


2002: sea dumping of mine wastes —
the case of the Lihir gold mine, PNG
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SUMMARY

Evecutive summary:  Waste rock dumped at sea fom the Libir gold mine, Papus New L F000'S

Gusinea, conrains elevated levels of soxic metls in a form Likely to be
mleased to the ses and cammor, thersfore, be clmssified as
mcontaminated inert geclogical mmterial  Greenpeace Inernational +
calls upon Papus New Guines to cesse the dumpim operation and
upon Ausmalia o teport on irs imvolvement in the Lihir mine
enterprise.  Furthermore, Greenpeace Intemations]  requests
Contracting Parties to bring forward informarion on ot1er mins-woste
duping operstions to the next Scientific Group meeting, and that the
issue therefore be included o3 @ substantive ageada iem for that
meeting.

Action 1o be mken:  Paragraphs 11w 13
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The Libir gold mine, located on an island north of New Irelend, 700m northeast of Port
Moreshy (Papus New Guinea), was established in 1997 to exploit one of the werld's larsest
known gold deposits. The mine, owned by 3 consortium of shareholders (with various Rio Tinto
subsiduaries holding the majority of shares) and opesated by Lihir Gold Limited, 1s expectsd to
operate for 2 total of 36 years, producing en everage of 534 000 ounces (16 590 kg) of gold per
year, at lezst in the early phase of production’
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2 During its lifetime, the mine is expacted o yield approximately 89 million fomes of
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Sub-sea tailings discharges from the
L|h|r gold mine, PNG — a bigger issue?

*3.5-4.5 M t per year

*34 °C

*pH 2.3

eComposition otherwise poorly
described

eEstimated 10-30% dispersed as
subsurface plumes




2008: an overview of subsea and
riverine tailings disposal

(@) F “While recognizing that pipeline

o discharges and other land-based sources
}mm of marine pollution fall beyond the
i o regulatory scope of the London

e e e e e Convention and Protocol, Greenpeace

I International is concerned that, as a

T b e result, tailings discharges may frequently
| EmmeERE fall beyond the scope of any effective
o international regulatory oversight and

control, despite their clear potential to
act as major contributors to coastal
marine environments of contaminants of
concern to the Convention and Protocol”

5 located aroumd the world and serves to ilustrate 5
g the likely order of contaminant inputs which may be expected to




(sub-)marine mine tailings disposal:
an overlooked problem?

Billions of tonnes per year generated by mines
globally, initially disposed to impoundments

Thereafter frequently disposed of to sea, either
directly by pipeline or to rivers near the coast

Tailings can be rich in metals and other naturally
occurring and man-made contaminants

Are known to be chemically reactive and to act as a
source of bioavailable metals



Typical composition of discharged mine
tailings

natural rock

added process chemicals
explosives residues

fuels/oils and greases/antifreeze

wastes from water treatment, sewage facilities and
laboratories

residues from miscellaneous maintenance
operations, including herbicides and other
pesticides, road de-icing compounds, etc.



Currently Operating

Status

Tailings Disposed
[tons per day, TPD]

Ore/Plant

Cayeli Bakir, Turkey

1994 — present

2,000

Cu-Zn null flotation

Lilur, PNG

1997 — present

3.500
(est. 89 M tons.
total)

Aunmll, CN

Batu Hyjau, Indonesia

1999 — present

160,000

Cu-Au mull

Huasco Iron, Chile
Currently Proposed

1994 — present

Fe ore, pelletizing
Ore / Plant

Petaquilla, Panama

Cu-Au

Eamu, PNG

Ni-Co laterite
(autoclave leach)

Tampakan, Phalippines

Cu-Au

Namos1, Fij1

Cu-Au




Recently Closed

Status

Tailings  Disposed
[tons per day. TPD]

Misima, PNG

1990 — 2004

20,000

CHN. autoclave

Minahasa, Indonesia

1996 — 2004

2.000—3 000
(2.8 M tons. total)

Au mull, roast,
CN

1971 — 1995

30,000—a60,000

Cu-Mo-Au flotation

1980 — 1982

20,000

o flotation

1971 — 1994

70,000—100,000

Cu flotation

Riverine/Coastal
Marine

Status

Tailings  Disposed
[tons per day. TPD]

Ore/Plant

Toquepala-Cuajone,
Peru

(production continues; new tailings impounded

=1960 — 1997

100,000

1997; effluent continues to ocean)

Marcopper,
Marmnduque, Phal.

1975 - 1991

(200 M tons total)

Cu-An

Grasberg, Indonesia

1972 — present

238.000 ave.
(est. 3.0 Billion tons
during life of mine

Cu-An




Tailings Conc. Range

(mg/kg or ppm)

Min.

Max.

19300

6350

13

7.1

11

1.5

1.7

3




Newmont Minahasa Raya gold mine:
the case of Buyat Bay, Indonesia

*Operational from 1996-2004
eDischarging 2000 t tailings per day
approximately 1km from shore and at
depth of 82m (around 4 M t over 8
years)

*E|A suggested tailings would be
isolated beneath thermocline at 50-70m
*|n practice, tailings dispersed
throughout Buyat Bay, smothering
corals and sea grasses

*At some locations, seabed raised by
over 10m




Newmont Batu Hijau copper & gold
mine, Indonesia

Discharges 160 000 t per day, 2.9 km from
shore at depth of 108 m (50 M to per year)

Assumption is that tailings sink 4000m to Java
Trench

Verification of fate of tailings limited, and their
chemical composition unclear

Heavy reliance on studies conducted by the
company and published only in summary —
local authorities lack funds and expertise



