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Purpose of the Training Workshop

The objectives of the workshop are to:

learn lessons from the social impacts of other industries
(terrestrial mining, fisheries, logging, etc);

determine the likely social impacts of DSM activities and
develop and implement appropriate improvement
measures;

demonstrate how informed decisions are made through
multi-stakeholder engagement; and

develop a process that ensures meaningful stakeholder
participation in decision making relating to DSM activities.



Purpose of the Training Workshop

At the end of the workshop a participant should be able to:

Better understand the social impacts of other natural resources
extraction and recognise their differences and similarities to the likely
social Impacts of DSM activities;

Develop and implement appropriate measures that reduce negative
social impacts and enhance social benefits of DSM activities;

Fully understand how stakeholder engagement is conducted, and
recognise that better and informed decisions are made through multi-
stakeholder participation including the legal process for redress; and

Develop and implement, through a participatory decision making
process, a management plan for DSM activities in his/her country.



Known Mineral Resources of PNG

Frieda River - 9.3Moz Lihir ~ 45Moz

By Simberi — 3.5Moz
.
-
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Grasberg - 88M ;

Bougainville — 16Moz
Misima - sMoz @

-
Ok Tedi - 17Moz s l

Porgera — 28Moz Hidden Valley - 6.4Moz



Nature of Mining Projects...

Long exploration history,  Environmental impacts can be
significant,
Huge investment — multi-
million/billion dollar mining * Non-renewable resource,
projects,
. * Can be marginal, profitable or very
Huge infrastructure profitable,
development,
- . _ * Support economic development of
Significant physical footprint, any country,
Generate huge amount of * Use significant amount of power
waste materials (waste rocks, (E.g. Lihir power requirement: 75

tailings, leachates) MW).






Average grade of gold mined in
USA + Canada + Australia + South Africa

Significant decline in grade
mined ... are we running out of
high grade deposits ?
739k
in 1979 | Average grade of gold
mined in the World

18 gh
in 2009

Average grade of gold discovered in the World

(3-Year rolling average for discoveries >1 Moz)




Ore grades mined have declined over time
Copper ore grade for World and selected countries: 1500-2008
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Economics of Mining Projects

Significant contribution to any « PNG as an example:
country’s economy (taxes & royalty); - A total of K7.9 billion was
recorded for the mineral
Employment; export in PNG in 2007,
_ , - - Forecast of K12 — K16 billion
Stimulate direct and indirect per annum worth of mineral
economic activities; export between 2014 and

2018.  (Temu, 2008)
Infrastructure Development.

. Comparison:
Enable government to stimulate :

other economic sectors. - One tonne of ore at Porgera

Positively contribute to local Gold Mine is worth US$150.00

communities’ economic activities

and living standards (multiplier : Qne tonne of ore at Solwara
effect). 1 is worth US$800.00



GDP and Export Earning of Mining

PNG New Fiji (2006) | Solomon Islands
(2008) * | Caledonia A (2011) AA
(2009) *
GDP (%) 64 10 1.5 2.5
Export [ 80 1.7 16
Earning (%)
* (SMI, 2011)

N (Ackley, 2008) — these are pre-mine closure figures. Mining was
suspended at Vatukoula between December 2006 - April 2008.

M (EITI, 2012) — mining at Gold Ridge was suspended between June
2000 — March 2011.
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Mineral Occurrence/Potential in the Region

Country MN CRC SMS

Kiribat v v

Cook Islands \

Tuvalu v \

Samoa \

Tonga \
PNG v
Solomon Islands \
Vanuatu v
Fiji \
Marshall Islands V

Federated States of Micronesia \

Palau \

Niue v \

* No economic potential for Metalliferous Sediment, Precious Coral and Phosphate




Deep Sea Mineral Samples
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Uses of Metals in Marine Minerals

