building Effective Partnership
between Science and Industry
in Australia's Marine Sectors
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* Context: A Marine Nation.

* National Innovation Policy and Settings.

+ Government Approaches to Building Industry— Science
Linkages.

* Case Studies from Marine Science
+ Lessons learned
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* World's 3" largest EEZ
* 85% Population live along coastal fringe
* Iconic ecosystems, publicamenity
+ $44 Billion from Marine Industries + $25 Billion in
Ecosystem Services (>$100 Billion by 2025)
* Oceansand Climate
= Already significant evidence of climate change
« Sea Level Rise, Acidification, Biodiversity Loss, Ecosystem
shifts
* Boundary Currents
* Oceans and Climate Variability, Extremes
= ElNino/La Nina, Indian Ocean Dipole, Southern Annular
Mode

- Cyclone Intensity.
* Sustainable Development : Coastal and Offshore
= Aquaculture, Fisheries, Ports, Tourism (Great Barrier

Reef)
= Oil and Gas, Renewable Energy
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x‘?:‘ Australia’s innovation system -

key elements and players
-

THEKEY PLAYERS:

+ Australian and State
governments

+ Universities and
other education and
training providers

Knowledge transfer factors
bridging domestic and

international spheres. + Researchagencies

+ Private sectorfirms
and organisations

+ National Institutions

BT, A=A TV TITRBITEAL /=g -
AT BTHONT T,

BURNC K 2B 1T (BEERCBEIERM) Y,
HEPFIERRFE 2 EHIRAUT MDD LV D A 7 R
KOO X DI TWET, BIZEA v 7 TR0
A7 T8, B - s - BFRoOBLENLIEZ LT
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WET,

ARG RS EBNETH, HEHHEC, k)
G R A XN F T DD EHRTEY, HEI
BCH NEANTVWET, BTHRRLTDEIIC, it
REETHERVHELZ O LImBME (intellectual
property) O 7 L —AU—7 %, FEOHENE T A
TAHEBROEREH Y £,

Australia’s innovation system —

some key performance indicators
-

Public R&D
expenditures (per
GoP)

P

Business RED
 expenditures (per
\ GDP)

A X

S&T occupations in
total employment
(3%)

Doctoral
graduation rate in p NN Triadic patent
scienceand [T —4/ / A —} families(per GDP)  __ pictralia
engineering | )
s |Vl ——OECD sample
Intemal'nnaltck.‘ = f A (o Dokt e
authorship (%) mbetbers by — ket
population)
Industry-financed | N wireless
public R&D ™./ broadband

subscribers (by
population|

AIMS: Australla' tropic
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3“ Australia’s researchinvestment :

Gross Investment by Sector

= Business

= Commonwealth
Government
u State/Territory
Gowvernment
W Higher Education 2%

1998-09

m Private Non-Profit

Total = 2.21% GDP {$27.4 billion)

Total = 1.4 % GDP

AIMS: Australla’s Tropical marine research agency
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== The role of Government

S into science, research and innovation

Australian Gover upport for sci T h
and innovation, 2011-12 ($9.27 billion)

€SIRO,
DSTO, AIMS

® Australian Government
Research Activities

W Business Enterprise Sector

= Higher Education Sector

= Multisector

it A=A FZ U TIZBWT, BUNIE, Bl
WFZERRZEOA ) N— g VLT ED T L—F—
EEBELTCWDHEONERLEZLDOTT,

BURHRED 19% & 50, EESRT 27% T, 1/
R— g URORPEHAT SRR L ED T, B
BHREANE THREWVESZ EDTWET, 1IN,
fREE, PRI, ERBERRENDHD T,

L, T OB D & = AWV ET, PEE
A5, ZZICBLET,

s ‘a The role of Government -

policy directions, priority setting
)

Some key policy developments:

* Updated National Research Priorities

* Powering Ideas: An Innovation Agenda for the 21° Century
* National Research Investment Plan

