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IMPORTANT NOTICE

This notice is an integral component of the Kipushi 2019 Resource Update (Technical Report)
and should be read in its entirety and must accompany every copy made of the Technical

Report. The Technical Report has been prepared using the Canadian National Instrument

43-101 Standards of Disclosure for Mineral Projects.

The Technical Report has been prepared for lvanhoe Mines Limited (lvanhoe) by OreWin Pty

Ltd (OreWin), The MSA Group (Pty) Ltd (MSA), SRK Consulting (South Africa) (Pty) Ltd (SRK)

and MDM (Technical) Africa Pty Ltd (MDM) (a division of Wood PLC) . The Technical Repor tis
based on information and data supplied to OreWin and MSA by Ivanhoe and other parties

and where necessary the authors have assumed that the supplied data and information are

accurate and complete.

The conclusions and estimates stated in the Technical Report are to the accuracy stated in
the Technical Report only and rely on assumptions stated in the Technical Report. The results
of further work may indicate that the conclusions, estimates and assumptions in the

Technical Report need to be revised orre  viewed.

OreWin has used its experience and industry expertise to produce the estimates and
approximations in the Technical Report. Where OreWin has made those estimates and
approximations, it does not warrant the accuracy of those amounts and it should als o be
noted that all estimates and approximations contained in the Technical Report will be prone

to fluctuations with time and changing industry circumstances.

The Technical Report should be construed in light of the methodology, procedures, and
techniques used to prepare the Technical Report. Sections or parts of the Technical Report
should not be read or removed from their original context.

The Technical Report is intended to be used by Ivanhoe, subject to the terms and conditions

of its contracts with Or eWin, MSA, and MDM. Recogni sing that Ivanhoe has legal and
regulatory obligations, OreWin, MSA, and MDM have consented to the filing of the Technical
Report with Canadian Securities Administrators and its System for Electronic Document
Analysis and Retriev al (SEDAR). Except for the purposes legislated under provincial securities
laws, any other use of this report by any third party is at that party's sole risk.

OreWin Pty Ltd ACN 165 722 574

140 South Terrace Adelaide 5000
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1 SUMMARY
1.1 Introduction

The Kipushi 2019 Resource Update has been prepared for  Ivanhoe Mines Ltd. (lIvanhoe), to
update the Mineral Resources for the Kipushi Project (the Project) located in the Democratic
Republic of Congo (DRC). The Kipushi 2019 Resource Update is an independent NI 43 -101
Technical Report (the Report) prepared usin g the Canadian National Instrument 43  -101
Standards of Disclosure for Mineral Projects (NI 43 -101) for Ilvanhoe.

The Project is located adjacent to the town of Kipushi in the south -western part of the Haut -
Katanga Province in the DRC, adjacent to the border with Zambia. Kipushi town is situated
approximately 30 km south -west of Lubumbashi, the capital of Haut -Katanga Province.
Kipushi Holding Limited (a subsidiary of Ivanhoe Mines Ltd. (lIvanhoe)) and La Générale des
Carriéres et Des Mines (Gécamines) have a  joint venture agreement (JV Agreement) over

the Kipushi Project. lvanhoe and Gécamines respectively own 68% and 32% of the

Kipushi Project through Kipushi Corporation SA (KICO), the mining rights holder of the

Kipushi Project.

The JV Agreement was signed o n 14 February 2007 and established KICO for the exploration,
development, production, and product marketing of the Kipushi Project.

l vanhoeo6s interest in KICO was acquired in November 2
copper, cobalt, zinc, silver, lead, and germanium as well as the underground workings and
related infrastructure, inclusive of a series of vertical mine shafts.

The previous Technical Report was the Kipushi 2017 Prefeasibility Study on the Kipushi Project.
Ivanhoe has undertaken further mine  ral resource studies following the Kipushi 2017 PFS that
has formed the basis of the  Kipushi 2019 Resource Update , which summarises the current
Ivanhoe development strategy for the Kipushi Project. The Kipushi 2019 Resource Update
provides an update of the Kipushi Project Mineral Resource, with the Mineral Reserve from
the Kipushi 2017 PFS remaining the same.

Other than the addition of information relevant to the reporting of the Kipushi Resource, the
remainder of this is report has not been changed from the Kipushi 2017 PFS and remains the

most current study work available.  KICO are preparing a feasibility stu dy on Kipushi, with
results to be published once the study work has been completed. The Kipushi feasibility study
work is currently incomplete and has not determined any results that require material

changes to the Kipushi 2017 PFS. The Kipushi 2019 Resource Update should be read in this
context.

18005Kip19ResUpd190329revl.docx Page 1 of 449



¥ 2 OreWin KICO..

(Kipushi Corporation SA)
Société anonyme avec conseil d’administration

1.2 Mineral Resource Estimates

The Mineral Resource estimate has an effective date of 14 June 2018 and represents an
update to the previous Mineral Resource estimate (effective date of 23 January 2016) as a

result of a dditional diamond drilling completed by KICO from May 2017 to November 2017.
The recent drilling was focussed on infill and extension in the Southern Zinc / Fault Zone and
Série Récurrenté areas, and extensions to the Big Zinc and the Série Récurrenté foot wall

massive sulphide zone. The infill and extension drilling programme provided a further
41 mineralised core intersections to those completed by KICO from March 2014 to
November 2017 that were used in the 23 January 2016 estimate.

In addition to the KICO drillholes, Gécamines drilled numerous diamond drillholes during the
operational period of the mine. A number of the Gécamines holes were examined and re -
sampled and a database was compiled from the historical data by MSA. A programme of

twin and infill d rilling demonstrated that the Gécamines data were overall unbiased

compared to the KICO data and, where the quality of the data was considered

acceptable, it was incorporated into the Mineral Resource estimate.

In total, 106 Gécamines holes and 134 KICO ho les were used for the grade estimate. The
cut -off date for data included in this estimate is 26 April 2018, there being no additional

drilling data collected since then. The Mineral Resource was estimated using The Canadian
Institute of Mining, Metallurgy  and Petroleum (CIM) Best Practice Guidelines and is reported
in accordance with the 2014 CIM Definition Standards, which have been incorporated by
reference into National Instrument 43  -101 6 Standards of Disclosure for Mineral Projects

(NI 43-101).

The Mineral Resources were categori  sed either as zinc -rich resources or copper -rich
resources, depending on the most abundant metal. For the zinc -rich zones (Big Zinc and
Southern Zinc) the Mineral Resource is reported at a base case cut -off grade of 7.0% Zn and
the copper -rich zones (Fault Zone, Fault Zone Splay and Série Récurrente) at a base case

cut -off grade of 1.5% Cu.

The Mineral Resource is classified into the Measured, Indicated and Inferred categories as
shown in Table 1.1 for the predominantly zinc  -rich bodies and in  Table 1.2 for the
predominantly copper -rich bodies .

Given t he considerable revenue which will be obtained from the additional metals in each
zone, MSA considers that minerali sation at these cut -off grades will satisfy reasonable
prospects for eventual economic extraction. It should be noted that Mineral Resources that
are not Mineral Reserves do not have demonstrated economic viability and the economic
parameters used to assess the potential for economic extraction is not an attempt to
estimate Mineral Reserves.
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Table 1.1 Kipushi Zinc-Rich Mineral Resource at 7% Zn Cut-off Grade, 14 June 2018
Zone Category Tonnes (millions) Zn (%) Cu (%) Pb (%) Ag (g/t) Co (ppm) Ge (glt)
Measured 3.65 39.87 0.65 0.35 18 18 56
Big Zinc Indicated 7.25 34.36 0.62 1.29 19 12 53
Inferred 0.98 35.32 1.18 0.09 8 15 62
Indicated 0.88 24.52 2.97 1.95 75 6 188
Southern Zinc
Inferred 0.16 24.37 1.64 1.20 38 6 61
Measured 3.65 39.87 0.65 0.35 18 18 56
Indicated 8.13 33.30 0.87 1.36 25 11 68
Total
Measured and Indicated 11.78 35.34 0.80 1.05 23 13 64
Inferred 1.14 33.77 1.24 0.24 12 14 62
Contained Metal Quantities
Zone Category Tonnes (millions) Zn Pounds (millions) Cu Pounds (millions) Pb Pounds (millions) Ag Ounces (millions) Co Pounds (millions) Ge Ounces (millions)
Measured 3.65 3,210.6 52.3 27.8 2.06 0.14 6.60
Big Zinc Indicated 7.25 5,489.0 98.7 206.6 4.48 0.19 12.43
Inferred 0.98 764.0 255 1.9 0.26 0.03 1.96
Indicated 0.88 476.5 57.6 37.8 211 0.01 5.34
Southern Zinc
Inferred 0.16 86.7 5.8 4.3 0.20 0.00 0.32
Measured 3.65 3,210.6 52.3 27.8 2.06 0.14 6.60
Indicated 8.13 5,965.5 156.4 244.4 6.59 0.20 17.77
Total
Measured and Indicated 11.78 9,176.0 208.6 272.2 8.65 0.34 24.36
Inferred 1.14 850.7 31.3 6.2 0.46 0.04 2.28
Note :
1. All tabulated data has been rounded and as a result minor computational errors may occur.
2. Mineral Resources that are not Mineral Reserves have no demonstrated economic viability.
3. The Mineral Resource is reported as the total in  -situ Mineral Resource and on a 100% project basis , exclusive of Mineral Reserves . Ilvan hoe holds an indirect 68% interest in the Project.
4. Metal quantities are reported in multiples of Troy Ounces or Avoirdupois Pounds.
5. The cut-off grade calculation was based on the following assumptions: zinc price of US$1. 00/Ib, mining cost of US$50/t, proc  essing cost of US$10/t, G&A and holding cost of US$10/t, transport of 55% Zn concentrate at US$ 210/t, 90% zinc recovery and 85% payable zinc.
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Table 1.2 Kipushi Copper-Rich Mineral Resource at 1.5% Cu cut-off grade, 14 June 2018

Zone Category Tonnes (millions) Cu (%) Zn (%) Pb (%) Ag (9/t) Co (ppm) Ge (g/t)
Measured 0.14 2.74 1.52 0.04 16 77 21
Fault Zone Indicated 1.22 4.11 3.32 0.09 21 96 30
Inferred 0.20 3.11 2.58 0.07 18 43 23
Indicated 0.93 4.14 2.43 0.02 23 50 4
Série Récurrenté
Inferred 0.03 1.81 0.06 0.00 8 52 0.3
Fault Zone Splay Inferred 0.21 491 19.84 0.01 21 107 93
Measured 0.14 2.74 1.52 0.04 16 77 21
Indicated 2.15 412 2.94 0.06 22 76 19
Total
Measured and Indicated 2.29 4.03 2.85 0.06 21 76 19
Inferred 0.44 3.89 10.77 0.04 19 75 55

Contained Metal Quantities

Zone Category Tonnes (millions) Cu Pounds (millions) Zn Pounds (millions) Pb Pounds (millions) Ag Ounces (millions) Co Pounds (millions) Ge Ounces (millions)
Measured 0.14 8.5 4.7 0.1 0.07 0.02 0.09
Fault Zone Indicated 1.22 110.8 89.7 25 0.82 0.26 1.19
Inferred 0.20 134 11.1 0.3 0.12 0.02 0.14
Indicated 0.93 84.6 49.8 0.5 0.69 0.10 0.12
Série Récurrenté
Inferred 0.03 1.3 0.04 0.0 0.01 0.00 0.00
Fault Zone Splay Inferred 0.21 23.2 93.7 0.1 0.14 0.05 0.64
Measured 0.14 8.5 4.7 0.1 0.07 0.02 0.09
Indicated 2.15 195.4 139.4 3.0 1.51 0.36 131
Total
Measured and Indicated 2.29 204.0 144.2 3.1 1.58 0.39 1.40
Inferred 0.44 37.9 104.9 0.4 0.27 0.07 0.78
Note :
1. All tabulated data has been rounded and as a result minor computational errors may occur.
2. Mineral Resources which are not Mineral Reserves have no demonstrated economic viability.
3. The Mineral Resource is reported as the total in  -situ Mineral Resource and on a 100% project basis , exclusive of Mineral Reserves . lvanhoe holds an indirect 68% interest in the Project.
4. Metal quantities are reported in multiples of Troy Ounces or Avoirdupois Pounds.
5. The cut-off grade calculation was based on the following as sumptions: copper price of US$ 3.00/Ib, mining cost of US$50/tonne, processing cost of US$10/tonne, G&A and holding cost of US$10/tonne, 90% copper recovery and 96% payable copper.
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The Measured and Indicated Mineral Resource for the zinc -rich bodies has been tabulated
using a number of cut -off grades as shown in Table 1.3, and the Inferred Mineral Resource in

Table 1.4.

Table 1.3 Kipushi Zinc-Rich Bodies Measured and Indicated Mineral Resource Grade
Tonnage Table, 14 June 2018
Cut-Off Tonnes Zn Contained Zn Pounds Cu Pb Ag Co Ge
(Zn%) (Millions) (%) (Millions) (%) (%) (9/t) (ppm) (o/t)
5 11.91 35.01 9,193.7 0.81 1.04 23 13 64
7 11.78 35.34 9,176.0 0.80 1.05 23 13 64
10 11,51 35.96 9,125.4 0.78 1.06 23 13 65
12 11.26 36.52 9,063.5 0.76 1.06 23 13 65
15 10.83 37.42 8,937.0 0.73 1.06 23 13 65
Note :

1. All tabulated data has been rounded and as a result minor computational errors may occur.

2. Mineral Resources which are not Mineral Reserves have no demonstrated economic viability.

3. The Mineral Resource is reported as the total in  -situ Mineral Resource and on a 100% project basis , exclusive of
Mineral Reserves . Ivanhoe holds an indirect 68% interest in the Project.

4. Metal quantities are reported in multiples of Troy Ounces or Avoirdupois Pounds.

Table 1.4 Kipushi Zinc-Rich Bodies Inferred Mineral Resource Grade Tonnage Table,
14 June 2018
Cut-Off Tonnes Zn Contained Zn Pounds Cu Pb Ag Co Ge
(Zn%) (Millions) (%) (Millions) (%) (%) (9/t) (ppm) (9/t)
5 1.14 33.77 850.7 1.24 0.24 12 14 62
7 1.14 33.77 850.7 1.24 0.24 12 14 62
10 1.14 33.78 850.6 1.24 0.24 12 14 62
12 1.14 33.91 849.0 1.24 0.24 12 14 61
15 1.11 34.29 842.7 1.21 0.23 12 14 61
Note :

1. All tabulated data has been rounded and as a result minor computational errors may occur.

2. Mineral Resources which are not Mineral Reserves have no demonstrated economic viability.

3. The Mineral Resource is reported as the total in  -situ Mineral Resource and on a 100% project basis , exclusive of
Mineral Reserves . lvanhoe holds an indirect 68% interest in the Project.

4. Metal quantities are reported in multiples of Troy Ounces or Avoirdupo is Pounds.

The Measured and Indicated Mineral Resource for the copper -rich bodies has been
tabulated using a number of cut  -off grades as shown in Table 1.5, and the Inferred Mineral
Resource in Table 1.6.
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Table 1.5 Kipushi Copper-Rich Bodies Measured and Indicated Mineral Resource
Grade Tonnage Table, 14 June 2018
Cut-Off Tonnes Cu Contained Cu Pounds Zn Pb Ag Co Ge
(Cu%) (Millions) (%) (Millions) (%) (%) (g/t) (ppm) (g/t)
1.0 3.72 2.96 242.6 2.10 0.04 17 58 14
1.5 2.29 4.03 204.0 2.85 0.06 21 76 19
2.0 1.55 5.16 175.7 3.59 0.08 26 93 23
25 1.20 5.99 158.9 4.08 0.09 30 107 26
3.0 1.00 6.65 146.7 4.43 0.09 33 118 26
Note :

1. All tabulated data has been rounded and as a result minor computational errors may occur.

2. Mineral Resources which are not Mineral Reserves have no demonstrated economic viability.

3. The Mineral Resource is reported as the total in  -situ Mineral Resource and on a 100% project basis , exclusive of
Mineral Reserves . lvanhoe holds an indirect 68% interest in the Project.

4. Metal quantities are reported in multiples of Troy Ounces or Avoirdupois Pounds.

Table 1.6 Kipushi Copper-Rich Bodies Inferred Mineral Resource Grade Tonnage Table,
14 June 2018
Cut-Off Tonnes Cu Contained Cu Pounds Zn Pb Ag Co Ge
(Cu%) | (Millions) (%) (Millions) (%) (%) (g/t) (ppm) | (9/t)
1.0 0.55 3.39 40.8 11.90 0.03 17 66 64
1.5 0.44 3.89 37.9 10.77 0.04 19 75 55
2.0 0.35 4.49 34.3 12.21 0.03 20 84 61
25 0.29 4.93 315 12.14 0.03 21 92 58
3.0 0.24 5.38 28.6 11.18 0.02 22 100 53
Note :

1. All tabulated data has been rounded and as a result minor computational errors may occur.

2. Mineral Resources which are not Mineral Reserves have no demonstrated economic viability.

3. The Mineral Resource is reported as the total in  -situ Mineral Resource and on a 100% project basis , exclusive of
Mineral Reserves . Ivanhoe holds an indirect 68% interest in the Project.

4. Metal quantities are reported in multiples of Troy Ounces or Avoirdupois Pounds.

Mineral Resource estimates were completed below the 1,150 mRL on the Big Zinc,
Southern Zinc, Fault Zone and Série Récurrente, extensive mining having taken place in the
levels above. Below 1,150 mRL, some mining has taken place, which has been depleted
from the model for reporting of the Mineral Resource. The ma ximum depth of the Mineral
Resource of 1,810 mRL is dictated by the location of the diamond drilling data. The Mineral
Resource occurs close to the DRC  -Zambia Border and the Mineral Resource has been
constrained to the area considered to be within the DRC.
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The Mineral Resource estimate has been completed by Mr. J.C. Witley (BSc Hons, MSc (Eng))

who is a geologist with 30y ear s6 experience in base and precious m
mining as well as Mineral Resource evaluation and reporting. He is a Princip al Mineral
Resource Consultant for The MSA Group (an independent consulting company), is registered

with the South African Council for Natural Scientific Professions (SACNASP) and is a Fellow of

the Geological Society of South Africa (GSSA). Mr. Witley has the appropriate relevant
gualifications and experience to be considered a 0Qua
of minerali sation and activity being undertaken as defined in National Instrument 43 -101

Standards of Disclosure of Mineral Projects

1.3 Property Description and Ownership

The Project is located adjacent to the town of Kipushi in the south -western part of the
Haut -Katanga Province in the DRC, adjacent to the border with Zambia. Kipushi town is
situated approximately 30 km south  -west of Lubumbash i, the capital of Haut -Katanga
Province.

