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1 Summary
1.1 Introduction

A very large resource of polymetallic nodules, containing nickel, manganese, cobalt, and copper
is located on the seafloor in the Clarion-Clipperton Zone (CCZ) of the north-east Pacific Ocean.
DeepGreen Metals Inc. (DeepGreen) has identified the potential to recover metals from
polymetallic nodules to support increasing demand from battery and electric vehicle production.
Unlike most mining processes, the proposed mineral processing flowsheet seeks to make
by-products rather than substantial waste streams and is not expected to require tailings ponds
or other large-scale waste storage on-site.

Nauru Ocean Resources Inc (NORI), a wholly-owned subsidiary of DeepGreen, holds exploration
rights to four areas (NORI Area A, B, C, and D, the Property) in the CCZ that were granted by
the International Seabed Authority (ISA) in 2011. NORI is sponsored to carry out its mineral
exploration activities in the Property by the Republic of Nauru, pursuant to a certificate of
sponsorship signed by the Government of Nauru on 11 April 2011. DeepGreen commissioned
AMC Consultants Pty Ltd (AMC) to undertake an Initial Assessment (IA) of the Mineral Resource
contained in NORI Area D (the Project) and compile a Technical Report Summary compliant with
SEC Regulation S-K (subpart 1300).

Four consortia of off-shore development companies demonstrated the technical feasibility of
collecting, lifting, and converting nodules into metals in the 1970s, but development of the
industry was frustrated by the absence of regulation and a governing body. In 1994 the United
Nations established the ISA pursuant to the United Nations Convention on the Law of the
Sea (UNCLOS). The ISA governs the development of seabed resources in the territories beyond
the exclusive economic zones governed by coastal states. This international territory is known
as the Area. The ISA is in the process of finalising the regulations for development of seabed
resources from the CCZ and other resources in the Area. The ISA had declared a target of 2020
to have the regulations approved but the COVID-19 pandemic disrupted the ISA program.

A phased development is outlined for NORI Area D. Offshore collection systems, comprising
collector vehicles on the seafloor, a riser and lift system (RALS), and a production support vessel
would collect polymetallic nodules. The nodules would be transferred to transport vessels and
shipped to on-shore processing facilities where established processing technology would be used
to produce copper cathode, nickel sulphate and cobalt sulphate suitable for Li Ion battery cathode
feedstock, nickel-copper-cobalt alloy, manganese silicate, and ammonium sulphate.

A drillship, the Hidden Gem, will be converted to undertake a pre-production Collector Test in
which a collector vehicle, RALS and other systems will be tested. The first phase of commercial
production (Project Zero) would then commence after the upgrading of the Hidden Gem to
produce a production support vessel that can produce up to 1.3 Mtpa (wet) of nodules. The
nodules would be processed through existing third-party facilities on a tolling basis. In Project
One, production will be expanded with an additional converted drillship (Drill Ship 2), a second
upgrade to the Hidden Gem, and construction of a bespoke production support vessel (Collector
Ship 1). Ultimately, the fleet of three production support vessels, each with a dedicated seafloor
collection system, would produce an average of ~12.5 Mtpa of wet nodules during steady state
production. In Project One, the majority of nodules would be processed at a new facility to be
constructed by NORI, with the balance of production going to toll treatment.

This phased approach to development allows for management of risk and for progressive
improvement of engineering and operating systems. It will also enable NORI to adopt an adaptive
management approach to environmental management.

The IA indicates a positive economic outcome. Undiscounted post-tax net cash flow of US$30.6
billion is expected. An internal rate of return of 27% has been modelled. Discounted cash flow
analysis of unleveraged real cash flows, discounting at 9% per annum, indicates a current project
net present value of US$6.8 billion. The analysis indicates that the Project will generate
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approximately US$7.2 billion in undiscounted royalties payable to the ISA and Nauru and US$9.1
billion in on-shore corporate tax payable to the host nation of the process plant.