+ Australia in the Asian Century White Paper

* Industry and Innovation Policy Statement

F—=A 7 VT HIBEICBHER R AR L TET
B, WREMDT, A=A NTUTERAw—F - H
M=zl &oELTWEST, =X 7V TI3HY
BIFCH - AW olm—REFRTFLEE-STEBLND
NH LILERAN, T LA ESEIZ Lz & B
STNEDOTY, —REMRTZTTIERL T, T ¥
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T, A=A T U TENOT 7 a—F B0 Z7/20
Toholzb, U7 H A FERTIEE N,
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A spectrum of engagement,

investment & focus
2 Industry - research partnerships:
industry/firm centred model
Industry - research partnerships:
industry levy model

Industry / end-user - research
partnerships: up to 100%
(matching) co-investment
model

Research led/focused
(basic to applied):
No end-user co-
investment
requirements

AIMS: Australia’ tropical marine research agency.
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s
~= Cooperative Research Centres (CRCs)

L |

* Objective : "To deliver significant economic, environmental and social
benefits to Australia by supporting end-user driven research
partnerships between publicly funded researchers and end-users to
address clearly articulated, major challenges that require medium to
long term collaborative efforts."

* Close interaction between researchers and the users of research is a key
feature of the Program. Focus is ensuring that R&D efforts progress
towards utilisation and commercialisation.

* CRC education programs produce industry-ready graduates.

* Currently 38 active CRCs : agriculture, forestry andfishing (9),
manufacturing (4), mining (3) and services (22).

Je1E Efkiviz CRC (Cooperative Research Centre)
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e 3
"~ Research and Development Corporations

(RDC's)

* RDC'’s are partnerships between the Australian Government and
the agriculture, fisheries and forestry industries.
* Their Focus is:
= Expanding R&D effort supporting rural industries;
* Improving industry effectiveness and efficiency;
« Encouraging uptake to improve international competitiveness
and sustainability.
* RDC’s commission and manage targeted priority research
* Government matches industry contributions $1 : $1 (to 0.5% GVP)
* There are now 15 RDCs - some are government agencies, others
are industry owned companies.
¢ ***Fisheries Research and Development Corporation

BT, RO A & LT, RDC (Research and
Development Corporation) (Z2OWTHKFELET,

ThE, A=A NT U T BUN & EMOKPEREE D EE
LTITH2bDTY, 7—~& LTIL, MHFEREE TR,
W, AOBH, > —7— ROBRRENBAD 7,
DL IIMAMERICETIREDL LI >TVET,
CRC Ll TV E T2, RDC IFEARANBEE ANDS T
T, BUFDIE D bRBEAND &0 ) AR T
WET, FIZIE, BRNEFEORM OV EEITIE
BENHDHOT, RDC T2 ) ZHEOREEH LT,
BT AT DT,

ZHUEL I HEDHN TR Y, B b, D RDC
MH 20 FIFEREEE/ZENHVET, VT A
T T RS THRIEL - BRI THEET, 5115
® RDC A&V, 72< & AOEAME 7 ki it i b % 15
T ENEFRECILICHFEEINIZbOLH Y £77,

Government “Cost-Recovery”

* In many areas of Government, regulators are able to “cost
recover” from the industries they regulate.

* In Fisheries : Australian Fisheries Management Authority
recovers the funds required to conduct essential science (e.g.
stock assessments, routine monitoring and surveys, resource
allocation estimates)

* CSIRO and State Research agencies conduct most of this work,
allowing them a stable funding base for key activities.

AIMS: Australla’s tropical marine research agency.
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Major Science-Industry Partnerships

« Taxincentives (150% for SME’s 133% for large companies) to
support R&D investments by industry

* Increasing effort by government science organizationsand
universities into building enduring partnerships with industry.

= Precincts (col-location of researchers and end users)

* Industry sponsorship of Professorial Chairs, Research Institutes
and Centres, PhD programs.

* Long-term Memoranda of Understanding, setting out shared
goals, investment stakes, IP arrangements etc.