The Kipushi mine is a past -producing, high -grade underground zinc  dcopper mine in the
Central African Copperbelt, which operated from 1924 to 1993. The mine produced
approximately 60 Mt at 11.03% Zn and 6.78% Cu inc  luding, from 1956 through 1978,
approximately 12,673 tonnes of lead and 278 tonnes of germanium (Ilvanhoe, 2014). Mining

at Kipushi began as an open pit operation but by 1926 had become an underground mine,
with workings down to 1,150 mRL. In 1993, the mine  was put on care and maintenance due
to a combination of economic and political factors.

Kipushi Holding Limited (a subsidiary of lvanhoe Mines Ltd. (lIvanhoe)) and La Générale des
Carriéres et Des Mines (Gécamines) have a joint venture agreement (JV Agreem ent) over
the Kipushi Project. lvanhoe and Gécamines respectively own 68% and 32% of the Kipushi
Project through Kipushi Corporation SA (KICO), the mining rights holder of the Kipushi Project.

The JV Agreement was signed on 14 February 2007 and establish ed KICO for the exploration,
development, production, and product marketing of the Kipushi Project.

I vanhoef6s interest in KICO was acquired in November 2
copper, cobalt, zinc, silver, lead, and germanium as well as the un derground workings and
related infrastructure, inclusive of a series of vertical mine shafts.

1.4 Mineral and Surface Rights, Royalties, and Agreements

KICO holds the exclusive right to engage in mining activities within the Kipushi Project area
through a mini ng right, Exploitation Permit No. 12434 (PE12434), valid until 3 April 2024 and
covering 505 ha. This permit is renewable under the terms of the DRC Mining Code.

The Exploitation Permit No. 12434 resulted from the partial transfer of Exploitation Permit
No. 481 previously held by Gécamines, was granted by Ministerial Order

No. 0290/CAB.MIN/MINES/01/2011 dated 2 July 2011 and is evidenced by Exploitation
Certificate No. CAMI/CE/6368/11 dated 22 July 2011, and granted KICO the exclusive right
to perform explo ration, development and exploitation works concerning silver, cobalt,
cooper, germanium, and zinc.
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Exploitation Permit No. 12434 is still under a situation of Force Majeure duly approved by
Decision No. CAMI/DG/FM/19/2012 dated 2 April 2012 until the Kipus hi mine and its facilities
have been refurbished.

The Zambian and DRC governments have both contracted FlexiCadastre
(Spatial Dimension) to assist with the management of the mining rights of both states. This
enables alignment regarding the management of m ining rights on both sides of the border.

The boundaries of Exploitation Permit No. 12434, indicated in the Exploitation Certificate,

cross the international border, as do some of the co -ordinates on the permits held as defined
by CAMI. DRC permits are mad e up of cadastral squares (carrés) meaning the coordinates

of the permit boundary (defined to the international border) and the permit blocks (defined

by the cadastral squares) may not be coincidental.

As the DRC Mining Code does not apply in Zambia and th erefore has no jurisdiction in
Zambia, the right for KICO to mine stops at the international border, and any part of the
exploitation permit area extending beyond the DRC borders are excluded from the
exploitation permit.

The mineralisation at the Kipushi  Project may extend, at depth, beyond the DRC border into
Zambia. KICO does not have an agreement with the Zambian government which would
permit it to explore for or exploit any Mineral Resources that may be in Zambia. The current
Mineral Resource estimates presented for the Kipushi Project only make reference to those
Mineral Resources which lie within the DRC.

1.5 Geology and Mineralisation

Kipushi is located within the Central African Copperbelt which constitutes a metallogenic
province that hosts numerous wo  rld-class copper -cobalt deposits both in the DRC and
Zambia. It is contained in the Katangan basin, an intracratonic rift that records onset of
growth at ~840 Ma and inversion at ~535 Ma (Selley et al., 2018). The succession is divided
into three regionall y mappable groups, which from oldest to youngest are named the Roan,
Nguba, and Kundelungu Groups.

The Kipushi Project is located within Nguba Group rocks on the northern limb of the regional
west dnorth -west trending Kipushi Anticline which straddles the b order between Zambia and
the DRC. The mineral deposits at Kipushi are an example of carbonate -hosted

copper &zincdlead minerali sation hosted in pipe -like fault breccia zones, as well as tabular
zones.
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Minerali sation is focused at the intersection of the Kak  ontwe and Katete Formations of the
Nguba Group with a north  dnorth -east striking 70° west dipping discontinuity known as the
Kipushi Fault, which terminates the northern limb of the anticline. The Kipushi Fault has been
interpreted by KICO as a syn -sediment ary reef-edge environment, with possible reactivation
during the Lufilian Orogeny. Minerali  sation occurs in several distinct settings known as the

Fault Zone (copper, zinc, and mixed copper dzinc minerali sation both as massive sulphides
and as veins), the C opper Nord Riche (mainly copper but also mixed copper dzinc

minerali sation, both massive and vein -style), the Série Récurrente (disseminated to veinlet -
style copper minerali sation ), the Big Zinc (massive zinc with local copper minerali  sation), and
the South ern Zinc (polymetallic zone with massive zinc and copper mineralisation)

Copper -dominant minerali sation in the form of chalcopyrite, bornite, and tennantite is
characteristically associated with dolomitic shales both within the Fault Zone and extending
eastwards along, and parallel to, bedding planes within the Katete Formation. Zinc -
dominant minerali sation in the Kakontwe Formation occurs as massive, irregular, discordant
pipe -like bodies replacing the dolomite host and exhibit a steep southerly plunge from the
Fault Zone and Série Récurrente contacts where they begin, to their terminations at depth
within the Kakontwe Formation.

1.6 Exploration

Other than drilling, no other relevant exploration work has been carried out by KICO on the
Kipushi Project.

1.7 Drilling Programmes
1.7.1 Gécamines Drilling
G®caminesd drilling department (Mission de Sondages)

Underground diamond drilling involved drill sections spaced 15 m apart along the Kipushi

Fault Zone and Big Zinc and 12.5 m apart along the Série Récurrente, with e ach section
consisting of a fan of between four and seven holes, the angle between holes being

approximately 15°. Drilling was completed along the Fault Zone from Section 0 to Section 19

along a 285 m strike length including a 100 8130 m strike length which also tested the Big Zinc.
A total of 84 holes intersected the  Big Zinc, of which 55 holes were surveyed downhole at a
nominal 50 m spacing. Drill core from 49 of the 60 holes drilled from 1,272 mRL which
intersected the Big Zinc are stored under cover at  the Kipushi mine. Gécamines sampling
tended to be based on individual samples representing mineable zones, with little attention

paid to geology and mineralisation.
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1.7.2 KICO Drilling

All work carried out during the  two KICO underground drilling campaign s were performed
according to documented standard operating procedures for the Kipushi Project. An
original 25,400 m underground drilling programme was carried out by KICO between

March 2014 and October 2015. A subsequent 9 ,700 m drilling campaign was carried out

from May to October 2017. At the cut  -off date of 24 April 2018, a total of 157  holes had been
drilled (34,843 m), including 59 holes that intersected the Big Zinc, and 31 that intersected the
Southern Zinc.

KI CO6s drilling was undB8RRL faoknd Mardh 201Miatjl therendfr i | | i ng
September 2014 when Titan Drilling Congo SARL took over diamond drilling operations for the
remainder of the first drill programme, and all of the second drill programme . Drilling was

completed using Boart Longyear LM75 and LM90 electro -hydraulic underground drill rigs.

Drilling was carried out on the same 15 m spaced sections used by Gécamines and
comprised twin holes, infill holes and step  -out resource definition holes.

Drilling was mostly NQ -TW (51 mm diameter) si ze with holes largely inclined downwards at
various orientations to intersect specific targets within the Big Zinc, Fault Zone, Copper Nord
Riche, and Série Récurrente. Along the section lines, the drillholes intersected mineralisation
between 10 850 m apar t within the Big Zinc and adjacent Fault Zone Mineral Resource area,
and up to 100 m apart in the deeper parts of the Fault Zone outside of the Mineral Resource
area.

Drilling has confirmed that zinc and copper mineralisation extend below the historical

inferred resources to 1,825 m below surface with the deepest intersection recorded in

hole KPUO79. The Fault Zone is open at depth. Drilling from the second drill programme was
successful in expanding the Southern Zinc and upgrading Inferred Mineral Resource sto
Indicated Mineral Resources for the Southern Zinc and Série Récurrenté. Six of the holes
drilled provided material for metallurgical testwork; one in the Nord Riche, two in the Fault
Zone, one in the Série Récurrenté and two in the Big Zinc.

1.8 Sample Preparation and Analysis
1.8.1 Gécamines Sample Preparation and Analysis

Historical sampling and assaying was carried out by Gécamines at the Kipushi laboratory.

Sample analysis was carried out by a four  -acid digest with AAS finish for Cu, Co, Zn, and Fe.

The GBC Avanta AAS instrument originally used for the assays is still operational. Sulphur

anal ysis was carried out by the 06classicald gravi metr

No data are available for QA/QC protocols implemented for the Gécamines samples and

therefore the Gécamines  sample assays were considered to be less reliable than the KICO
sample assays.
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1.8.1.1 Resampling Programme

A comprehensive resampling programme was undertaken on historical Gécamines drill core

from the Big Zinc and Fault Zone below 1,270 mRL at the Kipushi Mine. ~ The objectives of the
exercise were to verify historical assay results and to quantify confidence in the historical

assay database for its use in Mineral Resource estimation. In addition, KICO completed a
number of twin holes on the  Big Zinc between March 2014 and May 2015 with the objective
of verifying historical Gécamines results. It was concluded that the results of the drill core
resampling programme confirm that the assay values reported by Gécamines are

reasonable and can be replicated within a reas onable level of error by international
accredited laboratories under strict QA/QC control.

A total of 384 quarter core samples (NQ size core) were collected from historical GEcamines

drill core and submitted to the KICO affiliated containerised sample prep aration laboratory
in Kolwezi for sample preparation. This facility and the sample preparation procedures were
inspected for KICO by an independent consultant and found to be suitable for preparation

of the Kipushi samples. A total of 457 samples including quality control (QC) samples were
then submitted to the Bureau Veritas Minerals laboratory in Perth, Australia (BVM) for analysis.
Density determinations on every tenth sample were carried out at BVM using the gas

pycnometry method.

The final accepted Zn  assays reported by BVM revealed an under  -reporting by Gécamines
for grades >25% Zn, and over -reporting at grades <20% Zn. Several outlier pairs were
observed that are likely to result from mixed core or discrepancies in depth intervals,

considering that th e original drilling, sampling and assay took place some 20 years ago. If

the obvious outliers are excluded, the BVM results are, on average, 5.5% higher than the
Gécamines results.

The observed discrepancies may be in part be due to a difference in analyt ical approach,
with the original assays having been carried out by Gécamines at the Kipushi laboratory by
four-acid digest with AAS finish, for Cu, Co, Zn, and Fe rather than the Sodium Peroxide

Fusion (SPF) method used by BVM.

Results for the other elemen ts of interest are as follows:

1 Several outlier pairs are observed in the Cu results that are likely to result from mixed core
or discrepancies in depth intervals. Apart from the obvious outliers, a general correlation
is observed between Gécamines and BVM that is considered acceptable, given the
nuggety style of copper mineralisation.

1 Disregarding the few outliers, BVM slightly under  -reports Pb compared to Gécamines.

1 S displays a similar pattern to Zn, with slight over -reporting at higher -grades and under -
reporting at lower -grades by BVM compared to Gécamines.

1 Gold was not routinely reported in historical assays but was reported as part of the
resampling programme. Grades are typically low with a maximum of 0.21 ppm Au
reported.
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1.8.1.2 Density

As part of the historical data verification exercise, density determinations were carried out by
gas pychometry on every tenth sample at BVM resulting in a data set of 40 readings. In
addition, density determinations using the Archimedes method were carried out on a

rep resentative piece of 15 cm drill core for each sample during the 2013 relogging

campaign.

Gécamines used the following formula, derived mainly for the Fault Zone, to calculate
density for use in historical tonnage estimates:

Density = 2.85 + 0.039 x Cu% + 0.0252 x Pb% + 0.0171 x Zn%

A comparison between density results (based on the Gécamines formula, laboratory gas
pycnhometry method, and the water immersion (Archimedes) method) relative to zinc grade
for the same samples showed that density, and hence ton nage, is understated by an
average of 9% using the Gécamines calculated approach.

For the KICO drillholes, density was measured by KICO on whole lengths of half core samples
using Archimedes principal of weight in air versus weight in water. Not all of the KICO
samples were measured for density. A regression was formulated from the KICO
measurements in order to estimate the density of each sample based on its grade. This
formula was applied to the Gécamines samples and those KICO samples that did not have

d ensity measurements.

1.8.2 KICO Sample Preparation and Analysis

All sample preparation, analyses and security measures were carried out under standard
operating procedures set up by KICO for the Kipushi Project.

For drillholes KPU0O1 to KPUO51, sample lengths w ere a nominal 1 m, but adjusted to smaller
intervals to honour mineralisation styles and lithological contacts. From hole KPUO51 onwards,

the nominal sample length was adjusted to 2 m, with allowance for reduced sample lengths

to honour mineralisation styl es and lithological contacts. Following sample mark -up, the drill
cores were cut longitudinally in half using a diamond saw. Half core samples were collected
continuously through the identified mineralised zones.

Sample preparation was completed by staff f rom KICO and its affiliated companies at its

own internal containerised laboratories at Kolwezi and Kamoa -Kakula. Between 1 June and
31 December 2014, samples were prepared at the Kolwezi sample preparation laboratory

by staff from the codvigiannAfté $ Jaruary0Ibrsaniplesovere
prepared at Kamoa -Kakula by staff from that project. Representative subsamples were air
freighted to BVM for analysis.

Samples were dried at between 100°C and 105°C and crushed to a nominal 70% passing

2 mm, using either a TM Engineering manufactured Terminator jaw crusher or a Rocklabs

Boyd jaw crusher. Subsamples (800 g to 1,000 g) were collected by riffle splitting and milled

to90% passing 75 T m using Labtech Essa LM2 mills. Crusht¢
barren quartz material and cleaned with compressed air between each sample.
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Grain size monitoring tests were conducted on samples labelled duplicates, which comprise
ab out 5% of total samples, and the results recorded.

Subsamples collected for assaying and witness samples comprise the following:

Three 40 g samples for DRC government agencies

A 140 g sample for assaying at BVM

A 40 g sample for portable XRF analyses

= == =4 =

A 90 g sample for office archives.

The laboratory analytical approach and suite of elements for the underground drilling
programme were informed by the results of:

9 An O6orientationd exercise to confirm the analytica
resampling ¢ ampaign on historical drill core and to characterise the major and trace
element geochemistry of the Big Zinc deposit

1 Resampling of selected Gécamines drillholes which intersected the Fault Zone and
Big Zinc.

The orientation samples were submitted to both BVM and Intertek Genalysis in Perth,
Australia for analysis by SPF and ICP finish, high -grade and standard four acid digest with
ICP finish, and gold by fire assay with AAS finish.

BVM was selected as the primary laboratory for the underground drilling p rogramme, and
representative pulverised subsamples from the underground drilling submitted for the

following elements and assay methods, based on the results of the orientation sampling and
resampling programmes:

Zn, Cu, and S assays by SPF with ICP-OES fnish.
Pb, Ag, As, Cd, Co, Ge, Re, Ni, Mo, V, and U assays by peroxide fusion with ICP -MS finish.
Ag and Hg by Aqua Regia digest with ICP -MS finish.

== == =4 =

Au, Pt, and Pd by 10 g (due to inherent high sulphur content of the samples) lead
collection fire assay with  ICP-OES finish.

For silver, Aqua Regia assays were used below approximately 50 ppm and SPF assays were
used above approximately 50  ppm.

A comprehensive chain of custody and quality assurance and quality control (QA/QC)
programme was maintained by KICO thr ~ oughout the underground drilling campaign
comprising drillholes KPU0O1 to KPU 156. The QA/QC programme was established to monitor
the quality of data for geological modelling and Mineral Resource estimation. All KICO data
from the project are storedinan M S Access database. QA/QC data were exported from
the MS Access database into software applications for creating monitoring charts and
comparison charts.
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The results of the QA/QC programme on recent drilling demonstrate that the quality of the
assay data fo r zinc, copper, and lead is acceptable for supporting the estimation of Mineral
Resources. Higher value data for silver, germanium, and gold are useable for resource
estimation with some limitations.

1.9 Metallurgical Testwork Summary

Metallurgical testwork pr ogram were completed on drill core samples of known Kipushi
mineralisation between 2013 and 2017 for the various project redevelopment study phases.
These investigations were focused on metallurgical characterisation and flowsheet
development for the proce  ssing of material from the Big Zinc Area.

In 2013, scoping testwork on 60 kg Kipushi quarter  -core was analysed and scoping testwork
completed at Mintek, South Africa. The scoping testwork included mineralogy, comminution

and flotation tests. The composite  sample head analysis was 38% Zn, 0.78% Pb, 0.4% Cu,
34% S, and 12% Fe. Mineralogy of the sample showed, as expected, predominantly

sphalerite, 65.9%, followed by pyrite, 24%, with galena and chalcopyrite present in minor
guantities. The major gangue minera  Is were silica and carbonaceous minerals. The sphalerite
and galena are coarse grained, with grains up to 1 mm and 0.5 mm respectively.
Chalcopyrite showed relatively fine grains, less than 0.04 mm.