Metal Uses
Copper , fuels cells, electrical appliances,
, mobile

phones, computers, transportation, etc

Cobalt , laptops, super alloys,

, artificial joints, etc

Nickel , , Chemicals and
Batteries, Catalysts, etc

Manganese | Steel production, , animal feed,
plant fertilizer, bactericide in waste water treatment, etc

REEs Smart phones, , advanced military
technology,

, hybrid vehicles, fuels cells, etc
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(SRK Consulting, 2011) . _




POLYMETALLIC NODULES EXPLORATION AREAS IN THE PACIFIC OCEAN
AREAS UNDER CONTRACT WITH THE INTERNATIONAL SEABED AUTHORITY AND AREAS RESERVED FOR THE AUTHORITY
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Submarine
volcanoes

#
Sediment
layers

The Deep Sea is a Stable Environment:

Constant darkness, pressure, temperature,
chemistry, and humidity




Who Lives 1n the Deep Sea’?

eBacteria/Archaea

y *Protozoa

*Meiofauna (42-500 nm)
eMacrofauna (>300 pum)
*Megafauna (visible, >1 cm)
4| e(G1ants




Some General Observations

The fauna of the deep sea is very
diverse, but relatively poorly
known.

Different communities are found
In different habitats.

Different communities are found
at different depths.

Different communities are found
In different parts of the world’s
oceans.




When deep sea hydrothermal vent communities
were discovered in 1977 we expec_}ed.......

=+

-
- No sunlight
- New seafloor But, what
- No sediment  they
ound......

- Low biomass
(not much food
or life)

Two very different categories of habitat types
(and associated fauna):

2)  Animals associated with inactive
structures, either at otherwise active sites
or sites with no current hydrothermal
activitv




Sulphide s toxic to most animals, and Its’
presence is tied to the “vent candy”
(autotrophy and food)

-Sulphide poisons most haemoglobins

- Other stressors that must be overcome
or avoided I.e. heavy metals, ph,
radioactivity

Vent Endemic Fauna:
- Megafauna are reasonably well known
and some species reasonably well
studied
- The macrofauna is not well studied and
the meiofauna are very poorly known
- The connections to surrounding
ecosystems are very poorly constrained.
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Nodule habitat and fauna

* Most of the biodiversity is in

L& o PN the soft sediment
e, AN * High levels of local biodiversity
Ny REGE A of tiny animals (macrofauna
% e, ¥ o "> 7 and meiofauna)
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Cobalt-rich crust habitat and fauna

e Seamounts can host commercially important fish
aggregations. As a result, many are already heavily impacted
by commercial fishing operations (e.g. deep sea trawling)

 Although megafauna is rapidly
becoming better known, most
regions are grossly under sampled
e Macro and meiofauna are very
poorly known

 Hard ground communities (like
other communities) vary by depth
within a region

* More work is needed to determine
If there is a fauna endemic to
cobalt-rich crusts




Update on the SPC-EU Deep Sea Minerals
Project Activities

(G

Pacific ACP States



Project Objective and Key Result Areas

 Overall Objective: to improve the governance and
management of Pacific ACP States deep sea mineral
resources.

 The Project has four Key Result Areas:
- Key Result Area 1: Regional Legislative and Regulatory Framework
(RLRF) for deep seabed minerals exploration and exploitation;
- Key Result Area 2: National DSM policy, legislation and regulations;

- Key Result Area 3: Building national capacities — supporting active
participation of Pacific ACP States nationals in deep sea mineral
activities; and

- Key Result Area 4: Supporting effective management and
monitoring of offshore exploration and mining operations.



PACIFIC-ACP STATES REGIONAL LEGISLATIVE AND
REGULATORY FRAMEWORK FOR DEEP SEA MINERALS
EXPLORATION AND EXPLOITATION




Result Area 2 — National Legislative Instruments

» Convene national stakeholder
consultation workshops;

o Establish a multi-stakeholder
National Offshore Minerals
Committee (NOMC);

*  Support NOMC Activities e.g.
development / review of policy,
consultation and awareness;

 Support policy and legislation
review process, submission to
cabinet / parliament, and
enactment.