= Increasing use of Independent Science Advisory Panels for
industry development/challenges.
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AIMS: Australia’s tropical marine ressarch agency
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Salmon Aquaculture Research Outcomes

06 07 08 09 10 11 12

1. Co-Investment by Industry and Research Agencies
2. Shared direction setting and “governance”of R&D
3. Significantincreases in both production and efficiency (profitability)

Source : Nick Eliott CSIRO

AIMS: Australia’s tropical marine research agency.
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\%: Exceptional farm yields
. from elite genotypes

S
Australian prawn farmers and CSIRO Food Futures Flagship

increase average farm yields from 6.2 to 17.5 tonnes/hectare
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0 Source : Nigel Preston CSRO

Wild stocks Elite stocks =
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+ Qil and Gas Industry (incl. offshore and CSG)
* Value2011 - $29.4 billion (2.1% GVP)
* Estimated Value 2020 - $65 billion (3.5%)
* Investment pipeline over next decade $210 billion

« Most of Australia’s offshore O&G reserves (78% _
crude oil, 92% natural gas) are off the coast of
WA

= AIMS began working with the offshore Oil and
Gas industry in 1994 in partnership with
Woodside*.

+ Environmental surveys/baselines;
development risk assessments; inter-annual
variation in ecosystems.

AIMS: Australla’s ropical marine research agency.
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« 1993-2007

* |Initial surveys and coral monitoring

* Co-investment by AIMS and Browse JVP
+ 2008-2011

* 3 yr Scott Reef Research Project

* Detailed assessment and underlying

processes

* Major investment by Browse JVP

* 450 days of ship time; ~33 person-years
* 2012-

* Ongoing co-invested surveys

FLIEA . AIMS IZEIO TWET 28, Al - TAIChH
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Baselines : Woodside — AIMS

2006-7 Scott Reef Project

= $35 million investment in understanding the likely environmental impacts of a
drilling platform/processing facility on Scott Reef

= State of art survey and monitoring techniques ( + experimental work in
aquaria to examine sediment impacts)

AIMS: Australials tropical marine ressarch agency
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"~ Scott Reef Research Project

"~.s Summary & Conclusions

* One of the most intensively studied oceanic reefs
* New insights into recovery, productivity, deep corals & connectivity

* A preliminary synthesis: (for shallow reef communities)
* Impacts of disturbance

* Reef Resilience to major disturbance
* Connectivity & Interdependence

*  With deeper communities
* With the open ocean
*  With nearby reefs

AIMS: Australla’s tropical marine research agency
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AIMS and the Montara Well Blowout

e

spill

AIMS: Australia’s tropical marine s eard

BBOBNL, WFEBR% & Al - T AEEOBRICE
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* Reefs surveyed were Ashmore
Reef, Cartier Isletand
Seringapatam Reef

sLow levels of surface oil did
reach Ashmore and Cartier
Reefs.

+ Seringapatam chosenas a
reference locationaway fromthe
spill

AIMS: Australla's tropleal mar




- 2 sediments collected by divers & on shorelines
*" for hydrocarbon analyses
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Summary for Reefs

No signs of major disturbance directly attributable to
the uncontrolled release

Coral and fish communities in good overall condition
for shallow reefs, although some differences among
the three reefs

Corals reproducing as expected

* Evidence for low levels of hydrocarbonson the reefs,
degrading over time and unableto be source matched
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-~ N
Yo "’ Reef and submerged shoal impact

assessments for PTTEPAA
-

Reports
available on
the DSEWPaC
website.
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“"_.7 Post Montara : Monitoring and Baselines

?

+ After Montara Spill a major enquiry was conducted.

« New Regulator = National Offshore Petroleum Safety and
Environmental Management Authority.

= Operational and Scientific Monitoring Plans and Environmental
Management Plans required.

* Industry, Regulators and Science Agencies working closely
together to establish OSMP/EMP approach and the
requirements for environmental baselines and risk
assessments.