Comminution testing showed this testwork sample to be sof t, with Bond Ball Work Index of
7.8 kWh/t and SAG Milling Comminution (SMC) parameters A x b of 105. Preliminary flotation
tests indicated a zinc rougher recovery of 87% at 56% concentrate grade with a 50% passing
75T m grind.

In 2015, approximately 400 kg of half core material was selected for the Kipushi 2016 PEA
testwork. Mineralogy and gravity separation testwork was completed by Mintek, South

Africa, and the results used as a basis of design for the Kipushi 2016 PEA. Six drillholes
intercepting the  Big Zinc were selected and intervals composited for metallurgical and
mineralogical investigations. The samples came from hole numbers; KPU001, KPU0OO03, KPU042,
KPUO051, KPUO058, and KPUO066. The drill core for the composite was selected to represent all
minerali sation types in the Big Zinc including, but not limited to, Massive Brown Sphalerite
(MSB), Massive Sulphide Mixed (MSM), and Dolomite (SDO). The Kipushi 2016 PEA composite
sample head analysis was 40% Zn, 1.45% Pb, 0.3% Cu, 25% S, and 6% Fe.

Mineralogical investigations conducted on this composite head sample identified the main
economic minerals in their order of abundance to be: sphalerite (67%), galena (2%), and
chalcopyrite (1%); the main gangue minerals in the sample are dolomite (18%), followed by
py rite (8%) and quartz (3%).

Dense media separation (DMS) washability profiles were evaluated in the laboratory at three
feed crush sizes using a combination of heavy liquid separation (HLS) and shaking tables.
Fine material ( 81 mm), mainly generated during crushing, was screened off ahead of HLS
separation and tested on bench scale shaking tables (shaking tables provide a laboratory
scale simulation of a commercial spiral plant). Fine material of 01 mm is not suitable for
treatment the by HLS method used .
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The three crush sizes evaluated were 620 mm, 812 mm, and 86 mm. Performance across the
HLS and the shaking table, as a function of feed, was the same for all three crush sizes. The

HLS circuit achieved 99% recovery at a concentrate grade of approximately 55% Zn. While
the shaking table achieved 58% recovery at a concentrate grade of approximately

56% zinc. The difference in overall circuit performance of the three crush sizes is the mass
percentage reporting to the 81 mm fine fraction processed through the le ssefficient shaking
tables which made the results from the 820 mm sample superior because only 10% of feed
bypasses the HLS compared to 22% and 32% of the 812 mm and &6 mm samples
respectively. The 620 mm crush size achieved overall recovery of 95.4% at a saleable
concentrate grade of 55.5% zinc.

In 2016, approximately 900 kg of half core from eight drillholes intercepting the Big Zinc were
selected and intervals composited for variability and flowsheet development testwork

program ahead of the Kipushi 201 7 PFS. About ten composites were constituted for

variability tests using the physical separation circuit developed during the Kipushi 2016 PEA. A
PFS development composite was also constituted for flowsheet development and

optimisation testwork program. Th e PFS development composite intercepts were sampled

from hole numbers : KPU0O1, KPU042, KPU085, and KPUO086. The drill cores for the PFS
composite sample, was selected to represent all mineralisation types in the Big Zinc
including, but not limited to: Massi  ve Brown Sphalerite (MSB); Massive Sulphide Mixed (MSM);
and, Dolomite (SDO). Assayed intervals from the resource drill core, were used to derive a
composite sample that had a similar feed composition to the LOM average head grade of

32% zinc as presented in Table 1.7.

Table 1.7 Kipushi Composite Sample Head Analysis Results

Element Zn Pb Fe Ca Si Cu Mg S
(%) (%) (%) (%) (%) (%) (%) (%)
Average head assay 32.73 0.72 6.79 7.11 0.88 0.42 4.3 24.53

Mineralogical investigations conducted on the 2016 PFS development composite head

sample confirmed that the Big Zinc is predominately sphalerite (49%), with chalcopyrite (1%)
and galena (1%) present as minor  constituents, the gangue minerals in order of abundance:
dolomite (31%); pyrite (14%); quartz (2%). Grainsize analysis showed that sphalerite is coarse
grained with an average grain size of 105 um, while galena and chalcopyrite are finer with

an average gr ain size <60 um.

Gravity separation tests (Heavy liquid separation (HLS) and shaking table) tests were
conducted on variability samples and the PFS composite sample, as per the Kipushi 2016
PEA flowsheet. Crushed material (  -20 mm +1 mm) was subjected to HL S testwork, whilst
crusher fines (81 mm to +38 um) was tested on bench scale shaking tables (shaking tables
provide a laboratory scale simulation of a commercial spiral plant).
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The PFS composite sample achieved 99% recovery at a concentrate grade of 49% zi nc;
whilst the shaking table achieved 77% recovery also at a concentrate grade of

approximately 49% zinc. Gravity separation tests achieved overall high recovery >95% for all
composites tested, however concentrate zinc grade was variable between 30 and 53% zinc
depending on the base metal sulphides content of various feed samples. The old circuit

showed that although the DMS plant was highly effective in rejecting dolomite, with limited

loss in zinc, other heavy sulphide minerals associated with copper; lea d; and iron, reported

to the concentrate and consequently diluted the concentrate zinc grade below saleable

concentrate specification.

Variability simulations on the basis of the Kipushi 2016 PEA flowsheet were undertaken in
METSIM® using the expected rang e of ROM mineralogical compositions over the LOM. These
simulations further confirmed that the Kipushi 2016 PEA circuit could not consistently produce
zinc concentrate that meets required specification because other heavy sulphide minerals
associated with copper lead and iron also reported to concentrate. Furthermore, input from
KICO suggested that a fine (um), rather than coarse (mm) concentrate was required by the
custom smelters.

On the above basis, KICO undertook further testwork that incorporated a mil ling and
flotation circuit, specifically to ensure a saleable zinc concentrate ( P100 <500 um and
>52% Zn).

Two flowsheet options were tested, the results of which formed the basis for a conceptual
techno -economic trade -off study conducted by MDM with the o bjective of selecting the
optimal process flowsheet to be further developed to the level of detail required to support

the PFS.

The two options evaluated are listed below.
1 Option | - Full stream ROM milling ( Pso = 106 um) followed by differential flotation

1 Option Il - DMS pre -concentration followed by the milling ( Pso = 106 pm) and differential
flotation of the DMS concentrate an-timmhe crusher ¢

The differential flotation circuit tests were conducted using the flotation feed m aterial as
specified above. In the differential float, a copper/lead concentrate was first produced,

followed by zinc flotation and pyrite depression in the subsequent flotation stage. The zinc

rougher tails and the copper/lead concentrate were discarded a s final tails. Duplicates tests
results for Option 1 and Option 2, produced overall zinc recoveries of 94% and 90% at a
concentrate grade of 54% Zn and 60% Zn, respectively.

The results of a high -level techno -economic analysis favoured Option Il, which was chosen
as the optimal circuit as it reduced mass pull; transport costs; tailings storage requirements
and provides DMS tails required for the mining backfill.

On the above basis, Option 2 was developed to the level of engineering and technical

detail, req uired to support a PFS. The testwork undertaken thus far, suggests that for the

average weighted LOM zinc head grade will produce a zinc concentrate grading 59% zinc
at an overall (steady state) recovery of 89.6%.

18005Kip19ResUpd190329revl1.docx Page 16 of 449



(Kipushi Corporation SA)
Société anonyme avec conseil d’administration

¥ 2 OreWin KICO.,

In a commercial operation, ROM material will be crushed to produce a particle size of 100%
passing 820 mm. This material will be screened at 1 mm, screen oversize material

(620 +1 mm) will be pre -concentrated through a Dense Media Separation at a density of

3.1 g/c m3 and the screen undersize mat erial (81 mm) will be combined with the DMS sinks to
milling and flotation circuit.

1.10 Location

The Lubumbashi region is characterised by a humid subtropical climate with warm rainy
summers and mild dry winters. Most rainfall occurs during summer and early au tumn
(November to April) with an annual average rainfall of 1,208 mm. Average annual maximum
and minimum temperatures are 28°C and 14°C respectively.

A large proportion of the local population was employed at the mine until the suspension of
mining operati ons in 1993. A number of mine personnel have been retained to keep the
mine secure and many of these people still live in the area. As of 31 December 2018, KICO
employed approximately 400 people.

Historical mining operations at the Kipushi Project operated year -round, and it is expected
that any future mining activities at the Kipushi Project would also be able to be operated on
a year -round basis.

1.11 Kipushi 2017 Prefeasibility Study

The Kipushi 2019 Resource Update includes restatement of the Kipushi 2017 Pr  efeasibility
Study which includes the Kipushi Mineral Reserve. The Mineral Reserve in the Kipushi 2017 PFS
remains valid. Further study work is currently incomplete and has not determined any results

that require material changes to the Kipushi 2017 PFS.

Underground mining of the  Big Zinc is planned to be undertaken using a Sublevel Open
Stoping (SLOS) method. The mine production is expected to be 0.8 Mtpa. Underground
tonnes are anticipated to be mined, crushed in underground facilities and hoisted to the
surface via Shaft 5. The crushed material is expected to be pre -concentrated in a dense
media separation (DMS) plant, followed by milling and flotation to produce saleable
concentrate.

Life-of -mine average annual planned zinc concentrate production is anti cipated to be
381 ktpa, with a concentrate grade of 59% Zn. Total zinc production is anticipated to be

8.6 Mt ore at 32.14% Zn over a period of eleven years to produce 2,472 kt of zinc metal in
concentrate.

Concentrate is planned to be transported by rail directly from a new loading terminal at the
Kipushi Mine to either the port of Durban or Richards Bay in South Africa, from where it would
be shipped by sea to customers.

The estimates of cash flows have be en prepared on a real basis as at 1 January 2018 and a

mid -year discounting is used to calculate Net Present Value (NPV). All monetary figures
expressed in this report are US dollars (US$) unless otherwise stated.
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The economic analysis uses price assumptio  ns of US$2,425/t Zn. This price is based on a
review of consensus price forecasts from a financial institutions and similar studies recently
published.

The projected financial results include:

1 After -tax net present value (NPV) at an 8% real discount rate i s $683 M.
1 After -tax internal rate of return (IRR) is 35.3%.
1 After -tax project payback period is 2.24 years.
The key results of the Kipushi 2017 PFS are summarised in Table 1.8.
Table 1.8 Kipushi 2017 PFS Results Summary
Item Unit Total
Zinc Ore Processed
Quantity Zinc Ore Treated kt 8,581
Zinc Feed grade % 32.14
Zinc Concentrate Recovery % 89.61
Zinc Concentrate  Produced kt (dry) 4,196
Zinc Concentrate Grade % 58.91
Metal Produced
Zinc Mib 5,449
Key Financial Results
Pre-Production Capital US$M 337
Mine Site Cash Cost US$/Ib Payable Zn 0.14
Realisation US$/Ib Payable Zn 0.35
Total Cash Costs US$/Ib Payable Zn 0.48
Site Operating Costs US$/t milled 87.77
The key economic assumptions for the analyses are shown in Table 1.9.

Table 1.9 Metal Prices and Terms
Parameter Unit Financial Analysis Assumption
Zinc Price US$/Ib 1.10
Zinc Treatment Charge $/t concentrate 170.00
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The projected financial results for undiscounted and discounted cash flows at a range of
discount rates, internal rate of return (IRR) and payback are shown in Table 1.10.

Table 1.10 Financial Results
Discount Rate Before Taxation After Taxation
Undiscounted 1,944 1,435
5.0% 1,239 900
8.0% 953 683
Net Present Value (US$M) 10.0% 743 517
12.0% 628 431
15.0% 487 325
18.0% 401 262
20.0% 335 213
Internal Rate of Return o} 41.7% 35.3%
Project Payback Period (Years) o} 1.9 2.2
Table 1.11 After Tax NPV; Sensitivity to Zinc Price and Discount Rates
Zinc (US$/Ib)
Discount Rate (%)
0.80 0.90 1.00 1.10 1.20 1.40 1.50 1.70 2.00
Undiscounted 516 823 1,129 1,435 1,742 2,355 2,661 3,274 4,193
5% 254 472 687 900 1,111 1,533 1,744 2,165 2,796
8% 150 331 508 683 855 1,199 1,370 1,713 2,226
10% 96 257 414 568 719 1,021 1,172 1,473 1,923
12% 51 195 335 471 605 872 1,005 1,271 1,668
15% -2 121 239 354 467 691 802 1,025 1,357
18% -42 63 164 262 358 548 642 831 1,112
20% -64 32 124 213 299 470 555 724 977

Note: Table shows NPV s $M.

1.11.1 Mineral Reserves

The Kipushi 2017 PFS Mineral Reserve has been estimated by Qualified Person Bernard Peters,
Technical Director 8 Mining, OreWin Pty. Ltd., using the 2014 CIM Definition Standards. The
Mineral Reserve is based on the January 2016 Mineral Resource. The effec tive date of the
Mineral Reserve statement is 12 December 2017.  Table 1.12 shows the total Proved and
Probable Mineral Reserve of Kipushi.
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Table 1.12 Kipushi Proved and Probable Reserve - Tonnage and Grades

Category Tonnage (Mt) Zn (%) Contained Zn (kt)
Proved 3.10 35.41 1,098
Probable 5.48 30.29 1,660
Total 8.58 32.14 2,758

1. Effective date of the Mineral Reservesis 12  December 2017.

2. Net Smelter Return (NSR) is used to define the Mineral Reserve cut  -offs, therefore cut -off is denominated in US$/t.
By definition the cut -off is the point at which the costs are equal to the NSR. An elevated cut -off grade of
US$135/t NSR (#4.03% Zn) was used to define the mining shapes. The marginal cut -off grade has been calculated
to be US$51/t NSR (3.43% Zn).

3. Mineral Reserves are based on a zinc price of $1.01/b Zn and a treatment charge of $200/t concentrate.

4. Economic analysis to demonst rate the Kipushi 2017 PFS Mineral Reserve has used a zinc price of $1.10/lb Zn and
a treatment charge of $170/t concentrate.

5. Only Measured Mineral Resources were used to report Proven Mineral Reserves and only Indicated Mineral
Resources were used to repor t Probable Mineral Reserves.

6. Mineral Reserves reported above were not additive to the Mineral Resources and are quoted on a 100% project
basis.

7. Totals may not match due to rounding.

1.11.2 Mining

Historical mining at Kipushi was carried out from surface to approx imately 1,220 m below
surface (mMRL) and occurred in three contiguous zones: The North and South zones of the

Fault Zone, and the Série Récurrente in the footwall of the fault that is approximately east o}
west striking and steeply north dipping.

KICO has a significant amount of underground infrastructure at the Kipushi Project, including

a series of vertical mine shafts, with associated head frames, to various depths, as well as
underground mine excavations. A schematic layout of the existing development is sh own in
Figure 1.1.

The newest shaft, Shaft 5 (labelled as P5in Figure 1.1 below) is 8 m in diameter and 1,240 m
deep. It is expected to be recommissioned as the main production shaft. It has a maximum
hoisting capacity of 1.8  Mtpa and provides the primary access to the lower levels of the
mine, including the  Big Zinc, through the 1,150 mRL haulage level. Shaft 5 is approximately
1.5 km from the main mining area. A series of cross  -cuts and ventilation infrastructure are still
in working condition. The underground inf  rastructure also includes a series of pumps to
manage the influx of water into the mine.
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Figure 1.1 Schematic Section of Kipushi Mine
w Cascade Shafts E
P3P2 P1 P5
SURFAGE Historical Eh 4 P4 [
Open Pit

Legend
|| LambeausSiltstone pin

| 450m | Kakontwe Dolomite P28 ]
. Kipushi Fault Zone T

- 600m . Kipushi Fault Zone (Mined) P‘iB—I s

Big Zinc T }

g
’_/”’—P 5 850-metre

level

L ssom  Kipushi Fault

Copper-Zinc Zone
(deepest mining:1,220 level)

Decline

-1,000m

1,150-metre

5 level

Crusher 1,210-metre level
and silos

Pump Station

—————————————— Current depth of decline (1,330 m) P5 Shaft

Zine---1---148m

_Dggpgﬁod;”gdm Tertiary =~ _ _ _ _ . Generalized Schematic Section
B f hit M d . . . .
tevel (Gecamines) SN2t e e of Kipushi Copper-Zinc-Germanium-

Precious Metals Mine

Simplified from historical Gecamines plan
(2061/966403/A - 11/04/1996)
Fault Zone splay Not to Scale

Figure by Ivanhoe, 2016.

Mining zones included in the current Kipushi mi  ne plans occur at depths ranging from
approximately 1,207 mRL and 1,590 mRL with 0 mRL being the surface. Access to the mine

will be via existing multiple vertical shafts and internal decline. Mining will be performed using
highly productive mechanised met hods and Cemented Rock Fill (CRF) backfill will be utilised
to fill open stopes. Depending on required composition and available material, excess waste
rock and, DMS tailings will be used in the CRF mix as required.

Mining is planned to be a combination of longitudinal SLOS and Pillar Retreat methods. The
Big Zinc mining method is expected to be longitudinal SLOS with mined stopes backfilled

with CRF after stoping. The sill pillars are expected to be mined using the Pillar Retreat mining
method once the adj acent stopes are backfilled.
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The Big Zinc is expected to be accessed via the existing decline and without significant new
development. The decline is planned to be developed from the existing level at

approximately 1,330 mRL to the bottom stoping level at 1,590 mRL. The zinc stoping is

expected to be carried out between 1,207 mRL and 1,590 mRL, and the uppermost stoping
level on the Big Zinc is planned to be the 1,245 mRL. As the existing decline is already below
the first planned stoping level, there is potential to develop the first zinc stopes e arly in the
mining schedule which could achieve a rapid ramp up of mine production. The main access
levels are planned to be at 60 m vertical intervals with sublevels at 30 m intervals. The stope is
planned to be drilled via a single parallel drive in each stope. The sill pillar height is planned
to be 15 m. Stopes are planned to be mined 60 m along strike and then filled with CRF.

Remote capable loaders are expected to be used for loading the broken rock beyond the

stope brow. The existing and planned deve lopment and stoping is shown in  Figure 1.2.