Other cases of subsea tailings disposal

Island Copper (Canada) — 1971-95 — predictions of
water column stability and tailings settlement proved
Incorrect

Kitsault (Canada) — 1981-82 — 4 M t to Alice Arm fjord
— 14km? seafloor impacted, 7km? severely — several
resuspension event

Cayeli Bakir (Turkey) — discharge below 250m to Black
Sea — studies suggest plume separation and rise
through water column are likely

e Atlas Copper (Philippines) — discharge at 30m with aim
for tailings deposits to reach 350m — in practice, some
tailings washed back to 12m depth
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SCIENTIFIC GROUP OF THE LONDOMN
COMVENTION — Extracrdinary session; and
SCIENTIFIC GROUP OF THE LONDOM
PROTOCOL — Extraordinary session

7-8 October 2010

Apenda item 5.2

COASTAL MANAGEMENT ISSUES A
IIRR.E

AND ASSOCIATED WASTES
Deep—sea tailings disposal of mine tailing

1 At the 31 meeting of the
Greenpeace Intemational presented docu
sub-sea (submarne) and mﬂ!meﬁgsd p

FLCVGESINF-1.doc

A review of risks presentgd by

he Ramu Nickel Pro

to the ecology of Astrolabe Bay,
Papua New Guinea

ject




Ramu Nickel: assessment by Scottish
Association for Marine Science (SAMS)

Potential impacts include:
e Local decreases in primary productivity as a result of increased turbidity

e Local acute toxicity of dissolved metals, particulate metals, process
chemicals

e Chronic/sublethal effects of metals on organisms

e Metal bioaccumulation leading to increased trophic transfer of metals
e Habitat alteration (e.g. increased turbidity, smothering of coral reefs)
e Changes in species composition/abundance

e Changes in biodiversity

e Reduction in food availability

e Effect of fine particles on organisms: e.g. clogging of gills and feeding
mechanisms

e Local effects of increased turbidity on organisms that utilise
bioluminescence

* Increased productivity due to iron or other nutrient availability.



In the Envirgrnmental Plan, N3 oses three-
dimensignal images to show {he sobmanne
topography In the graph to the left. it &
fagy to e impressed by the depth and
steep wally of this canyon. However if the
horizgntal and wertical scales are made
comparable, 8 wvery oifferemt picture iF
presented. The picture below shows the
Bamamuk Bay area with equal xamd y scales.
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Ramu Nickel: court ruling (April 2012)

e |likely that the tailings would smother benthic
organisms over a wide area of the ocean floor (at
least 150 km2 ), which would inevitably alter the
ecology of that part of the ocean;

e very likely that the tailings would be toxic to
marine organisms; and

* real danger that the tailings would not settle on
the ocean floor but be subject to significant
upwelling, which meant that substantial
guantities of tailings would be transported
towards the PNG mainland.




Ramu Nickel and SAMS:
the broader context

e 2010 SAMS study, despite being limited in time and
extent, identified numerous specific and generic
concerns regarding deep sea tailings placement (DSTP)

e Nonetheless, report also proposed guidelines for
decision-making on DSTP — yet to be further developed

e Study was conducted under the Mining Sector Support
Programme in PNG, with overarching objective “to
increase foreign investment in PNG.’s mineral sector,
with special emphasis on mineral exploration
expenditures”.



Marine tailings disposal in Norway

11/09/2013

GESAMP, Vienna

Sydvaranger Gruve AS —
existing iron ore mine — 4
M t tailings per year to
fjord (200m depth) — no
increase in turbidity (but
only to 15m depth)

Nordic Mining -
proposed rutile
(TiOx) mine at
Engebg — tailings
expected to cover
=y 4.4km? to depths up
to 150m

18



Comparison of
Ferdefjord

and

Bokfjord
projects

~ FORDEFORD  B@KFORD
Nordic Mining Sydvaranger Gruve AS

Conservation status of (National salmon National salmon fjord
the fjord fiord)

Shock waves from
detonations can
disturb or harm fish




Marire and Riverine Discharges m‘Min:Tn.i'r\gs 2012

International Assessment of Marine and

Riverine Disposal of Mine Tailings

MNovember 30, 2012

Prepared by: Prepared for:

Craig Vogt Secretariat,

Craig Vogt Inc London Convention/London Protocol

(Ocean & Coastal Environmental International Maritime Organization

Consulting London, England

Hacks Neck, Virginia, USA &

Craig@craigvogt.com United Nations Environment Programme-
Global Program of Action




Mine waste disposal at sea: next steps

e Studies to date have shown:
— Many examples of STD (or DSTP) past, present and future

— All have the potential for substantial impacts on marine
fauna, perhaps severe and widespread

— Some evidence for accumulation of metals and for
persistent impacts on benthic community structure
(recovery generally only partial)

— There are few independent studies and assessments of
impacts so far

— There is therefore an urgent need for a truly independent
expert review and assessment of the practice and its
impacts in order to inform regulation



Mine waste disposal at sea: next steps

* Independent review and advice could include:

— Focused effort on discovery, collation and critical
interpretation of available data on impacts and
critical review of impact assessments to date

— Development of guidance on necessary design of
baseline studies and of monitoring programmes
for ongoing or past activities

— Advice to feed in to policy processes on the
wisdom and acceptability of STD/DSTP



Mine waste disposal at sea: next steps

 The tailings and associated wastes discharged
from pipelines in STD/DSTP programmes would
not be acceptable for dumping at sea from a
vessel, even at the exact same locations

e |f STD/DSTP is only option available for mine

tailings disposal, then development of mine
should be reconsidered

e |t would be unwise to propose any guidelines
which could inadvertently facilitate more
STD/DSTP