An IA is a conceptual study of the potential viability of Mineral Resources. This IA indicates that
development of the NORI Area D Mineral Resource is potentially technically and economically
viable, however, due to the preliminary nature of project planning and design, and the untested
nature of the specific seafloor production systems at a commercial scale, economic viability has
not yet been demonstrated.

1.2 Location

The NORI Property is located within the CCZ of the northeast Pacific Ocean (Figure 3.1). The
CCZ is located in international waters between Hawaii and Mexico. The western end of the CCZ
is approximately 1,000 km south of the Hawaiian island group. From here, the CCZ extends over
4,500 km east-northeast, in an approximately 750 km wide trend, with the eastern limits
approximately 2,000 km west of southern Mexico. The region is well-located to ship nodules to
the American continent or across the Pacific to Asian markets.

The NORI Property comprises four separate blocks (A, B, C and D) in the CCZ with a combined
area of 74,830 km?. These areas were previously explored by three Pioneer Investors. The NORI
Area D Project covers 25,160 km? and is the easternmost of the four NORI exploration areas.
Its centre point is at latitude 10° 29’ N and longitude 116° 57’ W, approximately 850 km due
west of the nearest land—the uninhabited Clipperton Island.

1.3 The ISA and the NORI tenements

The international seabed area (otherwise known as the Area) is defined as the seabed and subsaoil
beyond the limits of national jurisdiction (UNCLOS Article 1). The principal policy documents
governing the Area include:

- The United Nations Convention on the Law of the Sea, of 10 December 1982 (The
Convention).

- The 1994 Agreement relating to the Implementation of Part XI of the United Nations
Convention on the Law of the Sea of 10 December 1982 (the 1994 implementation
Agreement).

Part XI of the Convention and the 1994 Implementation Agreement deals with mineral
exploration and exploitation in the Area, providing a framework for entities to obtain legal title
to areas of the seafloor from the ISA for the purpose of exploration and eventually exploitation
of resources.

The Convention entered into force on 16 November 1994. As of 20 August 2020, the Convention
had been signed by 167 states (countries) and the European Union. The United States of America
is currently not a party to the Convention.

The ISA is an autonomous international organisation established under the Convention and the
1994 Implementation Agreement to organise and control activities in the Area, particularly with
a view to administering and regulating the development of the resources of the Area in
accordance with the legal regime established in the Convention and the 1994 Implementation
Agreement.

All rules, regulations, and procedures issued by the ISA to regulate prospecting, exploration,
and exploitation of marine minerals in the Area are issued within a general legal framework
established by the Convention and the 1994 Implementation Agreement.

To date, the ISA has issued regulations on prospecting and exploration for polymetallic nodules
in the Area. In March 2019, the Council of the ISA released the advance and unedited text
(English only) of the Draft Regulations on Exploitation of Mineral Resources in the Area
(ISBA/25/C/WP.1) (ISA, 2019).
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In July 2011, NORI was granted a polymetallic nodule exploration contract by the ISA. The
contract was granted pursuant to the Regulations on Prospecting and Exploration for Polymetallic
Nodules in the Area (adopted 13 July 2000) and formalises an exploration area, a term of
15 years for the contract, and a program of activities for the first five-year period
(NORI Exploration Contract). The contract also formalises the rights of NORI around tenure.
Pursuant to the Regulations, NORI has the priority right to apply for an exploitation contract to
exploit polymetallic nodules in the same area (Regulation 24(2)).

The NORI Exploration Contract may be extended for periods of five years at a time beyond the
initial 15-year period, provided NORI has made efforts in good faith to comply with the
requirements of the plan of work.

In 2020, NORI acquired the polymetallic nodule exploration contract awarded by the ISA to
Tonga Off-shore Mining Limited (TOML). TOML Area F is immediately west of NORI Area D.

1.4 Geology and Mineral Resources

Seafloor polymetallic nodules occur in all oceans but the CCZ hosts a relatively high abundance
of nodules. The CCZ seafloor forms part of the Abyssal Plains, which are the largest physiographic
province on Earth.