* AIMS currently working with Shell and INPEX to supporta
major Applied Research Program supporting their
developments.
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o ﬂﬁ’ Oil and Gas Industry : Ocean Forecasting

A

« BLUEIlink modelling suite forecasts of surface currents
at a drilling site (off Australia’s North-West Cape, water
depth 400m).

« Forecasts delivered twice-weekly from early March to
mid-July 2008.

« O&G company achieved substantial, multi-million $s in
savings through averting downtime Sou

: Andreas Schiler CSIRO

AIMS: Australla’ tropical marine research agen
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Ocean Response to Tropical Cyclones:
Application to Seas off NW Australia

Multiple nested modelllng
systemrequired to downscale
global BLUEIlink/ OceanMAPS
e to the North West Shelf

Source : Andreas Schiler CSIRO

AIMS: Australia’ tropical marine research agen
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Lessons Learned from Engagement with
Industry

= Industry DO NOT appreciate SCIENCE PUSH.
. Deep Engagement is CRITICAL
Advanced communication skills are essential.

« Understanding industry’s issues/challenges is essential.

« Trust is essential, and is developed by regular and open
dialogue.

- Listen, ask questions, discuss, even debate, but don't
think you know everything because you're a PhD
scientist!

= Strong collaborations require GOOD GOVERNANCE.
+ DELIVERY (on time, on brief and on budget) is CRITICAL.

AIMS: Australia’s tropical marine research agency.
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e
~= A Long Term Strategy

e for Australian Marine Science

+ Six “Grand Challenges”
« Long term investment in
development of capability
« Enhanced partnerships across
the R&D sector
- Enhanced partnerships with the
science “user’” community”
= Industry
= Policy makers
= Public
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Thank You! Questions?
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FAFAIBMEBFEFERSOEREET 2K H
International Oceanographic Data and Information Exchange (IODE)
by Intergovernmental Oceanographic Commission (I0C) of UNESCO
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10C Oceanographic Data Exchange Policy
Preamble

The timely, free and unrestricted international exchange of oceanographic data is
essential for the efficient acquisition, integration and use of ocean observations
gathered by the countries of the world for a wide variety of purposes including the
prediction of weather and climate, the operational forecasting of the marine
environment, the preservation of life, the mitigation of human-induced changes in the
marine and coastal environment, as well as for the advancement of scientific
understanding that makes this possible

Recognising the vital importance of these purposes to all humankind and the role of
10C and its programmes in this regard, the Member States of the Intergovemmental
Oceanographic Commission agree that the following clauses shall frame the 10C
pelicy for the intemational exch of hic data and its iated
metadata.
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MARINE SPATIAL PLANNING

A Step-by-Step Approach
toward Ecosystem-based Managament

MSPH# IR T 55 1 K51 X & (Unesco/lOC, MAB, 2009)
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Marine Spatial Planning A Step-by-Step Approach (2009)®D## R
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Step 2
Step 3
Step 4
Step 5
Step 6
Step 7
Step 8
Step 9
Step 10
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International Symposium on Marine Data and Information, Tokyo, Nov. 6-7, 1996

- Oceanographic data for global climate studies (N. Suginohara, CCSR/U Tokyo)
- Marine pollution data (R. Tatsukawa, Kochi Univ.)
- Oceanographic data for coastal users (B. Parker, NOS/NOAA)
- The need for data products in giobhal ohserving programs (F | indstrom, LIS GOOS)
- Products from oceanographic data and their significance (S. Levitus, WDC-A)
- The status of need and distribution of oceanographic data in the Oceanian region
(B. Searle, AODC)
- International Oceanographic Data and Information Exchange system in the future
after 2000 (1. Oliounine, IDC/UNESCO)
- Preservation management and utilization of biological resource and oceanographic
data (Y. Suenaga, Jpn. Fisheries Agency)
- Data and information for ocean and coastal uses (H. Nakahara, Res. Inst. Ocean
Economics)
- Anticipation of the industries for oceanic data (T. Asai, NIKKEI Newspaper)