Figure 1.2 Planned Kipushi 2017 PFS and Existing Development

- 850 mRL access

Shafts 15 and 19

Crusher Silos

—

— Cemented rockfill plant
(CRF)

Big Zinc

-~ Proposed development

Figure by O reWin, 2017.

1.11.3 Processing Plant

The process plant as currently proposed has a name plate capacity of 800 ktpa, a nominal

design Life -of -Mine (LOM) head grade of 32.14%  Zn, a production life of 11  years and an
average LOM zinc recovery of 89.6%. The installed power for the process plant is 4.6 MW. The
process plant consists of two -stage crushing and screening, dense media separation, ball

mill grinding, and differential flotation circuit, thickening and filtration, producing a saleable

zinc concentrate whichi s sold.
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Ore and waste from the  Big Zinc is crushed underground to a product size of 100% passing

200 mm and hoisted to surface using Shaft 5. Both crushed ore and development waste will

be intermittently (and separately) hoisted to surface, depositing into a single bin on surface,
within the Shaft 5 headframe. Material is reclaimed from said bin via a vibrating feeder,

which ultimately transfers to a single 900 m overland conveyor connecting Shaft 5, to the

main mine area at the Old Kipushi Concentrator (OK C). The overland conveyor discharges

the material into a crusher feed bin. Material is reclaimed through a feeder into a two -stage
surface crushing plant. This plant consisting of two crushers and a double deck screen,

ensures a -20+1 mm Dense Media Separa tion (DMS) plant feed product and minimal fines
Screen fines (-1 mm) is combined with water and pumped to the mill discharge sump.

The screened -20+1 mm material will be subjected to the Dense Media Separation (DMS) at
adensity cut pointof 3.1t/ m32usi ng atomised ferrosilicon as OoOmedi um
dense sphalerite and other minerals from the predominantly dolomitic waste. DMS

concentrate is sent to the milling section whilst floats being dolomite is sent to the waste

handling area.

The DMS con centrate and crusher fines are milled in a closed -circuit variable speed single
stage ball mill, with cyclone classification to produce material of 80% passing 106 pum. The mill

is fed at a controlled rate, with steel balls added manually onto the mill feed conveyor. The
cyclone overflow gravitates to the flotation circuit at a solids density of 30%.

The milled slurry feeds a two -stage selective floatation circuit which selectively removes
copper and lead for disposal and then floats a zinc concentrate. Mill slurry will be
conditioned with reagents for copper and lead rougher flotation and the tails will again be
conditioned with reagents suitable for zinc flotation. Zinc flotation concentrate will be
thickened, filtered and bagged for loading onto train wago ns ready for despatch to the
market. The Cu/Pb concentrate is combined with zinc float tails, thickened and pumped to

a new tailings storage facility. The DMS discard is stockpiled and used for cemented rock fill.

Life-of -mine average annual planned zinc ¢ oncentrate production is anticipated to be
381 ktpa, with a concentrate grade of 59% Zn. Total zinc production is anticipated to be
8.6 Mt ore at 32.14% Zn over a period of eleven years to produce 2,472 kt of zinc metal in
concentrate.

The proposed flowshe et is illustrated in Figure 1.3, whilst the processing route employed is
summarised below.
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Figure 1.3 Kipushi Concentrator Plant Block Flow Diagram
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Figure by MDM, 2017.

1.11.4 Water Management

Underground water is planned for use as process water in the new process plant. Flotation

tailings will be deposited in a new tailings storage facility (TSF) located south of the process

plant as shown in Figure 1.4. In the proposed scheme, the return from the TSF is first

neutrali sed and blended with the excess underground water before discharging to the

Kipushi river via the north cut -off channel. A neutralisation plant has been included in the PFS
as the geochemical analysis undertaken on the basis of available data indicated possib le
acidity of the TSF return water that, even after blending with underground water, falls outside

DRC prescribed discharge limits.

A system of clean water channels has been designed to cut -off the clean run -off upstream
of the TSF. The clean water is retu rned to the environment.
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Water Management Block Flow Diagram
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1.11.5 Tailings Management and Disposal

The tailings storage facility (TSF) will store approximately 2 Mt of waste from the flotation
plant. The tails stream comprises primarily of; chalcopyrite (Cu), galena (Pb), and pyrite (Fe),
and some residual dolomite that was not recovered in the DMS plant.

Several sites were provisionally identified as potential sites for location of the TSF as shown in
Figure 1.5. A ranking matrix identified Site 4 as the most optimal location for the TSF.
The key design features of the TSF are as follows:

1 The TSF will be constructed as a full impoundment dam with a compacted earth wall.

1 Aliner system, including a double layer of 1500 micron HDPE geomembrane with
associated leakage detection, leachate collection system and cushioning layers

1 An elevated toe fil ter drain and associated toe drain outlets and collection pipeline
1 Stormwater diversion/run -off trenches to divert rainfall run  -off away from the facility

1 Phased construction, with an initial phase of 8.4 m high compacted earth starter
impoundment yielding 2.5 years of storage capacity. Thereafter the construction of the
impoundment walls has been phased, such that the impoundment crest elevation is at
least two metres ahead of the tailings to allow for sufficient freeboard.

Figure 1.5 PFS Tailings Dam Locations - Site 4 Selected for the Study
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1.11.6 Infrastructure

The property hosts surface mining and processing infrastructure, a mineral
processing/beneficiation plant, offices, workshops, stores, and conne ction to the national
power grid. All of the surface infrastructure is owned by Gécamines, and is either ceded or
leased to KICO. The overall proposed site layout is shown in Figure 1.6.

Key aspects of the project infrastructure are:

1  Electricity is supplied by the state power company of the DRC, Société Nationale
d6El ectricit® (SNEL), wusing t aghi Ther@aepylonsisi on | i nes
place for a third line. The lines will be refurbished and re -stringed with aluminium
conductors to minimise copper theft incidents.

1 12 MW of back -up power will be provided on site (new diesel gensets).

1 The refurbishment of the die sel tank farm.

1 Communications infrastructure required to support an operating mine.

1 Leased and refurbished accommodati on in Kipushi f o
1 A new overland conveyer for transporting ore and waste from Shaft 5, to the new

plant/ore stockp ile and temporary waste storage area, respectively.
1 Arun-of-mine ore stockpile and a temporary waste stockpile area.

1 A new processing plant and supporting surface infrastructure that incorporates the
following unit operations:

- Crushing and screening.
- Dense media separation (DMS) to remove dolomitic wastes for backfill.
- Milling.
- Two stage differential flotation.
- Concentrate bagging facility.
1 Anew tailings dam with an overhead line supplying power to the facility.
1 Anew on -mine rail loading platform and the refurbished Kipushi Station and Kipushi to
Munama rail spur (owned by SNCC).
A combination of:
1 Old (refurbished) and new facilities including:
- General office, technical buildings and structures.
- Mine services buildings (change rooms, mess, kitchen, laundr y).
- Workshops, stores and construction laydown areas.
- General electrical buildings.

- Security and emergency services buildings.
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Figure 1.6 Overall Proposed Site Layout
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1.11.7 Concentrate Transport and Logistics

Given the already saturated roads and border crossings, a sustainable logistics solution for
Kipushi is critical for the viability of the mine project and continued stability of existing freight
flows in and out of the Copperbelt.

From Kipushi to an ocean sea port there are various established road corridors within the
Southern Africa Development Community (SADC) region. All of these routes are supported

and promoted by the SADC Secretariat as part of their regional trade development
commitment, and harmoni  sation of Customs border procedures is an ongoing process within
the region.

Rail systems in the DRC are owned and operated by La Société Nationale des Chemins de
Fer du Congo (SNCC). This includes the Kipushi Station and connecting r ail line from
Kipushi to Munama and through to the Zambian boarder at Ndola.

On October 30, 2017, I vanh o e-oméedradveay coampdnyt he DRCOs st at
Société Nationale des Chemins de Fer du Congo (SNCC), signed a MOU to rebuild

34 kilometres of track to connect the Kipushi Mine with the DRC national railway at Munama,

south of the mining capital of Lubumbashi.

Under the terms of the MOU, Ivanhoe has appointed R&H Rail (Pty) Ltd. to conduct a

front -end engineering design study to assess the scope and ¢ ost of rebuilding the spur line
from the Kipushi Mine to the main Lubumbashi  -Sakania railway at Munama. The study also

covers development of a preliminary operational plan. The study has begun and

construction on the Kipushi -Munama spur line could startin  late 2018. lvanhoe will finance

the estimated US$32 million (plus contingency) capital cost for the rebuilding, which is

included within the overall Kipushi 2017 PFS capital cost.

The proposed export route is to util  ise the SNCC network from Kipushi to Ndola, connecting
to the North &South Rail Corridor from Ndola to Durban. The North ~ 8South Rail Corridor to
Durban via Zimbabwe is fully operational and has significant excess capacity.

For the direct rail option , the develo pment of a rail loading facility at the mine and the
rebuilding of the 34  km rail track between Kipushi and Munama, where it links up with the
existing North dSouth Corridor, will be required. It is estimated that the rebuilding of the Kipushi
to Munama rai Iway line will take 23 months. Trains operated by SNCC can then be brought
to the mine for loading and customs clearing can be done at the mine, before railing to the
export ocean port, shown in  Figure 1.7.

The existing Kipushi Station will require significant refurbishment, with the addition of sufficient
rail capacity to allow two full trains and the ability for locomotives to transfer from the
incoming train to the outgoing train.

The rail operator would need to source the fleet of rolling stock and establish a dedicated

pool of wagons to service Kipushi. This equipment could either be sourced new from an

overseas manufacturer (India or China ) or be provided by establishing a PSP with Transnet to

purchase and rehabilitate a portion of their existing
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The study has assumed a combination of containerised and break bulk concentrate out of

either Durban or Richards Bay to China (Shan

ghai).

Figure 1.7 DRC to South Africa North-South Rail Corridor
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Figure by Grindrod, 2016.
1.11.8 Production

Future proposed mine production has been scheduled to optimise the mine output and

meet the plant capacit
process and concentrate production are shown in

18005Kip19ResUpd190329revl.docx

y. The mining production forecasts are shown in

Table 1.13. Mine,
Figure 1.8 to Figure 1.10.
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Iltem Unit Total LOM 5Year AVG | LOM Annual Average
Zinc Ore Processed
Quantity Zinc Ore Treated kt 8,581 777 780
Zinc Feed grade % 32.14 30.20 32.14
Zinc Concentrate Recovery % 89.61 88.76 89.61
Zinc Concentrate Produced kt (dry) 4,196 354 381
Zinc Concentrate Grade % 58.91 58.51 58.91
Metal Produced
Zinc kt 2,472 207 225
Figure 1.8 Mined Production
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Figure by OreWin, 2017.
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Figure 1.9 Process Production
900 [ | | | | | | | | i 40
r | | | | | | | | ]
800 -:’***Ir* | | | | | | 1 35
C | ]
700 —E»W )+ 30
600 + 3
g g 25
- 500 + - N
b F - 20 o
é’ 400 + —1 B
o . - 15 O
o 300 —
200 -;* 1 10
100 - 15
6 I - 0
1 2 3 4 5 6 8 9 10 11
Year
I Plant Feed =0-7n Grade
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1.11.9 Economic Analysis

The estimates of cash flows have been prepared on a real basis as at 1 January 2018 and a
mid -year discounting is used to calculate Net Present Value (NPV).

The projected financial results for undiscounted and discounted cash flows, at a range of

discount rates, IRR and payback are shown in Table 1.14. The key economic ass umptions for
the discounted cash flow analyses are shown in Table 1.15. The results of NPVsy sensitivity
analysis to a range of zinc prices and discount rates is shown in Table 1.16. The results of
NPVs% and IRR sensitivity analysis to a range of zinc prices  and zinc concentrate treatment
charge is shown in Table 1.17.

A chart of the cumulative cash flow is shown in Figure 1.11.

Table 1.14 Financial Results

Discount Rate Before Taxation After Taxation
Undiscounted 1,944 1,435
5.0% 1,239 900
8.0% 953 683
Net Present Value (US$M) 10.0% 743 517
12.0% 628 431
15.0% 487 325
18.0% 401 262
20.0% 335 213
Internal Rate of Return o} 41.7% 35.3%
Project Payback Period (Years) o] 1.9 2.2

Table 1.15 Metal Prices and Terms

Parameter Unit Financial Analysis Assumption
Zinc Price US$/Ib 1.10
Zinc Treatment Charge US$/t concentrate 170.00
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Table 1.16 After Tax NPV; Sensitivity to Zinc Price and Discount Rates

Zinc (US%/Ib)
Discount Rate (%)
0.80 0.90 1.00 1.10 1.20 1.40 1.50 1.70 2.00

Undiscounted 516 823 1,129 1,435 1,742 2,355 2,661 3,274 4,193
5% 254 472 687 900 1,111 1,533 1,744 2,165 2,796
8% 150 331 508 683 855 1,199 1,370 1,713 2,226
10% 96 257 414 568 719 1,021 1,172 1,473 1,923
12% 51 195 335 471 605 872 1,005 1,271 1,668
15% -2 121 239 354 467 691 802 1,025 1,357
18% -42 63 164 262 358 548 642 831 1,112
20% -64 32 124 213 299 470 555 724 977

Note: Table shows NPV s $M.

Table 1.17 After Tax NPV and IRR Sensitivity to Zinc Price and Zinc Treatment Charge

Zinc Treatment Zinc Price (US$/Ib)
Charge (US$/t) 0.80 090 | 1.00 | 110 | 120 | 140 | 150 | 1.70 2.00
347 524 698 870 | 1,043 | 1,385 | 1557 | 1,899 | 2,412
5000 23.1% | 29.8% | 35.8% | 41.3% | 46.5% | 56.0% | 60.5% | 69.0% | 80.5%
266 444 619 792 965 | 1,308 | 1,479 | 1,822 | 2,334
10000 19.8% | 26.9% | 33.2% | 38.8% | 44.2% | 53.9% | 58.4% | 67.2% | 78.8%
183 364 540 714 886 | 1,230 | 1,401 | 1,744 | 2,257
15000 16.3% | 23.8% | 30.4% | 36.3% | 41.8% | 51.7% | 56.4% | 65.2% | 77.1%
150 331 508 683 855 | 1,099 | 1,370 | 1,713 | 2,226
17000 14.9% | 22.5% | 29.2% | 35.3% | 40.8% | 50.9% | 55.5% | 64.4% | 76.4%
99 282 461 635 808 | 1,052 | 1,324 | 1,666 | 2,179
20000 12.6% | 20.5% | 27.4% | 33.7% | 39.3% | 49.6% | 54.3% | 63.2% | 75.4%
0 200 380 556 730 | 1,074 | 1,246 | 1,589 | 2,102
250.00

8.0% 17.0% | 24.4% | 30.9% | 36.8% | 47.3% | 52.1% | 61.2% 73.6%

Note: Table shows NPV g $M and IRR.
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Figure 1.11  Cumulative Cash Flow
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Figure by OreWin, 2017.
The total capital cost estimates for the Kipushi Project are shown in Table 1.18.
The estimated revenues and operating costs are presented in Table 1.19 along with the

estimated net sales revenue value attributable to each key period of operation. The
estimated cash costs are presented in Table 1.20.
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Table 1.18 Total Project Capital Costs
ltem Pre-Production Production Total
($M) ($M) ($M)
Mining
Underground Mine Refurbishment 17 o] 17
Underground Mining 57 128 185
Capitalised Mining Operating Costs 37 o] 37
Subtotal 112 128 239
Process and Infrastructure
Process and Infrastructure 78 7 84
Rail 32 0 32
Capitalised Processing 7 o} 7
Subtotal 116 7 123
Closure
Closure o} 20 20
Subtotal o} 20 20
Indirects
EPCM 12 o} 12
Capitalised G&A 11 o] 11
Subtotal 23 o} 23
Others
Owners Cost 11 o} 11
Studies 5 o} 5
Kico 2018 Site 33 0 33
Sustaining o] 24 24
Capital Cost Before Contingency 300 178 478
Contingency 37 o] 37
Capital Cost After Contingency 337 178 515
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Table 1.19 Operating Costs and Revenues

o Total 5-Year Average LOM Average
Description
(SM) ($/t Milled)
Revenue
Gross Sales Revenue 5,095 550 594
Less Realisation Costs
Transport Costs 972 103 113
Treatment and Refining Charges 713 77 83
Royalties 197 21 23
Total Realisation Costs 1,883 202 219
Net Sales Revenue 3,212 348 374
Less Site Operating Costs
Total Mining 415 52 48
Processing Zn 194 23 23
General and Administration 144 17 17
Total 753 93 88
Operating Margin ($M) 2,459 255 287
Operating Margin (%) 48.2 46.4 48.2

Table 1.20 Cash Costs
5-Year Average LOM Average
Description
US$/Ib Payable Zn
Mine Site Cash Cost 0.16 0.14
Realisation 0.34 0.35
Total Cash Costs Before Credits 0.50 0.48
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1.12 Comparison to Other Projects

Using data for other zinc projects  provided by Wood Mackenzie comparisons with the
Kipushi 2017 PFS were made for the following results:  contained zinc in Measured and
Indicated Resource, production, capital intensity and C1 Cash Costs.

The Kipushi Project Mineral Resource Estimate, January 2016 includes Measured and

Indicated Resources of 10.2 Mt at 34.89% Zn. This grade is more than twice as high as the

Measured and I ndicated Miner al -Hybestoguadecziacsprojedt, t he wor | d
according to Wood Mackenzie, a leading, international industry research and consulting

group ( Figure 1.12).