The average depth of the seafloor in the Project Area is 3,800 to 4,200 m. Overall, the seafloor
slopes at approximately 0.57° (1 m per km) but the Abyssal Plains are traversed by ridges, with
amplitude of 50 to 300 m (maximum 1,000 m) and wavelength of 1 to 10 km. The Abyssal Plains
are punctuated by extinct volcanoes rising 500 to 2,000 m above the seafloor.

Seafloor polymetallic nodules rest on the seafloor at the seawater - sediment interface. They are
composed of nuclei and concentric layers of manganese and iron hydroxides and are formed by
precipitation of metals from the surrounding seawater and sediment pore waters. Nickel, cobalt
and copper are also precipitated and occur within the structure of the manganese and iron
minerals.

Nodules are abundant in abyssal areas with oxygenated bottom waters and low sedimentation
rates (less than 10 cm per thousand years). Nodules generally range from about 1 to 12 cm in
their longest dimension. Nodules of 1 to 5 cm are typically the most common in NORI Area D,
where they have been classified as Type 1 nodules.

The specific conditions of the CCZ (water depth, latitude, and seafloor sediment type) are
considered to be the key controls for the formation of polymetallic nodules.

Information on the mineralisation within NORI Area D comprises a combination of sampling
undertaken by NORI as well as free-fall grab sampler (FFG) and box core sampler (BC) data
supplied by the ISA at the time of the NORI application and also supplied by the ISA to NORI in
2012. Additional regional data, assembled by the ISA as part of its Geological Model Project
during 2008 to 2010 (ISA 2010), are available. The data provide significant coverage over NORI
Area D and indicate a high abundance of nodules in this region, as has been confirmed by NORI's
exploration.

NORI completed off-shore exploration campaigns in 2012, 2013, 2018, 2019 and 2020. During
these campaigns a variety of data was collected including:

. Bathymetric mapping of the whole of NORI Area D using a hull-mounted Kongsberg Simrad
EM120 12 kHz, full-ocean depth multibeam echo-sounding system (MBES). This system
also provided backscatter data with which seafloor characteristics could be interpreted.

. Detailed seafloor survey work with an autonomous underwater vehicle (AUV), utilising an
MBES, Side Scan Sonar (SSS), Sub-Bottom Profiler (SBP), and camera payload.
. A total of 252 box core samples collected using a 0.75 m? box corer, mainly on a 10 km

by 10 km square grid.
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The nodules in the box cores were collected, and their characteristics measured and recorded in
detail. Samples of nodules were collected in duplicate and assayed at two reputable, well-
qualified laboratories: ALS and Bureau Veritas. Certified reference material, and blank samples
were inserted to provide additional levels of quality control. No significant issues were identified
with the assay results.

The backscatter data and the sidescan sonar and seafloor photography indicate strong continuity
of nodule abundance across NORI Area D. There is a clear relationship between nodule long axis
length and nodule weight and therefore it is possible to estimate nodule abundance from
photographs. Several estimation techniques were tested, and methodologies were developed
that are suitable for closely packed (Type 1) and less closely packed (Type 2 and 3) nodules.

Mineral Resources were estimated using a two-dimensional block model. Estimates of nodule
abundance and nickel, manganese, cobalt, and copper grades were performed using kriging. A
variety of methods was used to validate the estimates, including conditional simulation. The
estimates of nodule abundance were used to calculate the tonnage of the Mineral Resources.

The bathymetric mapping enabled the interpretation of parts of seafloor that are possibly too
steep for recovery of nodules using the systems considered in this IA. Seafloor areas with slopes
steeper than 6° were excised from the 2020 Mineral Resource estimate.

The Mineral Resource was classified on the basis of the quality and uncertainty of the sample
data and sample spacing, in accordance with SEC Regulation S-K (subpart 1300).