MODEL SEABED MINERALS AGREEMENT

Seabed Minerals Exploration Agreement

An &grasmant batwaan:
The Govenment of the Federated States of Micronssta

Biuswatar Matals |Micronasta) Limited




Result Area 3 — Capacity Building

Establish a process for assessing
MSR, offshore mineral / mining
contracts, and EIAs;

Support short-term training of
relevant technical and legal
professionals;

Capacity building / supplementation
through training workshops, e.g.
Geological, environmental, legal
and fiscal aspects of DSM;

Establishment of an open source
Regional Marine Minerals
Database;




Result Area 3 - Capacity Building Initiatives

Supporting representatives of Pacific ACP
States to participate in regional and |
international workshops/conferences e.g. the | - Lt o
2011 Pacific Mining Conference. N AR, Sn A

Support selected candidates to participate in
marine safety and shipboard training, and post- e
survey data analysis. |

Legal Internship — has been ongoing since
January 2012, to assist the Legal Advisor and
be trained on legal issues relating to DSM;

Dr Duane Malcolm from the Cook Islands was
supported to undertake manganese nodules
chemical analysis and data interpretation at the
USGS in Feb-Mar 2013;

Data collation is ongoing to establish a
Regional Marine Minerals Database by 2014.



Result Area 3 — Regional
Training Workshops

“15t Regional Training Workshop on
Geological, Technological, Biological and
Environmental Aspects of Deep Sea e S
Minerals” was held in August 2012 in Nadi Fiji; ' -4, %

“2nd Regional Training Workshop on Deep
Sea Minerals Law and Contract Negotiations™
was held in March 2013 in Nukua'lofa Tonga;

Three additional regional training
workshops:

- June 2013 - Stakeholder Participation and
Social Impacts of DSM Activities;

- September 2013 - Environmental
Perspectives of Deep Sea Mineral Activities in
the Pacific;

- March 2014 - Fiscal Regime and Revenue
Management of Deep Sea Mining.




Result Area 4 — Environmental Management

- Develop regional MSR, and DSM environmental management

guidelines;

» Capacity building on developing EIA template, conducting EIA, and

review of EIA report;

» Support environmental monitoring of offshore mining operations, and
encourage the participation of potentially impacted local communities;

» Support government and CSO in conducting awareness programmes to

potentially impacted local communities;

« Carry out a Benefit-Cost Analysis (BCA) of deep sea mining:

High costs of deep sea mining
and the potential impacts on the
marine living resources

against

Profit derive from any mining operation
due to high commodity prices and the
decrease in land metal reserves




Pacific Marine Minerals and

Deep Sea Mining Assessment
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DSM Project Beneficiaries

e Two main beneficiaries:

(1) National governments:
relevant government agencies
particularly those that are
responsible for mining, fisheries,
environment, law, and fiscal
matters;

* (2) Local Communities:
particularly those that are most
likely to be impacted by activities
relating to offshore exploration and
mining;

 Other beneficiaries: Private
Sector, CSO, and regional and
International agencies.




Implementing Partners

Relevant government
agencies of the 15
Participating Countries:

- Mining; - Fisheries;
- Environment; - Finance,
- Office of the Attorney General

Regional Organizations:
- Other Divisions of the SPC,

- Pacific Islands Forum
Secretariat (PIFS),

- PNA Secretariat,

- Secretariat of the Pacific
Regional Environment
Programme (SPREP);

 Other Organisations:
- UNEP/GRID-Arendal,
- Commonwealth Secretariat,
- Geoscience Australia,

- International Seabed
Authority,

- World Bank, etc;
« Local Communities;
* Non-State Actors:

- [IUCN; WWF; PIANGO;

- Minerals Policy Institute
(MPI);

- Other CSO
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Figure 6. A sample each of the first four DSM
Project Information Brochures.
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