(BB FKERENBEHBOMBNEROEET—SHRIO—REL TR

FEFE, JODC DAL OFADHT, ThHIE TR
FOFEE LE LA, b 9—D, ONEOHREEHRIC BT
HEFADFES O CEEZR H0 L LT, 1996 I NT-
HHERSIC BT B ERR S R AT bES, 20
2FA4 RDERY AR EIFFIMT A T T TL
10C RoAKPE, WHFPEEDFELZ T HANBNZY) | 231D
SEGHND LT pESE LT — 2 BT A RO AR U0 L
TWET, IhEb LI, EERCYHEET DL 577 —
Ht v hOEGHIZOWTHEERN SN TNEE L,

ZOVrRT Y AL, BAKE DY B ARME OB
2% VREF—ZW5) O—BL L T2 bDTY, =0
WGEEATH Z &I, WHET — 2 EENIISE CII Ve K S
PINDZENRHSTH, MEENRETHLALRLRNENT
RNEND A=V THHSZOTEA, AAREICL
SN0 TERNZTEEE LT, FUE 20 2 A1 JO0DC 1T
FLEOT, ¥FHED1ATLI

EEEEAE 22— (MRC)DaV BT+
Roles of MIRC

Supports for marine activitics
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MIRC

Ocean Research Organizations
and Universities in Japan
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3.3 Potential of Environmental Assessment as
a marine business
Al #A
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Potential of Environmental
Assessment as a marine business
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Three mineral resources in the Ocean Source: JOGMEC

Seg Maunt

-Hydrothermal Deposits -Manganese Nodules -Cobalt-rich Manganese Crusts 1
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Rich deep-sea animals in the vent

Source: JOGMEC
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Steps for conservation of marine environment

1. ldentify current states of the structure and function of ecosystems

2. Consider potential impacts of mining
a) Establish numerical models for impact predictions

b) Develop technologies to minimize potential impacts

3. Confirm that impacts on ecosystem is a limited scale and do not
lead to the large scale irreversible change of the ecosystem
structure and the function

a) Verify the reliability of a prediction modelin a test mining
b) Improve the model and predict the safety forecosystem

c) Implement mining projects and monitor the impact
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Potential impacts of SMS mining

<MSV unit>

Mainland or
Ore transfe

A— > isolated island

Shuttle barge (FTOcesSIngasmetting)

MSV noise & light

oy
(T g

Riser pipe ~&
| leal

Sy ot Similar impacts are
OIET l Retum water expected for CRC mining

+—Retum water pipe

== {Diffusion of retumned water J-=--ccaaecaaaaaaaa o
< i Discharge Subsurface plumej

Metal dispersion and
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Direct habitat disturbance
SMV noise & i
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Strategy of biodiversity preservation

-Confirm genetic connectivity
between areas
-Protect source populations

=

“H'@m
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PA: Protected area
MA: Mining area

Source populations

-Loss of biodiversity of the area
will be minimized
-Replenishment of populations
is expected in a mined area
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Field Works Necessary for Assessment
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plankton, benthos
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East Scotia Ridge: vents south of the Polar Front
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Business chance

Autonomous Underwater Vehicles - AUV

+ HUGIN
« REMUS

FAFEDAT A RO L5 IR ZEDI2IE, ROV
THWWDTT A, AUV (Autonomous Underwater Vehicle)
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(EBSA)

Convention for Biological Diversity
* COP10 Decision

— Takes note, with appreciation, of the adoption by
International Seabed Authority of the Regulations
on Prospecting and Exploration for Polymetallic
Sulphides in the Area, which requires the
mandatory submission of an impact assessment of
the potential effects on the marine environment,
and urges Parties and invites other Governments
and international organizations to implement
those Regulations;
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CBD MPA

* Decision COP IX/20 (Marine and coastal biodiversity:
14. Designing network of MPAs)