The Measured Mineral Resource was assigned to the area within NORI Area D where box-core
sampling was conducted on a nominal 7 km by 7 km spacing and infilled with estimates of nodule
abundance from seafloor photography to a spacing of 3.5 km by 3.5 km.

The Indicated Mineral Resource was assigned to the area within NORI Area D where box-core
sampling was conducted on a nominal spacing of 7 km by 7 km or 10 km by 10 km but without
additional photo-estimates of nodule abundance.

The Inferred Mineral Resource was assigned to the areas of abyssal plain in the southeast corner
of NORI Area D that are largely unsampled. The volcanic high in the southeast corner was
excluded from the mineral resource estimate due to the high level of uncertainty about nodule
abundance and grades in this domain.

The new Mineral Resource estimate for NORI Area D, with an effective date of 31 December
2020, is reported in Table 1.1 at a 4 kg/m? abundance cut-off. This cut-off is derived from the
estimates of costs and revenues presented in this Initial Assessment.

Whilst the IA focusses on the development of mining operations in NORI Area D, NORI holds
another three areas in the CCZ under the same title. These Areas (NORI Area A, B and C) are
estimated to contain Inferred Mineral Resources of 510 Mt (wet) at 1.28% Ni, 0.21% Co, 1.04%
Cu, 28.3% Mn, at an average abundance of 11 kg (wet)/m? at a 4 kg/m? abundance cut-off
(Golder, 2013) (effective date of 31 December 2020). The polymetallic nodule mineralisation in
Areas A, B and C has similar characteristics to NORI Area D and it is reasonable to assume that
the technology proposed in the IA would be suitable for development of these additional areas.
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Table 1.1 NORI 2020 Mineral Resource estimate, in situ, for NORI Area D at 4 kg/m?

Area

abundance cut-off

NORI Catego Tonnes Abundance Nickel Copper Cobalt Manganese Silicon
9orY | (Mt (wet)) (wet kg/m?) (%) (%) (%) (%) (%)
Measured 4 18.6 1.42 1.16 0.13 32.2 5.13
Indicated 341 17.1 1.40 1.14 0.14 31.2 5.46
Measured
+ 345 17.1 1.40 1.14 0.14 31.2 5.46
Indicated
Inferred 11 15.6 1.38 1.14 0.12 31.0 5.50

1.5 Development plan

NORI proposes to implement the project in multiple phases that will allow the seafloor mining
systems to be tested and then nodule production to be gradually ramped up. The phased
approach will facilitate de-risking of the project for relatively low initial capital investment.
Additionally, this phased development will allow for an adaptive approach to environmental
management providing learning at small-scale which would be applied as the development
increases scale.

The proposed seafloor production development phases are as follows:

The Collector Test is designed to perform proof of concept for the methods of collecting
and lifting the nodules while acquiring sufficient data to design a commercial system.
Nodules collected during the test would be stored on the Hidden Gem and brought to shore
for use in large scale process pilot testing. The Collector Test would use a converted sixth
generation drillship, the Hidden Gem. The test would not demonstrate the transhipment of
nodules to a shore-based facility.

Project Zero would be an extension of the Collector Test using an upgrade of the Hidden
Gem to produce a sufficient and continuous quantity of nodules to support a relatively
small commercial operation of about 1.3 Mtpa (wet) nodules delivered to a shore-based
facility. This operation would demonstrate a more continuous mining operation at a larger
scale than the Collector test and would demonstrate the transhipment of nodules to a
processing facility. It would also allow for the implementation and testing of adaptive
management systems to ensure environmental compliance.

Project One would increase production in a further three steps: 1) introduction of a second
converted drillship (Drill Ship 2) with a capacity of up to 3.6 Mtpa (wet), 2) a further
upgrade of the Hidden Gem to up to 3.6 Mtpa (wet) and 3) construction of a hew purpose-
built production support vessel (Collector Ship 1) with capacity of up to 8.2 Mtpa (wet).
Project One would benefit from lessons learned on the Collector Test and Project Zero.