Figure 1.12 Top 20 Zinc Projects by Contained Zinc
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Figure by Wood Mackenzie, 2017.
Life-of-mine average planned zinc concentrate production of 381 ktpa, with a concentrate

grade of 59% Zn, is expected to rank the Kipushi Project, once in production, among the

worl dds maj orFigwe 1nl8). Basechoe s e(search by Wood Mackenzie t he
maj or zinc mines defined as the worldbés 10 | argest zi
production by 2018.
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Figure 1.13 Major Zinc Mines Estimated 2018 Annual Zinc Production and Grade
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Figure by Wood Mackenzie, 2017.
Ki pushi ds estimated | ow capital intensity relative to
zinc projects identified by Wood Mackenzie is highlighted in Figure 1.14. The figure uses
comparable projects as identified by Wood Mackenzie, based on public disclosure and
information gathered in the process of Wood Mackenzi e
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Figure 1.14  Capital Intensity for Zinc Projects
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Figure by Wood Mackenzie, 2017.
Based on comparative data from Wood Mac kenzie, C1 cash cost of US$0.54/Ib of zinc is
expected to rank the Kipushi Project, once in production, in the bottom quarter of the 2018
cash cost curve for zinc producers globally ( Figure 1.15). Represents C1 cash costs which
reflect the direct cash costs of producing paid metal in corporating mining, processing and
offsite reali sation costs having made appropriate allowance for the co -product revenue

streams. Based on public disclosure and information gathered in the process of
Wood Mackenzieds research.
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Figure 1.15 2018 Expected C1 Cash Costs
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Figure by Wood Mackenzie, 2017.

1.13 Interpretation and Conclusions

The Kipushi 2017 PFS for the redevelopment of the Kipushi Mine is at a prefeasibility level of
accuracy. It has identified a positi  ve business case and it is recommended that the
Kipushi Project is advanced to a feasibility study level in order to increase the confidence of
the estimates. There are a number of areas that need to be further examined and studied
and arrangements that ne  ed to be put in place to advance the development of the

Kipushi Project. The key areas for further work are:

1.13.1 Mineral Resources

1 Further exploration work is not required in order to progress the project to a Feasibility
Study. As part of the Feasibility Stud vy, planning and costing of a grade control drilling
programme, and other geological activities that will be required to support the mining
operation, should be carried out.
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1.13.2 Geotechnical
1 Further geotechnical drilling and logging will be required in the nex t stage of the project
to increase the confidence in geotechnical data.

1 The direction of drilling in the next stage should be along strike to avoid an orientation
bias, as the majority of drilling at this stage is in the dip direction of the various
minera lised zones.

1 Laboratory testing of the rock units to investigate the rock properties of all rock units.

1 Underground mapping should be carried out to improve confidence in the joint
orientations and rock mass classification.

1.13.3 Mining

1 Complete shaft and underground rehabilitation work.

1 Additional study work to define the declines, ventilation, and material handling pass
systems for FS.

Detailed design and optimisation including geotechnical recommendations.
Prepare detail material flow designs.

Mine stope and sequencing optimisation, and geotechnical review.

= == =4 =

Material handling / ventilation review and refinement of refurbishment requirements.

1.13.4 Process
1 LOM grade and mineral variability needs to be defined at a more granular level to
determine plant design/ope  rating envelopes.
1 Further metallurgical testwork including flowsheet optimi sation.

1 Variability testwork to review circuit performance for expected variations in feed
concentrations

1.13.5 Infrastructure

Define the rail option development.
Define what infrastructure should be demolished to make the mine safe and operable.

Optimise surface infrastructure layout.

== == == =9

Finalise location of the new tailings dam.

1.13.6 Marketing

1 Investigate customer uptake for container transport.

1 Investigate the optimal concentrate tr ansport solution for bagging and bulk.
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1.13.7 Environmental and Social

1 Complete the regulatory Environmental Impact Statement (EIS) and the Environmental
Management Plan (EMPP).

1 ldentify other permitting requirements.

1 Prepare detailed closure plan.

1.13.8 Project Financing
1 Investigate financing options and sources.

Review of capital and operating cost estimates as part of the feasibility study.
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2 INTRODUCTION
2.1 Ivanhoe Mines Ltd.

Ivanhoe is a mineral exploration and development company, whose principal properties are
located in Africa. The lvanhoe strategy is to build a global, commodity -diversified mining
and exploration company. lvanhoe has focused on exploration within the Central African
Copperbelt and the Bushveld Complex.

Ivanhoe currently has three key assets: (i) the Kamoa -Kakula Project; (ii) the Platreef Project,
and (i) the Kipushi Project. In addition, lvanhoe holds interests in prospective mineral
properties in the DRC and South Africa.

Kipushi Holding Limited (a subsidiary of lvanhoe Mines Ltd. (Ivanhoe) ) and La Générale des
Carriéres et Des Mines (Gécamines) have a joint venture agreement (JV Agreement) over

the Kipushi Project. lvanhoe and Gécamines respectively own 68% and 32% of the

Kipushi Project through Kipushi Corporation SA (KICO), the mining rig hts holder of the
Kipushi Project.

I vanhoef6s interest in KICO was acquired in November 2
copper, cobalt, zinc, silver, lead, and germanium as well as the underground workings and
related infrastructure, inclusive of a seri  es of vertical mine shafts.

2.2 Terms of Reference and Purpose of the Report

The Kipushi 2019 Resource Update includes restatement of the Kipushi 2017 Prefeasibility
Study which includes the Kipushi Mineral Reserve from the Kipushi 2017 PFS. The Mineral
Reserve in the Kipushi 2017 PFS remains valid. Further study work is currently incomplete and
has not determined any results that require material changes to the Kipushi 2017 PFS.

The Kipushi 2019 Resource Update is an Independent Technical Report on the Kipushi Project
prepared for lvanhoe Mines Ltd. (lIvanhoe) as part of the strategy for redevelopment of the
Kipushi Project.

The following companies have undertaken work in preparation of the Kipushi 2019 Resource
Update and Kipushi 2017 PFS:

1 OreWin: Overall repor t preparation, underground mining, mineral processing, Mineral
Reserve estimation, infrastructure, and financial model.

1 MSA: Geology, Drillhole data validation, Sample preparation, Analysis and Security, and
Mineral Resource estimation.

1 SRK: Mine geotechni cal.

1 MDM: Mineral processing and infrastructure.

This Report uses metric measurements except where otherwise noted . The currency used is
US dollars (USS$).
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23 Quualified Persons
The following people served as the Qualified Persons (QPs) as defined in National | nstrument
43-101, Standards of Disclosure for Mineral Projects, and in compliance with Form 43 -101F1:

1 Bernard Peters, B. Eng. (Mining), FAusIMM (201743), employed by OreWin as Technical
Director - Mining was responsible for: Sections 1.1, 1.3,1.4,1.10,1.11,1.11.1, 1.11.2,1.11.7,
1.11.8,1.11.9,1.12,1.13.3. 1.13.6 to 1.13.8; Sections 2 to 5; Section 15; Sections 16, 16.2 to
16.16; Section 19; Section 20; Sections 21, 21.1 to 21.3, 21.5 to 21.6; Sections 22 to 24;
Sections 25.3, 25.6 to 25.8; Section 26.3; Section 27 .

1 Michael Robertson, BSc Eng (Mining Geology), MSc (Structural Geology), Pr.Sci.Nat
SACNASP, FGSSA, MSEG, MSAIMM, employed by The MSA Group (Pty) Ltd as a Principal
Consulting Geologist was responsible for: Sections 1.5t0 1.8.2, 1.13, 1.13.  1; Sections 2 to
3; Sections 6 to 12; Sections 25, 25.1; Section 26.2; Section  27.

1 Jeremy Witley, BSc Hons (Mining Geology), MSc (Eng), Pr.Sci.Nat SACNASP, FGSSA,
employed by The MSA Group (Pty) Ltd as a Principal Resource Consultant was
responsible for: S ections 1.2, 1.13.1; Sections 2 to 3; Section 14; Section 25.1;  Section 2 6.1;
Section 27 .

1 William Joughin, FSAIMM (55634), employed by SRK Consulting (South Africa) (Pty) Ltd as
Principal Consultant, was responsible for : Section 1.13.2; Sections 2; Section s16.1;
Section 25.2.

1 Dean David, FAusIMM (CP) (102351), B App Sc (Metallurgy), employed by Wood (mining
and Metals Australia West) as Technical Director 0 Process, was responsible for: Sections
1.9,1.11.3t01.11.6, 1.13.4, 1.13.5; Section 13; Section 17; Section 18; Section 21.4;
Sections 25.4, 25.5; Section 26.4; Section 27 .

24 Site Visits and Scope of Personal Inspection

Site visits were performed as follows:

Mr Bernard Peters visited the Project from 1 June 2015 to 3 June 2015, 11 September 2015, on

24 October 2016 and from 26 to 28 June 2017. The site visits included briefings from geology

and exploration personnel, site inspections of potential areas for mining, plant and

infrastructure, discussions with other QPs and review of the existing infrastruc ture and facilities
in the local area around the Project site.

Michael Robertson visited the Project from 20 February 2013 to 23 February 2013 and again

from 22 April 2013 to 24 April 2013. The initial visit included a personal inspection of historical

exp loration records and drill core from the Project. During the subsequent visit, re -sampling of
selected historical cores was undertaken as part of a data verification exercise.

Jeremy Witley visited the Project from 8 September 2014 to 11 September 2014, fr om 11 May
2015 to 13 May 2015 and again from 13  November 2017 to 15 November 2017.

Mr William Joughin visited the project site from 19 May to 22 May 2014 , from 27 November to
29 November 2017 and on 17 August 2018 . The site visits included inspections of t he drill core,
underground visits to gain an impression of the ground conditions and discussions with the

mine personnel on the local geology and previous mining activities conducted.
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Dean David visited the Project from 5 October to 8 October 2018 and revi ewed the site
relative to current process and infrastructure concepts with special reference to

impediments, limitations and opportunities. A basic level of familiarisation was gained of the
geology of the deposit, especially the Big Zinc, and the processi ng characteristics of the ore
as understood from testwork was confirmed through an underground visit and viewing

significant drill core trays.

2.5 Effective Dates

The report has a number of effective dates, as follows:
1  Effective date of the Report: 28 March 20 19.

1 Date of drillhole database close  -out date for updated Mineral Resource estimate:
24 April 2018.

1  Effective date of Mineral Resource update for mineralisation amenable to underground
mining methods: 14 June 2018.

1  Effective date of Mineral Reserves: 12 De cember 2017.
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3 RELIANCE ON OTHER EXPERTS

The QPs, as authors of Kipushi 2019 Resource Update , have relied on, and believe there is a
reasonable basis for this reliance, upon the following Other Expert reports as noted below.
Individual QP responsibilities fo r the sections are listed on the Title Page.

The QPs, as authors of this report, have relied on the following sources of information in
respect of mineral tenure and environmental matters pertaining to the Kipushi Project area.

3.1 Mineral Tenure

The QPs have not reviewed the mineral tenure, nor independently verified the legal status,
ownership of the Kipushi Project area, underlying property agreements or permits. The QPs

have fully relied upon and disclaim responsibility for, information derived from KICO fo r this
information through the following documents:

1 KICO: report on the Kipushi Project Property Description and Location, March 2019.
1 KICO: report on the Kipushi Project Property Description and Location, January 2018.

1 A copy of the exploitation permit (0Certificat doExploitationé) PE12
2011, issued by Cadastre Miniere (CAMI).

1 Atranslation, from the original French into English, of the Kipushi Joint Venture
Agreement No. 770/11068/SG/GC/2007 dated 14 February 2007 between Gécamines
and Kipushi Resources International Limited (KRIL). Ivanhoe purchased the original KRIL
68% interest in the project.

This Technical Report has been prepared on the assumption that the Kipushi Project will
prove lawfully accessible for exploration and mining ac tivities.

3.2 Environmental and Permitting

1 The QPs have obtained information regarding the environmental and work program
permitting status of the Kipushi Project through opinions and data supplied by KICO, and
from information supplied by KICO staff. The QPs  have fully relied on the following
information provided by KICO in  Section 4 and Section 20 Kipushi Environmental and
Social Report, January 2018.

1 Environmental Report on the Kipushi Zinc  dCopper mine , Democratic Republic of Congo,
by The Mineral Corporation, for Kipushi Resources International Limited (KRIL), 2007.

1 Ivanhoe Mines Ltd., 2016: Kipushi Zinc Project & Preliminary Economic Assessment:
unpublished letter prepared by representatives of lvanho e for OreWin, dated
12 May 2016.

1 KICO: report on the Kipushi Project Property Description and Location, March 2019.
1 KICO: report on the Kipushi Project Property Description and Location, January 2018.
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3.3 Taxation and Royalties

The QPs have fully relied upon, and disclaim responsibility for, information supplied by
Ivanhoe staff and experts retained by Ivanhoe for information relating to the status of the
current royalties and taxation regime for the Project as follows:

1 KICO: Email from KICO to OreWin on DRC Ta xation for the Kipushi Project,
November 2017.

1 KPMG Services (Pty) Limited, 2016: Letter from M Saloojee, Z Ravat, and L Kiyombo to
M Cloete, and M Bos regarding Updated commentary on specific tax consequences
applicable to an operating mine in the Demaocratic Republic of Congo, dated
01 March 2016.

1 Ivanhoe Mines Ltd., 2016: Kipushi Zinc Project & Preliminary Economic Assessment;
unpublished letter prepared by representatives of lvanhoe for OreWin, dated
12 May 2016.

1 KICO: report on the Kipushi Projec t Property Description and Location, March 2019.

This information was used in Sections 4 and 20 of the Report.
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4 PROPERTY DESCRIPTION AND LOCATION
4.1 Location

Kipushi town is situated approximately 30 km  south -west of Lubumbashi, the capital of

Haut-Kat anga Province. The geographical |l ocation of
2 7 A1 4 8 1 3Tée Képashi Project is located in the DRC adjacent to the town of Kipushi, in

the south -eastern part of the Haut -Katanga Province, adjacent to the border with Zambia

(Figure 4.1).

The Kipushi mine is a past -producing, high -grade underground zinc  dcopper mine in the
Central African Copperbelt, which operated from 1924 to 1993 , producing approximately

60 Mt at 11.03% Zn and 6.78% Cu . Additionally, over the period , from 1956 through to 1978,
approximately 12,673 tonnes of lead and 278 tonnes of germanium was also produced
(lvanhoe, 2014). Mining at Kipushi began as an open pit operation , but by 1926 had

become an underground mine, with workings stretching downto the 1,150 mRL. In 1993, the
mine was put on care and maintenance due to a combination of economic and political

factors.

Figure 4.1 Location of Kipushi near Lubumbashi in the DRC
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4.2 Project Ownership

Kipushi Holding Ltd, a company registered under the laws of Barbados which is owned by
Ivanhoe Mines Ltd. (lvanhoe) (Kipushi Holding), and La Générale des Carrieres et des Mines
(Gécamines) have a joint -venture agreement (JV Agreement) over the Kipushi Project.
Kipushi Holding and Gécamines respectively own 68% and 32% of the Kipushi Project through
Kipushi Corporation (KICO) which holds the mining right required for the implementation of
this project.

Ki pushi Holdingbds interest in KICO was acquired in No
for copper, cobalt, zinc, silver, lead, and germanium, as well as th e underground workings

and related infrastructure, inclusive of a series of vertical mine shafts. The JV Agreement was

signed on 14 February 2007 and established KICO for the exploration, development,

production and product marketing of the Kipushi Project . The JV Agreement document is

Convention d&Association No. 770/ 11068/t85AGE/ 2007 (i n
and later amendments 1 to 6 to the JV Agreement) of 14 February 2007 between

Gécamines and United Resources AG. United Resources AG was r eplaced by Kipushi

Resources International Limited (KRIL) by amendment No. 2 to the JV Agreement dated

January 2009 and then lvanhoe purchased the KRIL 68% interest in the project.

4.3 Mineral Tenure

KICO holds the exclusive right to engage in mining activitie s within the Kipushi Project area
through a mining right, Exploitation Permit No. 12434 (PE12434), valid until 3 April 2024 and
covering 505 ha. This permit is renewable under the terms of the DRC Mining Code. The
boundary coordinates of the permit area ar e shown in Table 4.1.

The Exploitation Permit No. 12434 resulted from the partial transfer of Exploitation Permit
No. 481 previously held by Gécamines, was granted by Ministerial Order No.
0290/CAB.MIN/MINES/01/2011 dated 02 July 2011 and is evidenced by Exploitation
Certificate No. CAMI/CE/6368/11 dated 22 July 2011, and granted KICO the exclusive right
to perform exploration, development and exploitation works concer ning silver, cobalt,
cooper, germanium, and zinc.

Exploitation Permit No. 12434 is still under a situation of Force Majeure duly approved by
Decision No. CAMI/DG/FM/19/2012 dated 2 April 2012 until the Kipushi mine and its facilities
have been refurbished.

The Zambian and DRC governments have both contracted FlexiCadastre (Spatial
Dimension) to assist with the management of the mining rights of both states. This enables
alignment regarding the management of mining rights on both sides of the border.

The bou ndaries of Exploitation Permit No. 12434, indicated in the Exploitation Certificate,

cross the international border, as do some of the co -ordinates on the permits held as defined
by CAMI. DRC permits are made up of cadastral squares (carrés) meaning the co ordinates
of the permit boundary (defined to the international border) and the permit blocks (defined

by the cadastral squares) may not be coincidental.
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Table 4.1 Boundary Coordinates for Permit Comprising the Kipushi Project

(Coordinate system: Geographic WGS84)

Niirzrtr)](iatr Type ?IEIZ? Grant Date Expiry Date Point 5 Longltude Lafltude
egree Minute Second Degree Minute Second
1 27 14 0.00 011 47 0.00
2 27 13 49.86 011 47 0.00
3* 27 13 40.75 011 46 39.96
PE12434 | SRANON 5050 | 2/7/2011 3/4/2024 4 27 13 39.32 611 45 0.00
5 27 14 30.00 011 45 0.00
6 27 14 30.00 011 46 30.00
7 27 14 0.00 011 46 30.00
* Exploitation Permit PE12434 is made up of cadastral squares (carrés), and any parts of these areas extending beyond the DRC borders are excluded from the licence.
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As the DRC Mining Code does not apply in Zambia and therefore has no jurisdiction in
Zambia, the right for KICO to mine stops at the international border, and any part of the
exploitation permit area extending beyond the DRC borders are excluded from the
exploitation permit.