— Adopts the scientific criteria, as containedin annex | to
the present decision, for identifying ecologically or
biologically significant marine areas in need of protection,
and the scientific guidance, containedin annex Il to the
present decision, for designing representative networks
of marine protected areas, as recommended by the
Expert Workshop on Ecological Criteria and
Biogeographic Classification Systems for Marine Areas in
Need of Protection
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Scientific Criteria for identifying
ecologically or biologically significant
marine areas (EBSA)

* Uniqueness or rarity
* Special importance for life history stages

« Importance for threatened, endangered or declining
species and/or habitats

« Vulnerability, fragility, sensitivity or slow recovery
« Biological productivity

« Biological diversity

* Naturalness
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Example of
proposed MPA in
the North Mid
Atlantic Ridge
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Fig. 1 Location of the proposed MPA on the Mid-Atlantic Ridge. The NEAFC closures
within the proposed area are outlined in red (Hecate, Faraday Seamounts and Revkjanes
Ridge)
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Aichi Target

* 10% of marine area will be designated as a
protected area

* EBSA criteria are needed to be applied
+ Scientific data are essential

* Governmentcan not do everything

* BUSINESS CHANCE !!
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Conclusion

* There are a lot of needs for environmental
survey of the ocean

* Evenin the deep sea, private enterprise can
carry out environmental survey

* Therefore if the enterprise has man power to
carry out the survey, to analyze samples, and
to make appropriate reports,

Business Chance !!!!
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« For the disposal of carbon dioxide streams into sub-
seabed geological formations, the assessment should
address posed by a leak from the carbon dioxide
stream sequestration process.

U EFTE S

7 RUBEED A X — A ENEOWRREYRE 1Rk
IR - T D L&, —ORUTRD ZEDEETVET
DT, ZDFEE LET,

0y RUEEEECIE, 02 RHic k2 TY 27 %3
g2 LFoTWETR, ZhEENEET 5 & &,
M| IZOWCRAEALTS & W IO REDMEDILE L
7o TV A7 | NS RSCTIL B AOIER T W
Dh R LW FIEMEDILTWET,



tow o T ssesorn v I s v

FLNVRITI2 5> TCWDDIZZ ZTLTC, TV A7) &I

—EEIE TERE) I RIS E) 23 bok
DTN, HARD ) FHUEBWTEL, T8 Ln
DEHTHIET O THN SREGATME C O IREG%
Bilkisch, B2 5 S IQEdE v iEENbILT,
M2 %) EWVORHETIHBZH L TWDEIITELH
nET,

TORIE, SMEDTER AL FO—fRR LR— D
FL LT, A=A T VT O LD KRS AR
HKHEOLONLHEH L TE L0 TR, B
consequence (EERX). #flZ likelihood (220 5 X)
bolcw M) 7 2%2 Y, ENTY AT % Low,
Medium, High lZ45FCVWVETS,

ZOLR— h TR, EREA Critical TH-Th, i
Z DB EMD Remote FEFFITIEVY) ThiUuL, TV R7 ]
I Medium &3l SAVTUVVETS,