The processing of the polymetallic nodules would also be ramped up in phases:

In Project Zero, NORI proposes to toll treat polymetallic nodules at existing RKEF smelters,
utilizing excess industry capacity. NORI advises there is significant interest from many
parties in China to utilise RKEF plants which may become stranded as a result of the
Indonesian government nickel laterite ore export ban restricting supply of the nickel laterite
feedstock that they currently utilise. These RKEF plants were originally built to convert
nickel laterite to nickel pig iron and could be converted to smelt polymetallic nodules.

In Project One, a purpose-built process plant would be constructed, including
pyrometallurgical and hydrometallurgical circuits. Nodule production would be increased in
phases by treatment in this new plant.
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1.6 Mining concept

The main items of off-shore infrastructure are the nodule collector vehicles, the riser, and three
production support vessels (PSV): Hidden Gem, Drill Ship 2 and Collector Ship 1. Collector Ship
1 will be supported by a collector support vessel.

The nodules will be collected from the seafloor by self-propelled, tracked, collector vehicles. No
rock cutting, digging, drill-and-blast, or other breakage will be required at the point of collection.
The collectors will be remotely controlled and supplied with electric power via umbilical cables
from the PSV. The collectors will traverse the seabed at a speed of approximately 0.5 m/s.
Suction dredge heads on each collector will recover a dilute slurry of nodules, sediment, and
water from the seafloor. Each collector will yield about 254 t/hr (dry) nodules to the process
plant. A hopper on each vehicle will separate sediment and excess water, which will pass out of
the hopper overflow, from the nodules, which will be pumped as a higher concentration slurry
via flexible hoses to a riser.

The riser is a steel pipe through which nodules will be transferred to the surface by means of an
airlift. The riser will consist of three main sections. The lower section will carry the two-phase
slurry of nodules and water from the collectors to the airlift injection point. The mid-section will
carry a three-phase mixture of slurry and air. This section will also include two auxiliary
pipes: one to carry the compressed air for the airlift system, and one to return water from
dewatering of the slurry to its subsea discharge point. The upper section of riser will have a
larger diameter to account for the expansion of air in the airlift.

The airlift works by lowering the average density of the slurry inside the riser to a level lower
than seawater. The difference between the hydrostatic pressure of the seawater at depth and
the pressure caused by the weight of the low-density three-phase slurry column inside the riser
forces the slurry column to rise. The energy to achieve the lift will be supplied by compressors
housed on the PSV, which will be capable of generating very high air pressures—up to 15 MPa.

The PSVs will each support a RALS and its handling equipment, and will house the airlift
compressors, collector vehicle control stations, and material handling equipment. All power for
off-shore equipment, including the nodule collecting vehicles, will be generated on the PSVs. The
PSVs will be equipped with controllable thrusters and will be capable of dynamic positioning (DP),
which will allow the vessels and risers to track the collectors. The Collector Ship 1 PSV will be
similar in size to an Aframax or New Panamax class of tanker, displacing approximately 103,000
t, and housing a crew of around 120 personnel. Nodules will be discharged from the RALS to the
PSVs, where they will be dewatered and temporarily stored or transferred directly to a transport
vessel.

A separate collector support vessel will remain at sea to support Collector Ship 1. It will be
configured as a subsea support platform, as commonly used in oil industry, with a displacement
of around 17,250 t. The function of the collector support vessel will be to facilitate collector
maintenance and repair.

This IA assumes transportation of nodules will be by chartered vessels, with deadweight
capacities of 35,000 to 100,000 tonnes. The vessels will require dynamic positioning capability
to enable them to be loaded at sea alongside the PSV. Hydraulic offloading of the nodules from
the PSV to the transport ships is assumed in this IA, but future studies will confirm the offloading
mechanism.