The mineralisation at the Kipush i Project may extend, at depth, beyond the DRC border into
Zambia. KICO does not have an agreement with the Zambian government which would
permit it to explore for or exploit any Mineral Resources that may be in Zambia. The current
Mineral Resource estimat es presented for the Kipushi Project only make reference to those
Mineral Resources which lie within the DRC.

4.4 Surface Rights

Exploitation Permit No. 12434 grants to KICO, without limitation, the exclusive right to perform
within its perimeter the explorati  on, development and exploitation works concerning the
mineral substances identified in the relevant Exploitation Certificate.

In addition, pursuant to article 64 of the DRC Mining Code, Exploitation Permit No. 12434
enables KICO, without limitation, to:

1 Enter into the exploitation perimeter to proceed to mining operations
1 Build the facilities and infrastructure necessary  for mining exploitation

1 Use water and wood resources located within the mining perimeter , for the needs of the
mining exploitation , subject to compliance with the norms defined in the relevant
Environmental Impact Study (EIS) and Project Environmental Management Plan (PEMP).

1 Proceed to the works of extension of the mine.

Pursuant to the legal principle , whereby the accessories follow the m  ain asset, the ownership
of the assets and infrastructure in relation to exploitation of Exploitation Permit No. 12434 , was
transferred to KICO for the duration of Exploitation Permit No. 12434.

However, there are a number of exceptions, agreed between KIC O and Gécamines and to
be interpreted restrictively . Gécamines remain the owner, on the basis of specific land rights
to be established in favour of Gécamines, of:

1 The OIld Concentrator of Kipushi (described in Appendix A of Amendment No. 3 to the
JV Agreem ent) .

1 The New Concentrator of Kipushi (described in Appendix E of Amendment No. 3 to the
JV Agreement) .

1 The Site of the Kipushi Tailings (Site des Rejets de Kipushi) corresponding to the site of
storage of tailings, named basin No. 3 (Gécamines artificial deposits) described in
Appendix F of Amendment No. 3 to the JV Agreement

1 The Real Estate and Other Infrastructure of Kipushi (Immeubles et Autres Infrastructures
de Kipushi) whose description is set out in Appendix D of Amendment No. 3 to the JV
Agreement .
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In addition, a number of assets defined as being the Rented Facilities and Equipment
(Installations et Equipements Loués), described in Appendix C of Amendment No. 3 to the JV
Agreement, are rented by Gécamines to KICO under a lease agreement that was th e
subject of a settlement agreement dated 14 June 2013.

Pursuant to the above -mentioned Appendix C, those Rented Facilities and Equipment
include notably:

1 Industrial facilities: High voltage station (Poste Haute Tension), pumping station of
potable water, the Old Concentrator of Kipushi, the Cascade Mill, the Basin of tailings
Katapula, two deposits of explosive products (dynamitiéres), building and facilities of
KICO and SAT phone network

1 A number of listed workshops required for the running of the mine
warehouses.

, dewatering and

Discussions with Gecamines concerning the surface facilities required for the development
of the Kipushi Project are planned in 2018.

The current Kipushi Mine layout is shown in  Figure 4.2.

Figure 4.2 Kipushi Existing Mine Layout
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Figure by Ivanhoe, 2015.
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4.5 Property Obligations and Agreements

A number of payments are required to keep the exploitation permit in good standing. Two
fees levied annually are based on the number of cadastral squares held by permit type

(surface rights fee) and on the surface area held under permits (land tax), as set out in the
DRC Mining Code. As Exploitation Permit No. 12434 is under Force Majeure, KICO will pay
these fees only when the Force Majeure will be lifted .

In addition, pursuant to the JV Agreement, KICO is required to pay to Gécamines a net
turnover royalt y of 2.5%, which, until the loan agreement relating to the financing of
Gécamines Social Programme has been repaid in full by Gécamines (including accrued
interest), is payable by way of offset against amounts owed by Gécamines under this loan
agreement.

All payments relating to Exploitation Permit No. 12434 and agreements associated with the
Kipushi Project have been made and Exploitation Permit No. 12434 is held in good standing.

4.6 Environmental Liabilities

The property covered notably by Exploitation Permi t No. 12434 was the subject of an
environmental audit by the Department in Charge of the Protection of the Mining

Environment (DPEM) within the Ministry of Mines in August 2011. DPEM subsequently granted
Gécamines a release of its environmental obligations over the perimeter covered notably by
Exploitation Permit No. 12434. KICO commissioned a summary environmental liabilities
assessment study which was completed in August 2012 by Golder Associates. It serves as an
environmental snapshot as to the state of the property when Kipushi Holding acquired the
Kipushi Project in November 2011.

KICO is currently in the process of revising the Project EIS and PEMP.
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4.7 Mining Legislation in the DRC
4.7.1 Mineral Property and Title

The following summary on mineral title is adap  ted from André -Dumont (2013 ) and from the
Mining Code.

All deposits of mineral substances within the territory of the DRC are state -owned. However,
the holders of exploitation mining rights acquire the ownership of the products for sale
(produits marchands ) by virtue of their rights.

The main legislation governing mining activities is the Mining Code, which is clarified by the
Mining Regulations enacted by Decree No. 038/2003 of 26 March 2003 , as amended and
completed by Decree No. 18/024 dated 8 June 2018 (Mining Regulations ). These law and
regulations incorporate  environmental requirements.

The Minister of Mines supervises , without limitation, the Cadastre Minier (DRC mining registry),
the Departments of Mines and Geology and the Department in charge of th e protection of
the mining environment.

The main administrative entities in charge of regulating mining activities in the DRC as
provided by the Mining Code and Mining Regulations are, without limitation, the following

1 The Prime Minister, who is notably responsible for enacting the Mining Regulations for the
implementation of the Mining Code and declaring mineral substances as being a
strategic mineral substance

1 The Prime Minister exercises his rights by decrees adopted in Council of Ministers, upon
pro posal of the Minister of Mines and, where appropriate, the relevant Ministers

1 The Minister of Mines, w ho has notabl vy jurisdiction over the granting, refusal and
withdrawal of mining rights.

1 The Cadastre Minier , is a public entity supervised by the Minist  er of Mines t hat is notably

responsible for the management of the mining domain and mining rights. It conducts,
without limitation, administrative proceedings concerning the application for, and
registration of, mining rights, as well as the withdrawal and expiry of those rights.

1 The Department of Mines is notably responsible for controlling and monitoring the
performance of activities regarding relation to mines in accordance with  legal and
regulatory provisions in force.

1 The Department in charge of the protection of the mining environment is notably
responsible, in collaboration with the Congolese Agency for Environment, the regulation
national fund of promotion and social service and, where appropriate, any other
relevant body of the S tate, for implementing the mining regulations concerning
environment protection and performing the environmental examination of
environmental and social impact studies, and environmental and social management
plans. These administrations are also notably r esponsible for controlling and monitoring,
without limitation, the obligations of the holder s of mining rights concerning health and
safety and the protection of environment in the sector of mines; and
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1 The Chief of the Provincial Department of Mines also h as, without limitation, authority to
control and monitor mining activities in Province.

Under the Mining Code, the mining rights are exploration permits, exploitation permits, small
scale exploitation permits and tailings exploitation permits

Foreign lega | entities whose corporate purposes concern exclusively mining activities and

that comply with DRC laws  must elect domicile with an authorised DRC domestic mining

and quarry agent  (mandataire en mines et carrieres)  and act through this intermediary. The
mining or quarry agent acts on behalf of, and in the name of, the foreign legal entity with

the mining authorities, mostly for the purposes of communication.

Foreign legal entities are eligible to hold only exploration mining rights . Foreign companies
need n ot have a domestic partner, but a company that wishes to obtain an exploitation

permit must transfer 10% (non -dilutable and free of any charge) of the shares in the share
capital of the applicant company to the DRC State.

The Mining Code provides for a spe  cific recourse system for mining right holders through
three separate avenues that may be used to resolve mining disputes or threats over mining
rights: administrative recourse, judicial recourse, or national or international arbitral recourse,
depending o n the nature of the dispute or threat.

The DRC is divided into mining cadastral grids using a WGS84 Geographic coordinate system

outlined in the Mining Regulations. This grid defines uniform quadrangles, or cadastral

squares, typically 84.95 hainarea,wh i ch can be selected as a O0OPeri met er
A perimeter under the Mining Code is in the form of a polygon  composed of entire

contiguous quadrangles subject to the limits relating to the borders of the National Territory

and those relating to pr  ohibited and protected reserves areas as set forth in the Mining

Regulations.

Perimeters are exclusive and may not overlap subject to specific exceptions listed in the
Mining Code and Mining Regulations . Perimeters are indicated on 1:200,000 scale maps tha t
are maintained by the  Cadastre Minier .

Within two months of issuance of an exploitation permit, the holder is expected to boundary
mark the perimeter. The boundary marking ( bornage ) consists of placing a survey marker
(borne ) at each corner of the perime  ter covered by the mining title, and placing a
permanent post ( Poteau )indicating the name of the holder, the number of the title and that
of the identification of the survey marker.

4.7.2 Recent Amendment of the Legal Framework Governing Mining Activities and
Local Content Requirements

When the 2002 Mining Code was introduced, the DRC Government indicated that after a
10-year period, a review would be undertaken.
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Law N0.18/001 dated 09 March 2018 amending and completing the 2002 Mining Code
brought significant ¢ hanges to the legal regime governing mining activities, including,
without limitation, numerous issues, such as:

1 Amendment of the stability guarantee set out by Article 276 of the 2002 Mining Code,
with associated financial consequences for KICO.

Since the the enactment of Law No0.18/001, the more stringent tax requirements in
Law No0.18/001 apply to all mining companies, including KICO,

With regard to the current contrary interpretation of DRC, in spite of the requests made

by KICO to have the stability guarantee respected by DRC and all its administrations

during the stabilised period, KICO proceeds to the payment of the taxes required by

DRC administrations, under duress and for the sole purpose of preventing, as far as

possible, the damages that could result from sanctions imposed on KICO. KICO already
received tax adjustments for lack of compliance with new requirements on environment

and expatriate taxes that are, in its view, not applicable to KICO. KICO challenged such
tax adj ustments and will continue to challenge such tax adjustments to preserve its

rights;

1 Increased tax and customs requirements, reinforced by the breach by DRC of the
stability guarantee it granted and to which KICO is entitled to.

Law No0.18/001 inserted, wi thout limitation, (i) a special tax on capital gains on the sale of
shares whereby the tax administration is entitled to submit the capital gain on the sales

of shares of an entity that has mining assets in the DRC, regardless of the actual territory
where the transaction is entered into and (ii) a special tax on excess profits defined as

the profit resulting from the increase of 25% of the commodities prices compared to

those mentioned in the bankable feasibility of the project.

Significant taxes that shou Id not be applicable to KICO with regard to the stability
guarantee it is entitled to are nevertheless applied by DRC administrations to KICO, for
instance in relation to environmental taxes, expatriate taxes or explosives. They will
increase the Kipushipr oj ect 6s cost s.

Also see the comments below concerning royalties;

1 Increased importance of the commitments made vis -a-vis local communities on social
and environmental aspects, the respect of the commitments made concerning social
obligations in accordance with the schedule set out in the cahier des charges to be
negotiated and entered into being a new condition to maintain the validity of the
mining rights. Law N0.18/001 also inserted an obligation to pay an annual contribution of
0.3% of the turnover for community development projects;

1 Increased requirements concerning local procurement insofar as pursuant to the Mining
Code, subcontractors, in the meaning of the Mining Code, must be DRC legal entities
with Congolese financing ( dijecttofarthertlaificatonstomhego!|l ai s ) .
adopted, KICO understands from the recitals of Law N0.18/001 that it means DRC
companies having the majority of their share capital being directly held by Congolese
individuals.
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In addition, subcontracting activities, in the meaning of the Mining Code , must be
performed in accordance with Law No0.2017 -01 dated 08 February 2017 determining the
rules applicable to subcontracting in the private sector (herafter referred to as the
020%dbcontracting Lawo) .

Pursuant to the 2017 Subcontracting law, subcontracting, in the meaning of the

2017 Subcontracting Law (which is distinct from the definition resulting from the Mining Code

isan activity reserved to businesses with Congolese, financing, promoted by Congolese and
having their head office in DRC. However, when there is non -availability or non -accessibility
of the above expertise and subject to providing evidence to the relevant authority, the main
contractor is authorised to enter into an agreement with any other Congolese or foreign
business for a maximum duration of  sixmonths. The sectorial Minister or local authority must

be informed previously. Subcontracting , in the meaning of the 2017  Subcontracting Law, is
limited to a maximum of 40% of the global value of a contrac t. In addition, the main

contractor is not autho  rised to oblige the subcontractor , in the meaning of Subcontracting
Law, to totally prefinance the cost of the subcontracted operation or activity and must pay,

before the beginning of the works, an advance p ayment covering at least 30% of the
subcontracting contract. Any subcontracting above a threshold of approx imately $60,400
requires a public tendering process( ap p el dp kinedfar Boa -compliance with the 2017
Subcontracting Law are significant. KICO is therefore in the process of ensuring that all its
subcontractors, in the meaning of the Mining Code, comply with the requirements of the 207
Subcontracting Law.

These new rules will increase the costs of the  Kipushi Project and could be considered as

b eing contradictory, without limitation, with the stability guarantee to which KICO is entitled
to and with Article 273f of the Mining Code providing that mining companies holding mining

rights are free to import goods, services as well as funds necessary t o their activities subject
to giving priority to Congolese businesses for all contracts in relation to the mining project, at
equivalent conditions in terms of quantity, quality, price, delivery deadlines and payment.

KICO is nevertheless doing its best ef forts to voluntary ensure compliance with the new
requirements, as well as ongoing improvement in this respect to favour the development of

local subcontractors, in the meaning of the Mining Code, as well as the selection of local
subcontractors, in the me aning of the 2017 Subcontracting Law. Thus, KICO already
adopted voluntarily several measures since the entry into force of the new legal framework
governing mining activities in March 2018 and is currently in the process of finalising the
development of i ts related action plan to mitigate, as far as possible, associated risks. KICO
will also monitor the regulatory provisions to be adopted to ensure, as far as possible,

adequate enforcement of the relevant legislative requirements.
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There are also in the 201 7 Subcontracting Law requirements applicable to all companies, for
instance, an obligation to publish each year the list of the subcontractors, in the meaning of

the 2017 Subcontracting Law, and to implement, within the companies, a training policy

enablin g Congolese to acquire the technicity and qualification required for the

performance of some activities. KICO is in the process of performing those obligations in spite
of the numerous uncertainties resulting from a lack clarity of the implementing regulat ions;

1 Increased requirements on local processing and transformation of exploited mineral
substances;

1 More stringent rules applicable to the transfer of interests in DRC projects;
1 Increased obligation to repatriate in DRC sale proceeds (when in productio n); and

1 The obligation to transfer an additional 5% of the shares in the share capital of the
company upon each renewal of the exploitation permits.

Among the risks resulting from the new legal framework, one can also mention, without
limitation, the risk s associated to:

1 The minerals substances declared as being strategic substances that can be changed
anytime by a decree from the Prime Minister deliberated in Council of Ministers, upon an
opinion from the relevant sectorial Ministers, the royalty applica ble to such strategic
substances being 10%.

Pursuant to Decree N0.18/042 dated 24 November 2018, cobalt, germanium and colombo -
tantalite o0coltand were declared as being Ostrategic

1 The Mining products for sale that must be compliant with the nomenclature set out by
the applicable regulations.

Pursuant to Article 7 of the interministerial order No. 0129/CAB.MIN/MINES/01/2017 and
032/CAB.MIN/FINANCES/2017 regulating the trading and export of mining products for sale,

the export of copper concentrates is prohibited. However, a moratorium was grant ed until
the definitive resolution of the energy deficit, to all mining operators who produce copper
concentrate. The grades of such concentrate must comply with the values indicated in the

table appended to this interministerial order.

This nomenclature could be changed anytime by the Ministry of Mines, in collaboration with
the Ministry responsible for Foreign Trade.

There are also a number of new requirements, such as the obligation to build a building for

the registered office, the obligation to have a share capital reaching at least 40% of the
required financial resources or distinct mines that remain unclear. KICO is still in the process
of assessing whether or not they should apply to KICO. Subject to further analysis and
verification and to contrary  interpretation from the DRC government authorities, KICO®S s
preliminary view is that those new requirements should not apply to KICO.
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KICO, consider sthat KICO should be protected against most adverse changes impacting

the rights attached to its mining rights, including the right to export mining products and the

tax regime applicable to such mining rights with regard to the 10 -year stability guarantee
KICO is entitled to in accordance with Article 276 of the Mining Code and the share transfer
agreement entered into between DRC and Kamoa Holding. They nevertheless note the
current contrary interpretation adopted by DRC administrations.

The economic analysis o fthis Kipushi 2019 Resource Update has not been changed from the
Kipushi 2017 Prefeasibility Study and remains the most current study work available. Further
study work is currently incomplete and has not been updated with the revised royalty and

tax rates.
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4.7.3 Exploitation Permits

Pursuant to the Mining Code , exploitation permits are valid for 25 years, renewable for
periods that do not excede 15 years until the end of the mine's life, if conditions laid out in
the Mining Code are met.

Granting of an exploitati on permit is dependent on a number of conditions that are defined
in the Mining Code, including:

1. Demonstration of the existence of an economically exploitable deposit by presenting a
feasibility study compliant with the requirements of the laws of the DRC, accompanied
by a technical framework plan for the development, construction, and exploitation work
for the mine.

2. Demonstration of the existence of the financial resources required for the carrying out of
t he h o prdextragcordingto  afinancing plan for the development, construction
and exploitation work for the mine, as well as the rehabilitation plan for the site when the
mine will be closed. This plan specifies each type of financing, the sources of financing
considered and justifica tion of their probab le availability . In all cases, the share capital
brought by the applicant cannot be less than 40% of the said resource S.

3. Obtain in advance t he apenvironmantal aodfsociallnmpactstudyj ect 0 s
(ESIS) and environment and social managemen  t plan (ESMP).

4. Transfer to the DRC State 10% of the shares constituting the share capital of the
company applying for the exploitation permits. These shares are free of all charges and
cannot be diluted.

