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Deep Sea Mining — Current Status and Future Potential

By lan R. Coles - Head of Global Mining Practice

Introduction

Inone of the most recent editorials onthe
state of the deep seaminingindustry
(published on 4 June) the Guardian postulated
that “Mining the deep ocean floor for valuable
metalsis bothinevitableand vital,according
tothescientists, engineers and industrialists
exploringthe world’s newest mining frontier”.
Much has beenwritten onthe subject ever
since the potential for extracting metals from
the ocean floor was first identified. However,
progress has been somewhat stilted over the
years - principally as result of the costs
involved as wellas environmental concerns.
This article seeks to review the progress made
todateandthe prognosis for further
development.

The Available Resources

Deep searesources come in many different
shapesandsizes - from sulphide deposits laid
down next to hot springs to polymetallic
noduleslyingontheseabed. Rare earthand
precious metal modules have beenat the
forefront of interest but more recently
phosphorus nodules are attractingattention
inthe context of the rush for fertiliser
products. While diamond miningon the
seabed adjacent to the coastin South West
Africahasbeenactive for several years (De
Beers has been mining for diamondsinthe
shallow waters there since the 1960s) the first
firmstotarget deep seaminingwere attracted
by the discovery of manganese nodules.
However those pathfindersimmediately
encountered the adverse economicsinvolved

inthe deep sea mining environment.
Nevertheless explorationand other
prospectingactivity has continuedand new
technologiesand (until relatively recently) an

upward price curve have offered more
positive potential returns to those prepared
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their land based counterparts. For example
the copper grade at the Solwara-1 projectin
PapuaNew Guineais estimated to be in excess
of 7%. Resource exploration onterrafirma
involves activity inincreasinginhospitable
terrainand environments. Asaresult some
analysts have predicted that thedeep sea
sector could be providing 10% of total mining
output by 2030. That, however, is a pin-prick
when compared to the estimated available
deep searesource - possibly somethingin
excess of $100 trillion (or more) by some
estimates. Against this should be balanced the
factthat potential prospectors have been
speakingabout mining manganese nodules
sincethe1960s.

Some of the early stage promoters of deep sea
mininginclude UK Seabed Resources, a
government-backed British subsidiary of
Lockheed Martin. The company has secureda
licence to explorea4,000-metre deep area of
the Pacific Ocean which is twice the size of
Wales. Possibly the most well known projectin
the sectorthoughisthe Solwara1project
being developed by Nautilus Mineralsinthe
coastal waters of PNG. Nautilus plans to
constructvesselsand otherinfrastructure to
exploitadeep-seagold, copperandsilver
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massive sulphide project. The challengeis
illustrated by the fact that the deposit on the
oceanflooris 1500 metres below surface.
Nautilus hopes to bring the projectinto
production by the first quarter of 2019.

Rare Earths, etc.

Deep seamining has beenfrequently
mentioned inthe context of rare earthsand
other metals usedin new electronic/
technology products. The Pacific oceanfloor
tothe east of Japan (around theisland of
Minami-Torishima) is known to have
particularly rich deposits but the comparable
costto miningon land has so far prevented
too much speculative activity. The depositslie
atadepth of more than skm. Onthe plusside
the deposits are estimated to containaround
6.8 milliontons of rare earths. Inaddition the
geo-politics of the market for rare earths offer
compellingmotives foradrive to develop
resourcesto compete with the current
Chinese virtual monopoly. Other metals
needed for newadvanced productsinthe
telephonicand electricalindustriesareto be
foundingreat quantities onthe seabed. In
April of thisyearthe BBC reported the
discovery by British scientists of a deposit
some 5ookm from the Canary Islands which
contained telluriumin concentrations 50,000
times higher thaninland-based deposits
(telluriumis utilised in the manufacture of
solar panels -the deposits in question also
contained rare earths - used inwind turbines
and electronics). The scientists calculated that
the deposit - known as Tropic Seamount

- potentially contained one-twelfth of total
global supply of tellurium. If extracted to make
solar panelsit could meet 65% of the UK’s
demand for electricity.