1.7 Mineral processing and metallurgical testing

A combined pyro-metallurgical and hydro-metallurgical flowsheet was evaluated for these IA.
Similar flowsheets were investigated at various times over the last several decades. NORI has
undertaken bench-scale test-work and is in the process of completing pilot-scale testing of the
proposed flowsheet. This work has confirmed or improved the flowsheet that was initially
developed from extensive information available in the literature.
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Pyrometallurgical processing of nodules has been extensively studied from the early 1970s until
the present day and appears to be the preferred process for most of the other currently active
nodule processing research groups. Many groups including: Kennecott; Inco; Cuban / Bulgarian;
German; Indian; Japanese; and Korean have studied pyrometallurgical processing of nodules at
a laboratory scale. The nodule samples for these tests were collected from their respective
license areas in the CCZ. The nodules used in each of the studies have similar compositions but
there are subtle variations that can have significant implications for pyrometallurgical
processing. Of particular importance is the ratio of Mn0O:SiO: in the nodules as this impacts the
choice of process operating parameters for the electric furnace smelting operation.

For Project Zero, NORI proposes to toll treat polymetallic nodules at existing RKEF smelters.
During Project One, NORI proposes the progressive construction and expansion of a new
pyrometallurgical and hydrometallurgical process plant for the recovery of nickel, manganese,
cobalt, and copper from polymetallic nodules. This will allow for the proportion of toll treatment
to be reduced.

Four rotary kiln and electric furnaces lines (RKEF) and two hydrometallurgical refineries would
be required to meet the production demand for the life of the project.

The pyrometallurgical front end of the plant will use RKEF lines that calcine and smelt the nodules
to form an alloy. The alloy would then be sulphidised to form a matte and then partially converted
in a Peirce-Smith converter operation to remove iron. The matte from the sulphidation step
would then be sent to the hydrometallurgical refinery. The pyrometallurgical process is similar
to that successfully used to process some nickel laterite ores.

The hydrometallurgical refinery concept is based on a sulphuric acid leach flowsheet. A two-stage
leach would be used to produce copper cathode and a pregnant leach solution rich in nickel and
cobalt, while low in copper. Further processing of the pregnant leach solution is based on mixed-
sulphide precipitate processing flowsheets employing solvent extraction. The final production of
battery-grade nickel and cobalt sulphates would use crystallisation.

The pyrometallurgical process generates a manganese silicate stream that can be sold to the
manganese industry and small converter slag stream that can be sold for industrial applications.
No value has been ascribed to converter slag in this IA. The hydrometallurgical plant produces
an ammonium sulphate by-product for sale to the fertiliser industry. Thus, together with the
ability to recycle other hydrometallurgical side-streams to the pyrometallurgical process, the
flowsheet has neither tailings ponds nor permanent slag repositories and does not generate
substantial waste streams.

The average targeted processing rate for the new processing plant at full capacity is 6.4 Mtpa of
nodules (dry basis). The location and host country of the processing operation has not yet been
determined. Engineering design has not yet been undertaken.

Expected metallurgical recoveries are summarized in Table 1.2.

Table 1.2 Metallurgical recoveries
ChmezEs gy Recc?\::l:; I(%) Recg\‘l)::ylt(%) Recgszrye E%)
Final matte 94.6% 77.4% 86.5%
Hydrometallurgical products before recycle 98.9% 98.0% 96.2%
Recycled residue 94.6% 77.4% 86.5%
Overall recovery 94.6% 77.2% 86.2%

In addition to the above base metals, 98.9% of the manganese contained in the feed will be
recovered to the manganese silicate product, containing 52.6% MnO. Approximately 7.3 Mt of
manganese silicate will be produced per annum (from steady state operation from 2030
onwards).
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1.8 Market studies

CRU International Limited (CRU) was commissioned by NORI to provide market overviews for
the four main products from the NORI Area D Project: nickel sulphate (NiSO4), cobalt sulphate
(CoS0a4), copper cathode, and a manganese product (CRU, 2020).