5. Creation, upon each transformation, in the framework of a distinct mine or a distinct
mining exploitation project, an affiliated company in which the applicant company
holds at least 51% of the shares.

6. Filing of an undertaking deed  whereby the holder undertakes to comply with the cahier
des charges defining the social responsibility in relation to the local communities
affected by the project & activities.

7. Having complied with the obligations to maintain the validity of the permit set out in
Articles 196, 197, 198 and 199 of the Mining Code, by presenting.

8. The Exploitation Permit evidence that the certificate of the beginning of works was duly
delivered by the Cadastre Minier ; and

9. The evidence of payment of the annual superficiary rights payable per squares ( carrés)
and of the tax on the surface area of minin g concessions; and

10. Providing the evidence of the capacity to treat (traiter) and transform the mineral
substances in the DRC and filing an undertaking deed to treat and transform these
substances within the Congolese territory.

The exploitation permit, as defined in the Mining Code, grants to its holder the exclusive right
to carry out, within the perimeter over which it is established, and during its period of validity,
exploration, development, construction and exploitation works in connection with the

mineral substances for which the exploitation permit was granted, and associated

substances if the holder has applied for an extension.
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In addition, it entitles, without restriction, the holder to:
1. Enter within the exploitation perimeter to proceed with mining operations.
2. Build the facilities and infrastructure required for mining exploitation.

3. Use the water and wood resources located within the mining Perimeter for the needs of
the mining exploitation, in complying with the norms defined in the ESIS and the ESMP.

4. Dispose (disposer), transport and freely market this product for sale originating from
within the exploitation perimeter.

5. Proceed with concentration, metallurgical or technical treatment operations, as well as
the transformation of the mineral su  bstances extracted from the deposit within the
exploitation Perimeter

6. Proceed to works of extension of the mine.
The exploitation permit expires at the end of the appropriate term of validity if no renewal is

applied for in accordance with the provisions o f the Mining Code, or when the deposit that
is being mined is exhausted.

For renewal purposes under the Mining Code, a holder must, in addition to supplying proof
of payment of the filing costs for an exploitation permit and without limitation, show that t he
holder has:

T Not breached the holderds obl i gat iegploistioh permii nt ai n
set out in Articles 196 to 199 of the Mining Code

1 Presented a new feasibility study in accordance with the laws and regulations of the
DRC demonstrati ng the existence of exploitable reserves.

1 Demonstrated the existence of the financial resources required to continue to carry out
this project in accordance with the financing and mine exploitation work plan, as well as
the rehabilitation plan for the site when the mine will be closed. This plan specifies each
type of financing considered and the justification of its probable  availability.

Obtained the approval of the update of the ESIS and ESMP.
Undertaken to actively carry on with this exploitation.

Demon strated the entry of the project in its phase of profitability;

= =2 =4 =A

Demonstrated the regular and uninterrupted development ( mise en valeur ) of the
project;

1 Transferred to the State, upon each renewal, 5% of the shares in the share capital of the
company, in addition to those previously transferred,;

1 Not breached its tax, non -tax (parafiscal) and customs obligations; and

1 Undertaken to comply with the cahier des charges defining the social responsibility in
relation to the local communities affected by the pro jectds activities.
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Under the Mining Code, a mining rights holder must pay in a timely manner a levy on the

total surface area of his mining title (Article 238 of the Mining Code). Levies are defined on a

per hectare basis, and increase on a sliding scale f or each year that the mining title is held,

until the third year, after which the rate remains constant. In this Report, this levy is referred to

as a oOtax on the area of mining concessionsdé (taxe su
minieres).

An additio nal duty (Article 199 of the 2002 Mining Code) (droit superficiaires annuel par

carré), meant to cover service and management costs of the Cadastre Minier and the

Ministry of Mines, and payable annually to the Cadastre Minier before 31 March, is levied on

the number of quadrangles held by a title holder. Different levels of duties are levied

depending on the number of years a mining title is held, and whether the title is an

Exploration or Exploitation Permit. In this Report, this tax is referred to as 6 a nual superficiary
rightséo.

4.7.4 Sale of Mining Products

Pursuant to Article 85 the Mining Code, the trading of mining products which originate from
the exploitation permit is o0freedéd, meaning that the h
its productsto cust omers of its choice, at oprices freely neg

However, pursuant to Article 108 of the Mining Code, the trading of the mining products that
originate from exploitation perimeters must be done in accordance with the laws and
regulations in force in DRC. This provision also specifies that the holder of an exploitation
permit may sell its products to clients of its choice at fair price with regard to market
conditions.

However, in the case of a local sale, it can only sell its products to a legal enti ty exercising
mining activity or to manufactures having a link with mining activity. Mining products for sale
must be compliant with the nomenclature set out by the relevant regulations.

The authorisation of the DRC Minister of Mines is required under the Mining Code for

exporting unprocessed ores (minerais ° | 6®tat brut) f
authorisation will only be granted if the holder who is applying for it demonstrates at the

same time:

1 The inexistence of a possibility to process the  substances in the DRC at a cost that is
economically viable for the mining project

1 The advantages for the DRC if the export authorisation is granted.

4.7.5 Surface Rights Title

The following summary on surface rights title is adapted from André -Dumont (2008, 20 11)
and from the Mining Code.
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The soil is the exclusive, non -transferable and lasting ownership of the DRC State (Law No. 73 -
021 dated 20 July 1973, as amended by Law No. 80  -008 dated 18 July 1980). However, the

DRC State can grant surface rights to privat e or public parties. Surface rights are

distinguished from mining rights, since surface rights do not entail the right to exploit minerals

or precious stones. Conversely, a mining right does not entail any surface occupation right

over the surface, othert han that required for the operation.

The Mining Code provides that subject to the potential rights of third parties over the
relevant soil, the holder of an exploitation mining right has, with the authorisation of the
Governor of the relevant Province, aft ~ er opinion from the relevant department of the
Administration of Mines notably within the perimeter of the mining right, the right to occupy
the parcels of land required for its activities and the associated industries, including the
construction of indust rial facilities, dwellings and facilities with a social purpose, to use
underground water, the water from non -navigable, non -floatable watercourses, notably to
establish, in the context of the concession of a waterfall, an hydroelectric power plant

aimed a t satisfying the energy needs of the mine, to dig canals and channels, and establish
means of communication and transport of any type. KICO was granted with such an
authorisation from the Governor of the Province on 23 July 2014.

KICO nevertheless noted a typo in one of the mining rights referred to in the above

mentioned authorisation and is in the process of preparing an interpretative letter to ensure

as soon as possible that the Province Governords auth
perimeter of Explo itation Permit No. 13025.

Any occupation of land that deprives the beneficiaries of land use and any modification
rendering the land unfit for cultivation, entails, for the holder of mining rights, at the request
of the beneficiaries of land use and at the ir convenience, the obligation to pay a fair
compensation corresponding either to the rent or to the value of the land when it is
occupied, increased by the half. The mining rights holder must also compensate the
damages caused by its works that it perform s in the context of its mining activities, even
when such works were authorised.

Finally, in the event of displacement of populations, the holder of the mining right must
previously proceed to the compensation and resettlement of the concerned populations.

47.6 Royalties
A company holding an exploitation permit is subject to mining royalties.

Pursuant to the 2002 Mining Code, the mining royalty is due upon the sale of the product

and is calculated at 2% of the price received of non -ferrous metals sold less the costs of
transport, analysis concerning quality control of the commercial product for sale, insurance

and marketing costs relating to the sale transaction.

The holder of the exploitation permits should benefit from a tax credit equal to a third of the

mining royalties paid on products sold to a transformation entity located in the National
Territory. Mining royalties paid may be deducted for income tax purposes.
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Amendments to the 2002 Mining Code were nevertheless adopted by the above mentioned
Law No.18/0 01 dated 09 March 2018.

Pursuant to Law No0.18/001, the holder of the exploitation permit is subject to a mining royalty
whose basis (assiette) is calculated on the basis of the gross commercial value and must pay
this royalty on any product for sale as fro ~m the date of beginning of the effective
exploitation.

The mining royalty is calculated and payable at the moment of the exit of the extraction site
or of the treatment facilities for expedition. The rate of the royalty is increased to 3.5% instead
of 2% for non -ferrous and/or base metals and 10% for strategic substances.

At the date of this Report, the  zinc concentrate that KICO intends to sale and export is not
listed among the strategic mineral substances.

Pursuant notably to Article 276 of the 2002  Mining Code and insofar as KICO holds mining
rights that were valid when Law N0.18/001 entered into force, KICO considers that KICO is
entitled to the 10 -year stability guarantee covering the tax regime applicable to its mining
rights for the royalties pay able in relation to the products from these mining rights.

KICO nevertheless notes the contrary interpretation from DRC administrations on similar issues
and the opinion from KICO is that in the event DRC would impose KICO the forced
enforcement of the abo  ve mentioned more stringent tax rules resulting from Law No.18/001
for products covered by the stability guarantee and within the stabilised period, this would
constitute a breach to the stability guarantee to which KICO is entitled.

4.7.7 VAT Exoneration

Holders of mining rights are normally entitled to exoneration for import duties and import VAT
for all materials and equipment imported for construction of a mine and related
infrastructure.

4.7.8 Environmental Obligations

All mining operations must have an appr  oved environmental plan and the holders of the
right to conduct such operations are responsible for compliance with the rehabilitation
requirements provided in the plan. When applying for an exploitation permit, a company
must complete an environmental imp act study (EIS) to be filed with the Project
Environmental Management Plan (PEMP).

The Mining Code provides for additional environmental requirements, including the
obligation to file a financial guarantee for rehabilitation, etc. Funds posted as financial
guarantee are not at the disposal of the Department in charge of the protection of the
mining environment of the Ministry of Mines and are to be used for the rehabilitation of a
mining site.
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The holder of a mining right submitted to an EIS of the Project must revise its initially approved
EIS and PEMP and to sign them:

1 Every five years .
1 When its rights are renewed .
1 When changes in the mining activities justify an amendment of the project EIS
1 When a control and/or monitoring report demonstrates that the mi tigation and
rehabilitation measures planned in its PEMP are no longer adapted and that there is a
significant risk of adverse impact for the environment.
The Mining Code also requires an environmental audit every two -year period as from the

date of approv al of the initial project EIS.

Breaches with environmental obligations can lead to significant sanctions, including
suspension of mining activities and confiscation of the financial security.

Upon mine closure, shafts must be filled, covered or enclosed. A fter a closure environmental
audit and an in -situ audit by the DPEM, a certificate of release of environmental obligations
can be obtained.

In accordance with the above -mentioned obligation, KICO is in the process of revising in the
Project EIA and environ mental management plan and is also performing an ongoing
compliance audit to ensure full compliance with its environmental obligations.

4.7.9 Surface Rights

Surface rights (which are distinct from mining rights) for the Kipushi Project are held by
Gécamines. KIC O, as holder of the exploitation permit, has, subject to the applicable
approvals, authorisations and the payment of any requisite compensation, the right to
occupy that portion of the surface as is within the exploitation permit area and which is
necessar y for mining and associated industrial activities, including the construction of
industrial plants and the establishment of means of communication and transport.

In order to access the surface infrastructure, KICO has entered into a lease agreement with

Gé camines pursuant to which KICO will be required to pay rental fees of $100,000 per month

in exchange for the exclusive right to use the surface infrastructure held by Gécamines. Until

the Force Majeure condition has been lifted, KICO shall pay rental fees of $30,000 per month
to lease the areas required for its operations.

The payment of those rental fees to Gécamines is currently blocked in accordance with a

court decision relating to a dispute between G®camine
However, the rele vant amounts must be blocked by KICO so that KICO can pay the relevant

entity to be determined by DRC Courts.

Discussions with Gécamines are on going in relation to surface facilities.
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY

Information in this section is largely sourced from Ivanhoe (2015).

5.1 Accessibility

The town of Kipushi and the Kipushi mine are located adjacent to the international border

with Zambia, approximately 30 km south  -west of Lubumbashi, the capital of Haut -Katanga
Province and nearest major urban centre. Kipushi is connected to Lubumbashi by a paved

road. The closest public airport to the Kipushi Project is at Lubumbashi where there are daily
domestic, regional, and international scheduled flights.

5.2 Climate and Physiography

The Lubumbashi region is characterised by a humid subtropical climate with warm rainy

summers and mild dry winters. Most rainfall occurs during summer and early autumn

(November to April) with an annual average rainfall of 1,208 mm. Av erage annual maximum
and minimum temperatures are 28°C and 14°C respectively.

Historical mining operations at the Kipushi Project operated year -round, and it is expected
that any future mining activities at the Kipushi Project would also be operated on a'y ear-
round basis.

The Katanga region occupies a high plateau covered largely by Miombo (Brachystegia sp.)
woodland and savannah. Kipushi lies at approximately 1,350 m above mean sea level , With
a gently undulating topography , with shallow valleys created by ~ small streams. The
international border with Zambia is defined by a watershed. On the DRC side a prominent

drainage basin has developed, flowing to the east , into the Kafubu River.

5.3 Local Resources and Infrastructure

The town of Kipushi lies adjacenttoth e Ki pus hi Project area and near t he
infrastructure and underground access.

Although the town of Kipushi is theoretically administered independently of the mine,
Gécamines runs the schools, hospital, and water supply (Kelly et al., 2012). Over the

co nsiderable time that the mine has been in operation, the town and mine have become
interlinked with operations very proximal to habitations.

Prior to the suspension of mining operations in 1993, the mine was the largest employer of the
local population, wi  th many of these people still living in the area. Following the suspension

of mining operations, a number of mine personnel have been retained for care -and -
maintenance operations , and to keep the mine secure. As of 31 December 2014, KICO still
employed app roximately 400 people.

A link with the rail system in neighbouring Zambia provides access to the ports of Dar es

Salaam in Tanzania, Maputo in Mozambique and Durban in South Africa. Presently however,
much of the product from mines in the Haut -Katanga Prov ince is transported by road.
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KICO has a significant amount of underground infrastructure at the Kipushi Project, including

a series of vertical mine shafts to various depths , associated head frames, and

accompanying underground mine excavations. The newest shaft (Shaft 5) is 8 m in diameter
and 1,240 m deep , with a lowest operating level  of 1,150 mRL. It provides the primary access
to the lower levels of the mine, including the Big Zinc. It has three independent friction hoists,
and all compartments remain operational. The condition of the facility is fair but will require a
refurbishment program to bring the whole mine shaft to a working standard. Shaft 5is
approximately 1.5 km from the main mining area. A series of cross -cuts and ventilation
infrastructur e are still in working condition. The underground infrastructure also includes a

series of pumps to manage the influx of water into the mine. Until 2011 the pumps de -

watered down to a pump station at 1,210 mRL. This station failed in 2011 and water level r ose
to 862 mRL at its peak. Since lvanhoe has assumed responsibility for ongoing rehabilitation

and pumping, the water level has been lowered and stabilised at approximately 1,300 mRL
on the Cascades Shaft 1 Tertiary (allowing underground diamond drilling from the 1,272 mRL

hangingwall drive). The underground infrastructure which has been exposed since
dewatering, is in relatively good order. The crusher is being replaced as the cost of
refurbishment was determined to exceed the replacement cost.

The Kipushi Project includes surface mining and processing infrastructure, concentrator,
offices, workshops, and a connection to the national power grid. Electricity is supplied by the

DRC state power company, Soci ® ® NationalssonddEIl ectric
lines from Lubumbashi. Pylons are in place for a third line. Gécamines owns all of the surface
infrastructure .

The bulk of the Mineral Resources, and exploration potential, lie adjacent to or below the

1,150 mRL main haulage level, which can be acces sed from Shaft 5. This shaft has provided
the main access underground since suspension of production and remains operational since
the completion of dewatering at the end of 2013. Hangingwall drill stations are present on

1,132 mRL and 1,272 mRL, and an underground decline is developed in the footwall to
approximately 1,330 mRL. The re -establishment of operations at the Kipushi Project would
require refurbishment of underground access via Shaft 5, and construction of new ore
processing and waste disposal facilities. Process water for any planned mining operation

could be sourced from the underground pumping operations.

5.4 Surface Rights

Surface rights (which are distinct from mining rights) for the Kipushi Project are held by
Gécamines. KICO, as holder of the  exploitation permit, has, subject to the applicable
approvals, authorisations and the payment of any requisite compensation, the right to

occupy that portion of the surface , as is within the exploitation permit area and which is
necessary for mining and a  ssociated industrial activities . This includes the construction of
industrial plants and the establishment of a means of communication and transport.

In order to access the surface infrastructure, KICO has entered into a rental contract with an
affiliate o f Gécamines , for the exclusive right to use the surface infrastructure held by
Gécamines. Pursuant to which KICO will be required to pay rental fees of $100,000 per

month. However, until the Force Majeure condition has been lifted , KICO is paying rental
fees of $30,000 per month to lease the areas required for its operations.
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6 HISTORY

Prior to formal mining at Kipushi, the site was the subject of artisanal mining by means of pits

and galleries. The artisanal workings were visited in August 1899 by an explora tion mission of
the Tanganyika Concessions Ltd led by George Grey and were first named Kaponda after

the local chieftain and later Kipushi in reference to the nearby river and village (Heijlen et al.,

2008).

A Belgian company, Union Miniére du Haut Katanga (UMHK) started prospecting in the area
in 1922 and commenced production in 1924. UMHK reportedly operated on a more or less
uninterrupted basis for 42 years, initially by open pit until 1926 and subsequently by the
underground methods of sub  -level caving and sub -level stoping. The mine was originally
known as the Prince Leopold Mine. In 1966, with the formation of the State -owned mining
company Gécamines, the renamed Kipushi mine was nationalised.

Mining of the Fault Zone and Copper Nord Riche zone continu ed under Gécamines
management until 1993, reaching 1,150 mRL . The mine was then put on care -and -
maintenance due to a lack of hard currency to purchase supplies and spares.

Following an open bidding process in October 2006, United Resources AG commenced

neg otiations with Gécamines, resulting in the February 2007 Kipushi JV Agreement , and the
creation of the joint venture company, KICO. In May 2018 United Resources AG novated the
Kipushi JV Agreement to the Kipushi Vendor via a novation act, with the Kipushi Vendor
replacing United Resources AG as a pa  rty to the Kipushi JV Agreement

In November 2011, lvanhoe acquired 68% of the issued share capital of KICO through Kipushi
Holding, from the Kipushi Vendor, the result of which the Kipushi Vendor transferred all of its
rights and obligations under the Kipushi JV Agreement to lvanhoe.