Legal and Licensing Framework

Thelegalandlicensing framework
underpinning deep sea mining s often
criticised for its uncertainly and inefficiency.
Thisarisesin part fromthe fact that notall
countries have signed up to support the
regime which hasbeen created (asat July 2016
168 states had signed up —the USAis the most
noteable exception;the United Kingdomisa
member). Theinternational legal framework
stems from Part X| of the 1982 United Nations
Convention onthe Law of the Sea
(“UNCLOS”)andthe 1994 agreement relating
totheimplementation of Part XI. UNCLOS
provides for coastal states to have exclusive
rights to resources contained withinthe
continental shelftoa distance of 200 nautical
miles from the coast. This zoneis knownas the
Exclusive Economic Zone (“EEZ”). The seabed
beyondthe EEZ,and the minerals containedin
it,are proclaimed by UNCLOS to constitute
the “Common Heritage of Mankind” such that
resources inthisareamust be exploredand
exploited for the benefit of “mankindasa
whole”. The regimeis subject to regulation by
abodyknownasthe International Seabed
Authority (“ISA”) based inKingston, Jamaica.
States which have ratified UNCLOS are
automatically members of the ISA.

Under the UNCLOS regime prospecting,
explorationand exploitation (each of whichiis
acarefully defined activity) beyond the EEZ
may only be carried outinaccordance withthe
rulesand regulations of the ISA. Prospecting
requiresthat the companyin question delivers
anundertakingtotheISA agreeingto comply
withthoserulesand regulations as well as
UNCLOS andalso agreeing to accept
verification of that compliance by the ISA.
Exploration onthe other hand may only be
carried out subjectto thetermsand
conditions of a contract to be agreed with the
ISA.Such contracts may be awarded to either
agencies of ISA state members or to private
enterprises sponsored by an ISA state
member. In each case the ISA state memberin
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questionis responsible for compliance with
the contract. Each contractis valid for 15 years
-althoughacontract canbe extended. To
date somethingin the region of 26 contracts
have beenawarded.

Thereare currently noISAregulationsin place
for exploitation. Atechnical study, published
in 2013, set out the issues which should be
addressedinthe regulatory framework for
exploitation. These included the procedure
forawarding exploitation licences, the fiscal
regime and the division of profitandriskinthe
context of the declarationthat deep sea
resourcesare for the benefit of mankindasa
whole. Aworking draft of proposed
exploitation regulations was circulated by the
ISAinJuly 2016. By the deadline for submission
of comments (25 November) 43individual sets
of comments had beenreceived. On 23
January 2017the ISAissuedadiscussion paper
designed to advance the discussion over
environmental aspects of the exploitation
regulations.

Somesstates (including the USA) have declined
to ratify UNCLOS and become a member of
theISA. Reasons for refusal differ but
invariably include an object tothe
requirement,in connection with theaward of
an exploration contract, to explore two equal
sitesand transfer the benefit (including
exploration results, etc.) of one - overaperiod
oftime-tothelSA.ThelSAisthenleftto
develop that site for the benefit of those who
might not otherwise be able to exploit the
deep ocean environment. Non-member
states havealso objected to the ISA’s powers
of monitoringas wellasaperceived opaque
bureaucracyand process.

Exploration contracts signed with the ISAto

date include that with UK Seabed Resources

referredto earlier - that contract was for the
exploration of polymetallic nodulesinthe

Clarion-Clippertonzonein the Pacific Ocean
and expiresin 2028. Russia hasalso signed
contracts for potential projectsinboth the
Pacificand Atlantic Oceans. China has been
veryactive inattempting to secure contracts.
One of the most recent contracts - covering
exploration for polymetallic nodules over
72,7455q km of the Clarion-Clipperton zone
-wassigned with ChinaMinmetals
Corporation on12 May 2017. Indiawas
awarded one of thefirst exploration contracts
bytheISAand,asaresult of its exploration
activities, has identified an area of around
18,000 sq kminthe Central Indian Ocean
Basin with an expectation that actual
exploitation may commence within the next
fiveyears.