CRU expects NiSO4 and CoSO4 markets to undergo extreme growth from a relatively small
current level of 181 kt nickel in sulphate and 35 kt of cobalt in sulphate in 2019, with markets
to increase to 138 and 178 times their 2018 sizes respectively to 1.6 Mt nickel in sulphate and
500 kt cobalt in sulphate by 2035, with much of this growth occurring post-2025. Electric vehicle
production is the driver of this forecast growth.

Copper and manganese markets are forecast to grow by 25% and 20% of their 2020 sizes by
2035 respectively. Copper and manganese demand will benefit from electric vehicle penetration,
however the primary driver of growth for manganese ore will be steelmaking, and a variety of
end use applications generally related to economic health for copper.

CRU expects copper and NiSO4 prices to rise in real terms by 2035, while manganese and CoSO4
prices are forecast to remain flat, due to current prices being at or near a high point in the cycle,
recent fall in prices, and expected modest growth in the global steel industry after the COVID
19 epidemic. The long-term cost of production is expected to rise for both copper and NiSOg,
helping to support prices.

1.9 Environmental studies, permitting, community, or social impact

Historically, a significant amount of technical work has been undertaken within the CCZ by the
Contractors and a significant body of information has been acquired during the past 40 years on
the likely environmental impacts of collecting nodules from the sea floor.

NORI’s off-shore exploration campaigns have included sampling to support environmental
studies, collection of high-resolution imagery and environmental baseline studies. A number of
future campaigns are planned to collect data on ocean currents and water quality to assist plume
modelling, environmental baseline studies, box core and multicorer sampling focussed on benthic
ecology and sediment characteristics.

NORI has commenced the ESIA process in support of an application for an exploitation license
for the commercial mining of deep-sea polymetallic nodules. A comprehensive program of
metocean and biological data acquisition is in progress to characterize the baseline conditions at
a designated Collector Test site and control sites in the mining lease area.

NORI intends to manage the Project under the governance of an Environmental Management
System (EMS), which is to be developed in accordance with the international EMS standard, ISO
14001:2004. The EMS will provide the overall framework for the environmental management
and monitoring plans that will be required.

An Environmental Monitoring Plan (EMP) will be required. The plan will specify the objectives
and purpose of all monitoring requirements, the components to be monitored, frequency of
monitoring, methods of monitoring, analysis required in each monitoring component, monitoring
data management and reporting. The plan will be submitted to the ISA as part of the exploitation
contract application. This plan will involve an ecosystem approach incorporating an adaptive
management system.

The social impacts of the off-shore operation are expected to be positive. The CCZ is uninhabited
by people, and there are no landowners associated with the NORI Area D nodule project. No
significant commercial fishing is carried out in the area. The Project will provide a source of
revenue to the sponsor country, Nauru, and to the ISA.

The on-shore environmental and social impacts have not yet been assessed because the process
plant has not been designed in detail, and the location and host country (and hence regulatory
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regime) not confirmed. The planned metallurgical process will not generate solid waste products,
and the deleterious elements (for example, cadmium and arsenic) content of the nodules is very
low, indicating that with careful management the environmental impacts of the processing
operation could be very low.

1.10 Conceptual production schedule

AMC cautions that the estimates in the production case and economic analysis are preliminary
and further studies and engineering design are required before technical feasibility and economic
viability can be demonstrated.

The production schedule is shown in Table 1.3.

Table 1.3 Production summary
Section Units Total
Nodule tonnage Mt (wet) 254
Abundance kg/m? 16.9
Ni Grade % 1.39
Cu Grade % 1.14
Co Grade % 0.14
Mn Grade % 31.0
Nickel recovered to Ni Sulphate kt 2,593
Copper cathode produced kt 1,936
Cobalt recovered to Co sulphate kt 206
Manganese silica produced kt 60,398
Ammonium sulphate produced kt 7,677
Alloy product produced kt 377
Matte product produced kt 688

1.11 Capital cost

The capital cost estimates for the Project are summarised in Table 1.4. Pre-project items include
data gathering and studies that will occur prior to construction. Off-shore project costs include
the procurement and integration of the PSVs, the collector support vessel, the fabrication of the
collectors, and the RALS. On-shore project costs consist principally of the construction of the
minerals processing pyrometallurgical plant and hydrometallurgical refinery. Sustaining costs
are for both on-shore and off-shore assets, and closure costs are principally for rehabilitation of
the on-shore minerals processing site.