LA L, ENTE, AmcELTE B2 5 ENHE
FIES Th, BERIPNKREITIUL, VA7 2080 [
B [ X High 72 LFHMIiENAEMAH Y | ZORMPRUTAR
STWET,

2. Hit- il HQ (NFRAFKEERER)

NSO EMAS
AR TER.
HIE, FELT.
ZTOEIZEM
T-EZEERELT-
U ek EEE
- W EDS. <

sl MESNEHESIS
s ﬂ* \ f= EASYEN
o > Gk 2000
HLVESEAD 2 SH & LT, /3T A MKEEZKID
FEE LET,

NT A RKIL, FiE T AL TEELS IR o Tefishi g

AEPRTDH LN IALKRD Z & T, Wiz iadeps

55

WCBWTHEH SNTBR, /ST 2 FAKOHINTUNZ WA,
ZOWZH LPDWAEMERRZE LTV D) A7 130
D, ZNEERET 5 0% HANEL NSRRI T,

2. F-GHEHQ (NFAFKEBRER)

NFZMKEEEHNIFZRDIER
[EHDORNEHE]
HYAEL., D
ZTOETEMREEN ERD
Elio-B M 125 B &IZHM,

Bt

= 2012510 |R#E T,

ZOFKNT., FERHLTOEEAM, 30 HEDMHE
L. 2, AEHPEIE MR D 35%LL EiZ7r~7- 1
FERIRNTH Z LTl >T0ET, BRI 36 AE,
29%72DT, b P LU THESTDH & RiAEN, TBET
HIEAGEE & FOICHREMEE > TR Y, 4ttt FMr
STWVWET,

2. Fit-LGHEAD (NFRAFKEBERH)

- MEEEEHICR DD, F ETONFANZEESE
HTNS, (BBIEE : [FAID-11)

- BBEEOHEEEENE. TRAID-210&EFH
EHoh. REZEDOEHIBE,

2. -l #@ (T ANKEEREH)

| VEEEBET
,ypumping throug

ZOFRNE, T A PKIE EDOPITND W) Rk
THHOMEE L7 BT, BPE L7GETIR T L)
T HEFEARAR—LE LTOETA, FliFE s LT,



HRAID-1IZEBW T INET T R MKE R T 572 5,
WHAOEBEZ T2 THONZ &L IR THET,
FOMHBIE, FARITRE ST, Bl D2 (ST A bakPRHE
YE) 1THEV, EREE ORISR HE T,

2. Hii-GHEH (INTRPKEEREH)

#HH| D-2

b ua]

NT A MKHEHEEE, HEHESN D /8T X MKIZE S
NDEMOENDNWTIHEZED COE T, ARSI
BICRT 2L B 0 02U > Gz
TL B0~ A7 A—MLOAEYE 10 1550 A1 7 1
A= MO TEAER T HRTWET, KEWIED
BT T N, INSWNED IR T 7 v b T
BERFY 95 &2 TN TTR, KEWEH T, 1
ST A— BT 10 fEIR, OF D JREAFE—FRDAKIZ 10 {#
R TRTIUZZR 5T, /hEWEDIE 1 TV Y v b
JUZ 10 IR, DF 0 1HOKIZ 10 EEA - TWTIER
BN EN D LWEHETT,

2. FEEREAIQ (INFRFKEBREH)

GEARSH
SHE I, ERTOAERCHELT, BICHL,
(/35 A RKILEEEE () 2810 EFEC
x5, thrlld. | EEEBIEEI LY EES

[ZB89 % Guideline(G7)1[=FED<,

[(FEEHEZTOEERELLTONTARKEZHE]

SO ER S50/ 2 Ll EADIKIZE200mELE
DKETITI. cNEmE LGB T, FEE
(kDK IREAATRE, TEEFRIZERT H

Guideline (G14)I&.
L\%JD

ERERDT

BIADOIRNHANTZ2NEWNETS, o, U R
I T RBARA L S OFEAE T E UTEABRDTRD Bt
TWET, HDHUELEOMAFESMBIL TX, FED
ST E, EEERE O OB AR 2R T &
HDOTTN, ZOBE, A RTA U TEHLNIZY AT
TEAAL NEATD T EMGARCI2 o TNET,

BRI, EEHE L LTONT R FKASL, E<
THREDOH DKL TOHED HNTNDHDTT, £9
U7 B2l SV ki C b, B A KT 42

56

STYRITTRAAY bE{ToTZ T, NT A FKKH
NCTEDLKLEFRETD 2 ENTEET,

(3. #Hr=12E8E]

3. FHA®E(OUFUERH-OURVEEE)
=33 RE;X b or “Marine Geo—Engineering”
EREREICESE L

B REE L LT, 20/ LET,
1 I VEEER L) £ 7=1% Marine Geo-Engineering] .
H 9 12l TERBRIClE S BSE) <,