Inaddition to the international regulation
contemplated by UNCLOS asadministered by
thelSAanumber of individual countriesand
groups of countries have established
regulatory regimes for deep-seamining.
Nautilus Mining, mentioned earlier, is the
beneficiary of alicence awarded by the
government of PNG. While that was the
subject of proceedingsin connectionwitha
dispute the position has been back on track
for someyears with the government making
therequiredinvestmentinthe project.
Nautilusisaflagship project being observed
by many -if it succeeds othersare boundto
followinits footsteps. Severalislandsinthe
Pacific have acombined regulatory
framework to cover the exploitation of
mineral resourcesin that part of the seabed
whichis subject to national sovereignty. The
Cook slands passed legislation relating to
seabed miningasfarback as2009. Inthe UK
the Deep SeaMining Act 2014 was passedin
order toamend the existing legislation
(implementedin1981) to bringthe sameinto
line with UNCLOS.
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Environmental Issues

While miningon land presents environmental
concernsthereare multiple additional
potential environmentalissues with deep sea
mining. Physical disturbance and destruction of
habitatand faunaare of principal concern

- particularly given the potential foranadverse
impact on marine eco-systems more generally.
Areaswhere polymetallic nodules are found
seemto beanatural habitat for faunawhichare
particularly susceptible to damage from mining
activity. Modification of natural wave and
currentregimesisalsomentionedasaconcern
asisthe potential for pollutant spills from
vesselsand otherinfrastructureinvolvedinthe
deep seaminingprocess. The recent Guardian
reportreferredto earlier quoted Verena
Tunnicliffe, hydrothermal vent expertat the
University of Victoriain Canada, as saying that
“Mining will be the greatest assault on deep-sea
ecosystems ever inflicted by humans”.Inthe
scientific exploration of Tropic Seamount
-referredto earlier -an experiment sought to
replicate the process of seabed miningwitha
view to measuringthe plume created (the
potential size of the plume created by mining
activity onthe seabedisaprime environmental
concern). Early results apparently indicated
that theimpact of mining operations might
possibly not extend beyond 1km from the mine
site. Other studies have not necessarily been so
optimisticastothe environmental impact
involved. Greenpeaceis seekingan

international moratorium on seabed mining.

Environmental considerationsare particularly
high profile in New Zealand (where legislation
restrictingactivity in the EEZ has beenin place
since 2013). Based on environmental concerns
proposalsto explore for phosphate nodules
by Chatham Rock Phosphate andforiron
sands by Trans-Tasman Resources have both
beenrejected. Adecisiononasecond
application by Trans-Tasman is expected this
year.New Zealand also recently launcheda
$3.7 million research programme into

environmental concerns.

Technology

Thetechnology for deep seaminingis
graduallyimprovingand prices are reducing.
Most deep sea deposits will be mined through
the use of hydraulic pumps or buckets to bring
the raw material to the surface whereit can
thenbe either processed or shipped for
processing. Inaddition remotely operated
vehicles are now usedto collect exploration
samplesfromthetarget zone. Intheone
project whichisactually headingtowards
exploitation the remote vehicles employed by
Nautilus for actual exploitationare each the
size of asmall house - the smallest (of three)
weighsintheregion of 200 tons. The first
vehicleis designed to create benches for the
passage of asecond vehicle whichinturn
performsthe principal cutting process. The
third vehicle collects the mined material and
pumpstheresultingslurry tosurface. The
vehicles have technology designed to
minimise the production of aplume. Launch
andrecovery systems relating to the vehicles
were delivered in May to the shipyard in China
where the production support vesselis being
constructed.

Conclusion

The extent of the mineral resources onthe
seabed is without doubt enormous. However
the obstacles put deep seaminingatahuge
disadvantage to the exploitation of resources
inadrier environment. Those obstacles range
from cost to technology to environmental
issues. Each of theseissuesis of course
presentinthe land based extractive industries
butjust notto the same extent. Many inthe
industry are looking to Nautilus to see
whether or not the Solwara1project can be
successfully broughtinto profitable
production. Ifit canthenit couldindeed bea
game changer.
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