Table 1.4 Capital cost estimates

Section Cost estimate (US$ million)
Pre-project costs 237
Project costs

Off-shore project costs

Project Zero 204
Project One 2,244
Total 2,448
On-shore project costs
Project One 4,786
Total 4,786
Total project costs 7,234
Sustaining capital costs (on-shore and off-shore) 2,637
Closure costs 500

Total 10,607
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1.12 Operating cost

Operating costs have been estimated at US$1.8 billion per annum during steady state production
(from 2030 onwards). Expenditure of a total of $37.5 billion over the life of the project on
operating costs is expected. On-shore processing is the most significant operating cost.

Table 1.5 Average operating cost estimates during steady state operation
(from 2030 onwards)
Section Average Operating Cost Average Unit Cost Average Unit Cost
over Life of Mine (US$/t - wet tonne (US$/t - dry tonne
(US$ miillion pa) nodules recovered) processed)
Off-shore $240.74 $19.31 $25.40
Shipping $254.37 $20.40 $26.84
On-shore $1,286.19 $103.14 $135.71
Other $25.00 $2.00 $2.64
Total $1,806.31 $144.85 $190.59

1.13 Initial Assessment

The IA used product prices forecast by CRU (CRU, 2020). The averages of the forecast prices
used (from 2024 onwards) are listed in Table 1.6.

Table 1.6 Average product prices assumed in IA

Parameter Unit Value

Ni metal US$/t $16,106
Ni contained Ni sulphate US$/t $17,711
Mn contained in SiMn product US$/dry metric tonne unit $4.53
Cu metal US$/t $6,787
Co metal US$/t $46,416
Co contained in Co sulphate US$/t $56,991
Ammonium sulphate US$/t $90

The IA indicates a positive economic outcome. Undiscounted post-tax net cash flow of US$30.6
billion is expected. An internal rate of return of 27% has been estimated from the financial
model. Discounted cash flow analysis of unleveraged real cash flows, discounting at 9% per
annum, indicates a pre-tax project net present value (NPV) of US$11.2 billion and a post-tax
project NPV of US$6.8 billion. The discounted cash flows and progressive NPVs are shown in
Figure 1.1. Excluding the inferred mineral resources from the economic analysis, the post-tax
project NPV is estimated at $6.7 billion, which is not a significant difference from the economic
analysis that includes the inferred mineral resources.
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Figure 1.1 Project NPV2021 and discounted cash flow
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The date of the investment decision is expected to be 30 June 2023. NORI expects to spend
$237 million on pre-project activities between 2021 and 2024. The future value of the project
on 30 June 2023 (after the pre-project expenditure is sunk and time has elapsed) will be
US$8.6 billion and the IRR from that point will be 29%.

The sensitivity of project economics to changes in the main variables was tested by selecting
high and low values that represent a likely range of potential operating conditions. The variables
with the biggest negative impact on NPV are all metal prices, total OPEX, collector speed, nickel
sulphate price and development capex. In general, revenue drivers have the biggest impact,
followed by OPEX variables and then CAPEX variables (Figure 1.2).

Figure 1.2 Tornado diagram of NPV sensitivity to variables
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The Qualified Persons caution that this IA is preliminary in nature, and that further planning,
engineering studies, design, cost estimation and seafloor tests are required before Mineral
Resources can be converted to Mineral Reserves. There is no certainty that the proposals and
results presented in this IA will be realized. A prefeasibility study has not yet been undertaken.
Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability.
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