3. Hii-LEEQ GEFEXEFDEEDRH)

@ FEEE (A AH)
@ BEHEATFE
D3 L.
FEECTHIHEAEHZBL TERELDIZ.
EIT SO EMEEE T T EAGLY,
= (HNLC: High Nitrate
Low Chlorophyll)

=>EM-HELGHETHRTHS EDE

1 2 B OWHFAERA LI DN T TY,

HiBk BI2iE, REENTL SAL DO T T s
MM EVFE L TORUVEHEN 3 2H 0 £, £
(BB B TR T DERD A ENZ DIERIT 2> T
HENVIMDBHY FT,

3. FH-LEEQ@ GEFEXEFOEBOFRE)
HRHMEBRD2DODE K.

[B#91]
HNLCB =TI,

(B2 ]
MHER T2 MG FEELT,
CE TOREITHESIRBZE DORESR




BREAT IR & BRI A SRR AR T T T
TN, RO L D REBRIMTHON CONDENENZIE |
DI, RYIZEREIME T T > 7 b A E IR L C
WODODEHERT D720 TTA, b9 1o, haHudi
T5Z L T2 ZHIKTE HOTIERVDY, DFED, 8
ZHATT UL, W77 UM Z T, 002 EEE
LTCLNDDTIFRWINE W) EERR H D05 ThH
V. HbET, 20X 5 7FHR%E I LTz GBI
BRI E ) DEHERT DT TT,

3. FEEBEQD GEFEFEFOEBOIRG)

380
I|A lm) 300
250

UL, SRHAAEEROBE L TRR LT A0, HK
DOUFEFF OB AN T = 7IZHH L Q2 2001 0
FROFERAFE LI b DT, #idishi-=y 7
TiL W75 7 broEAZ T, 002 NEESHD L
WO FERAHTOET,

3. Hf-LHEQ® GEREXLEOEROIRH)

CAIL DTG (BRI E S SIETSE)

rkﬁﬁﬁﬁiliﬁiﬂd)ﬁ%tb‘cﬁi
EHMGRERBEORRERE

“deliberate large-scale manipulation of the planetary
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change” (Royal Society 2009)
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423 The disposal or storage of wastes or other
matter directly arising from, or related to the
exploration, exploitation and associated off-

shore processing of seabed mineral resources
by the provisions of this Protocol.
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Alert to LC/LP: Deep Sea Mining is Coming

*First project approved: Papua
New Guinea

+1600 meters deep

*30 km offshore

59 square kilometers
*Others being considered: Fiji,
India
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Marine Discharges of Mine Tailings 2012

LLF. “International Assessment of Marine and Riverine Disposal of Mine
Tailings” (Draft Report 2012.9.30)L )
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Findings and Conclusions

+  99.4% ofthe 2,500 industrial-sized mines dispose of their mine
tailings on-land.

*  World-wide, use either marine or riverine disposal.

* Mining and mine tailings disposal are not environmentally friendly
activities.

* Riverine mine tailings disposal should not be allowed for new mines.

+ Marine disposal may be the best choice between unattractive
alternatives, because of local conditions.

 Ifmarine disposalis selected, ¢ € I
, mine tallings characterized, careful site

selection for deposition, and extensive monitering requirements
established.

+ Many new mines being developed are actively considering marine
disposal of mine tailings.
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What is the Appropriate Response by the LC/LP?

Possible actions:
1. Regarding of mine tailings: that
censures the use ofriverine disposal of mine tailings for new mines.
2. Regarding of mine tailings:
1) Take no action;
2) Offertechnical assistance and cooperation—status quo;

3) — similar to the initial responseto the
proposal regarding iron fertilization ofthe oceans for CO2 capture;
or

4) Issue a statement of concernand
formarine disposal of mine tailings. Emphasize:

a) Waste characterization
b) Site selection
c) Monitoring programs
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ECO2 - Sub-seabed CO, Storage! Impact on Marine Ecosystems
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