The Big Zinc, adjacent to the Fault Zone on the footwall side, was discovered shortly before

the mine suspended production, and ha d never been mined, although the currently decline
extends to approximately 1,330 mRL. The mine flooded in early 2011 due to a lack of

pumping maintenance over an extended period. After acquiring a 68% interest in Kipushi in
November 2011, Ivanhoe assumed responsibility for ongoing rehabilitation and pumpin g.
Gécamines hold sthe remaining 32% interest in Kipushi.

Prior to closure, the Kipushi deposit had largely been mined from surface down to
approximately the 1,150 mRL. The 1996 WGM report (Ehrlich, 1996) records Gécamines
production from 1926 01993 as appr oximately 60 Mt at 11.03% Zn for 6.6 Mt of zinc and
6.78% Cu for 4.1 Mt of copper. Between 1956 and 1978, 12,673 tonnes of lead and
approximately 278 tonnes of germanium in concentrate were produced. Historically, a zinc
and copper concentrate was produced from sulphide feed.

In addition to the recorded production of copper, zinc, lead, and germanium, historical
Gécamines mine -level plans for Kipushi also reported the presence of precious metals. There
is no formal record of gold and silver production; the mine's concentrate was shipped to
Belgium and any recovery of precious metals was not disclosed during the colonial era.

Hi storical resource estimates below 1,150 mRL were es
diamond drilling and limited underground sampling.
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Three historical resource estimates have been prepared on the Kipushi Project. These were
undertaken by Gécamines (1994), Watts, Griffis and McOuat Limited (WGM) (1996), and

Techpro Mining and Metallurgy (Techpro) (1997). In addition, Zinc Corporation of S outh

Africa (Zincor) is reported to have made an estimate in 2001 using proprietary geological

model |l ing software (Kelly et al., 2012). All were bas
i nformation, and utili sedoffGG@esami nesd historical cut

A first-time Mineral Resource estimate was prepared by MSA for the Kipushi Project in 2006,
and the estimate has now been updated in 201 9.

Preliminary Economic Assessments on the Kipushi Project were prepared in 2016 (Peters et al.,
2016). The Kipushi 2016 PEA examined a 1.1 Mtpa production rate a similar mining method,
DMS processing and rail transport options for concentrate.

The Kipushi Mineral Resource Estimate was released in a Technical Report in March 2016, this
was followed by the Kipushi 2017 Prefeasi bility Study and updated in the Kipushi 2019
Resource Update .

The previous Technical Report was the Kipushi 2017 Prefeasibility Study which presented the

results of exploration drilling, mineral resource estimation, and mine planning on the Big Zinc
for th e redevelopment of the Kipushi Project.
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7 GEOLOGICAL SETTING AND MINERALISATION

The following review of the geological setting of the Kipushi Project has been compiled from

published literature as cited and as referenced in this Report, together with geological
knowledge gained by KICO during the course of its underground drilling programme. A
reinterpretation of the geology has recently been published in Economic Geology (Turner et
al., 2018), which forms the basis for many of the updates to the geolo gy section .

7.1 Regional Geology

Kipushi is located within the Central African Copperbelt a northerly convex arc extending
approximately 500 km from north central Zambia through the southern part of the DRC into

Angola ( Figure 7.1). The Central African Copperbelt constitutes a metallogenic province that

hosts numerous world -class copper -cobalt deposits both in the DRC and Zambia (Figure 7.2).

Figure 7.1 Regional Geological Setting of the Lufilian Arc and Location of the Kipushi
Project in the Central African Copperbelt
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Figure 7.2 Structural Domains and Schematic Geology of the Central African
Copperbelt, and the Location of the Kipushi Project
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Source: lvanhoe Mines (2015) adapted after Francois (1974).

The Central African Copperbelt is contained in the Katangan basin, an intracratonic rift that
records onset of growth at ~840  Ma and inversion at ~535 Ma (Selley et al., 2018). The
lowermost sequences were deposited in a series of restrict ed rift basins that were then
overlain by laterally extensive, organic rich, marine siltstones and shales. This horizon is
overlain by what became an extensive sequence of mixed carbonate and clastic rocks of
the Upper Roan Group (Selley et al., 2005)

The extensional geometry was preserved through orogenesis, forming what is known as the
Lufilian Arc. The arc geometry, similar in character to oroclinal bending, has conventionally

been interpreted to be composed of a stack of thin -skinned, north -verging fol d and thrust
sheets (e.g., Francois and Cailteux, 1981; Kampunzu and Cailteux, 1999), however other work
(De Magnee and Francois,1988; Jackson et al., 2003; Selley et al., 2018) favours a salt

tectonic origin for the Copperbelt geometry. The crustal scale Mwembeshi Dislocation Zone
separates the Lufilian Arc from the Zambezi Belt to the south.

The underlying basement comprises Neoarchaean granites , and granulites of the Congo
Craton in the western part of the Lufulian Arc, and Palaeoproterozoic schists, gra nites and
gneisses of the Domes Region, the Lufubu Metamorphic Complex, and the quartzite -
metapelite sequence of the Muva Supergroup in Zambia (Kampunzu et al., 2009).
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7.1.1 Stratigraphy

The Katanga Supergroup is subdivided into three major stratigraphic units: the basal Roan,
the middle Nguba (formerly known as the Lower Kundulungu) and the uppermost

Kundulungu Groups. These are separated on the basis of two regionally correlated

(glaciogenic) diamictite units. The stratigraphy of the Katanga Supergroup , as defi ned in the
traditional DRC context, is shown in  Figure 7.3.

Figure 7.3 Stratigraphy of the Katangan Supergroup, Southern DRC
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Source: Heijlen et al., (2008).
The Roan Group was deposited unconformably on the basement. The youngest rocks

include zircons in the basal sequence in Zambia and give a maximum 880 Ma age for
sedimentation (Armstrong et al , 2005). The base of the Roan sequence in the Congolese
Copperbelt is not exposed or drilled, and as identified consist of a lower siliciclastic unit
(Roches Argilo -Talqueuses [R.A.T.] Subgroup inferred to also have contained evaporites, a
middle carbonate and siliciclastic unit (Mines Subgroup), an upper carbonate unit (Dipeta
Subgroup), and an uppermost siliciclastic to calcareous unit (Mwashya Subgroup).
Stratigraphic relations, particularly between these Subgroups, are commonly obscured by
unusual breccias considered to  be evaporitic in origin.
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The Nguba Group comprises a lower siliciclastic and dolomitic limestone unit (Muombe

Subgroup) and an upper predominantly siliciclastic and minor calcareous unit (Bunkeya
Subgroup). The base of the Nguba Group is marked by a region ally extensive

matrix -supported glaciogenic diamictite known as the Grand Conglomérat, referred to as

the Mwale Formation. Zircons from sparse included peperites intruded into the basal un -
lithified diamictite provide U  -Pb ages of 735 Maz5 Ma (Key et al., 2001). The overlying
dolomitic limestones (Kaponda or Lower Kakontwe, Middle Kakontwe and Kipushi or Upper
Kakontwe Formations) are the hosts to Zn  -Pb-(Cu) mineralisation in the DRC. The overlying
Bunkeya Subgroup comprises the Katete (Série Récurrente) an d Monwezi Formations, which
are made up of dolomitic sandstones, siltstones and shales.

The Kundulungu Group is subdivided into three subgroups in the DRC, comprising a lower
siltstone -shale -carbonate unit (Gombela Subgroup), a middle dolomitic pelite -siltstone -
sandstone unit (Ngule Subgroup) and an upper arenaceous unit (Biano Subgroup)

interpreted as a molasse sequence. The base of the Gombela Subgroup is marked by a
second regionally extensive matrix  -supported glaciogenic diamictite (Petit Conglomérat)
which is overlain by a dolomitic limestone cap. The diamictite is correlated to the global
Marinoan glaciation dated by Hoffman et al., (2004) to 635 Ma from a recognised

equivalent in Namibia.

7.1.2 Mineralisation and Tectonic Evolution

The largest Cu + Co ores, both stratiform and vein  -controlled, are known from the periphery

of the basin and transitionto U -Ni-Co and Pb -Zn-Cu ores toward the deepest portion of the

basin. Most ore types are positioned within a ~500  -m halo to former near -basin -wide salt
sheets or associated salt movement (halokinetic) structures . Mineralisation in the majority of

the Katangan Copperbelt orebodies such as at Kolwezi and Tenke oFungurume ( Figure 7.2) is
hosted in the Mines Subgroup (R2). The mineralisation at Kipushi differs from these deposits in

that it is located in the stratigraphically higher Nguba Group.

Mineralising fluids appear linked to residual evaporitic brines generated during deposi tion of
the basin -wide salt -sheets, occupying large sub and intrasalt aquifers from ~800 Ma. This
marks the earliest likely mineralising event, particularly in the Zambian -type stratiform

Cu + Co ores (Selley et al., 2018). At variable times from ~765 to 740 Ma, movement in the
salt sheets in the Congolese part of the basin caused their modification allowing deeper -
level residual brines to interact with reducing elements and form the stratiform ores (Selley et

al., 2018).

Vein - and/or fracture -hosted mine ralisation types (e.g. Tilwezembe and Kipushi) are
widespread across the Congolese portions of the basin and are always associated with salt
tectonic -related breccias (Selley et al., 2018). Unlike other Copperbelt deposits, Kipushi is

considered to be the  youngest deposit (~450 Ma based on a well -constrained Re -Os Zn-Cu-
Ge age for at least one stage of mineralisation reported by Schneider et al., 2007). This post -
dates orogenesis, yet the mineralising fluids still contain a strong halite dissolution signatu re

(Heijlen et al., 2008).
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7.1.3 Structure

The Kipushi Project is located on the northern limb of the regional west -north -west trending

Kipushi Anticline , which straddles the border between Zambia and the DRC. The northern

limb of the anticline dips at 75  885° to the north &north -east, and the southern limb at 60 870°

to the south dsouth -west, as shown in the cross -section in Figure 7.4 and Figure 7.5. The

anticline has a faulted axial core comprising a megab
Brecciadé by Kampunzu et al., (2009). The megabreccia
parallel breccia , with highly strained and brecciated fragments of Roan and Nguba Group

rocks in a chloritic silty matrix (Briart, 1947). This breccia type is similar to those typically

associated with salt movement tectonics, and first proposed as such by de Magnee and

Francois (1988).

Figure 7.4 Geological Map of the Kipushi Anticline
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Section Through the Kipushi Anticline
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The northern limb of the Kipushi anticline dips approximately 80° north, considerably steeper
than the southern limb. The steeply southern dip of the anticlin e axial plane is paralleled by a
slatey cleavage, well developed in the siltstones of the Katete formation, and expressed as

an anastomosing spaced cleavage in the Upper Kakontwe Formation, both believed to

have developed during north  @north -east directed ¢ ompression Figure 7.6.
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Figure 7.6 Interbedded Dolomite-shale /Silistone Unit in the Upper Kakontwe Formation
at 153 m in KPUO70 (hole orientation -35 to 125). Bedding Dips Steeply to
North-North-West (here in proximity to Kipushi Fault Zone) and is cut by a
Steep East-West Cleavage. Core is Positioned such that the Image Represents
a Plan View with North to the top

Source: Ivanhoe Mines (2015).

7.2 Local Geology

There is abundant literature focussing on mineralogy and geochemistry at Kipushi (e.qg.

Heijlen et al., 2008; Kampunzu et al., 2009, and references therein) , but a paucity of modern
work and literature relating to stratigraphy, structure and interpretation of the h ost rocks.
Intiomale (1982) and Intiomale and Oosterbosch (1974) have served as the primary

references for the stratigraphic and geological description of the deposit. These in turn

heavily reference a report by Union Miniére du Haut Katanga published in 1 947 (Briart, 1947)
and held in Teuveren, Belgium. Much of this work predates or ignores ideas of alloc hthonous
salt that were introduced in the Copperbelt in the late 1980s (De Magnée and Francgois,

1988), and more recent work (Selley et al., 2005) relating to the importance of growth  -faults
in basin evolution. Work by Turner et al. (2018) has begun to address this lack of modern
literature, with an update on the geological understanding of the depositional environment

for the Kipushi deposit.

The only surviving production -era geological maps at Kipushi mine are level plans, on which
structural data are few, mainly recording strike and dip and the upper contact of the

Kakontwe Formation. Systematic underground mapping, if conducted, is no longer

preserved, an d surviving level plans and drill sections were historically interpreted primarily on
the basis of interpolation between drillholes. Therefore, the geological model has been

developed from the current drill programme and re -interpretation of existing histo rical data,
including drill cores.
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7.2.1 Stratigraphy

The stratigraphic sequence at Kipushi forms part of the Nguba Group, whose maximum
depositional age is constrained by zircons from mafic rocks intruded into the basal unlithified
diamictite providing U -Pb age s of 735 Max5 Ma (Key et al., 2001). This is succeeded by a
carbonate -dominant sequence of the Kaponda and Kakontwe Formations that attain a
thickness of greater than 600 m at Kipushi, considerably greater than elsewhere in the
Congolese Copperbelt. The ov  erlying Katete Formation (Série Récurrente) consists of
alternating greenish siltstone and pale purple dolostone.

The Lower Kakontwe (LK) is a massive pale grey unit that consists almost entirely of microbial
limestone. A range of variably preserved muddy -laminated (irregularly undulatory) to very
distinctive calcimicrobial (laminated and clotted) lithofacies is present, with lesser volumes of
featureless carbonate mudstone and rare microbialite -derived intraclasts. The Middle
Kakontwe (MK) is a monotonous, dark grey, fine grained carbonate mudstone lacking
conspicuous bedding or sedimentary structures, while the Upper Kakontwe (UK) unit consists
of dark grey, stratified carbonaceous carbonate mudstone. The lower part of the Upper
Kakontwe Formation consists of interlayered thin -bedded to laminated carbonate
mudstone, carbonaceous black shale seams, and rudstone -floatstone layers of angular
carbonate clasts up to 100 cm in diameter (Brooks, 2015).

KI CO6s drilling has only i nt enrSgrie Réc@rdntet Formatibnaltsise of t he
comprised of alternating beds of distinctive greenish -grey shale and purplish dolomite, of
approximately a metre thickness (Brooks, 2015).

The Grand Lambeau (6l arge fragmenté) (GLB) wunit compr
interbedded siltstone and sandstone that is occasionally calcareous or dolomitic. A variety

of sedimentary textures are present; including graded beds, brittle dewatering structures

(cracks), syn -sedimentary micro faults, and soft  -sediment deformation (Brooks , 2015). The

bedding in the GLB generally parallels that of the Kakontwe Formation bedding to the east,

dipping steeply to the north  dnorth -east at ~70°.

The relationships of these units is shown in the schematic representation of the Kipushi deposit
atthe -240 m level in Figure 7.7. The Katangan sequence has been rotated during the

formation of the Kipushi anticline, therefore, the plan view shown in Figure 7.7 is analogous to
a pre -folding approximately north  -westdsouth -east section view. This configuration changes
remarkably little in section, down to at least 1,200 m depth.
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Figure 7.7 Schematic Geological Map of the Kipushi Deposit at a Depth of 240 m below
Surface

116000 116400 116800

Local Geology at -240 Level T

N

Katete Formation
(Serie Recurrente)

194200—

/

/

/
/

Massive
Replacement

&
(%))
&
F
>
Iy
& ) T
O Mineralisation

Lower Kakontwe

/

193800—

/7 —- = — T <
/6® Q \
iexies

Source: lvanhoe Mines (2018) adapted after Briart (1947).

18005Kip19ResUpd190329revl.docx Page 79 of 449



(Kipushi Corporation SA)
Société anonyme avec conseil d’administration

K 2 OreWin KICO..

The carbonaceous breccia and fault zone siltstone -shale are belie ved to represent Upper
Kakontwe strata entrained within the fault zone that has undergone subsequent dissolution
of the carbonate during reactivation, leaving only clay and organic carbon ( Figure 7.13).

7.2.2 Kipushi Reef Edge Interpretation

Various authors (Briart, 1947, Intiomale, 1982, Kampunzu et al., 2009) have described the so -

called OKipushi Faul t Zo a5 i widelcbngphex siruicterewecdrdiigt as a 10
multip le styles of deformation and brecciation, separating the footwall Kakontwe Formation

from the hanging -wall Grand Lambeau, which is described as a km -scale block of stratified

carbonate -rich shales, siltstones and fine -grained sandstones of the Kiubo Format  ion

(Kundul ungu Group) encl osed i figutelvd). KiQDyinbdritedottesan Br ec ci a
interpretation, and originally envisaged the Kipushi Fault as a complex, mult istage zone

predicated on a syn -sedimentary growth fault that was reactivated during subsequent

tectonic events, such as the development of the Kipushi anticline.

The Kipushi orebodies are located along this, approximately north -north -east striking, west
dipping (~70°), brecciated, fault like feature ( Figure 7.11). It has an irregular, highly sinuous
geometry, such that the location and orientation of its hanging -wall and footwall contacts
vary, commonly independently, along strike and down dip. The siltstones and sandstones of

the Grand Lambeau are truncated on their western side by the intrusive axial breccia ( Figure
7.7).

The KICO drilling campaigns of 2014 and 2017 added a large amount of new drill core to the
historic Gecamines drilling. Using all this latest information, Turner et al., (2018) reviewed the
OKi pushi Faulté and provided an alternative interpret.

Turner et al., (2018) suggested that the abundant microbial textured dolomite of the Lower
Kakontwe represents late stage reef growth that established a depositional e scarpment at
the reef edge. This resulted in considerable relief above the contemporaneous sea floor

where unrelated deep -water sediment accumulated.

The Lower Kakontwe formed the carbonaceous reef, with the Middle and Upper Kakontwe
formations forming the  non -reefal cap carbonates, with a gradational transition into the

overlying non -carbonaceous Série Récurrente. Turner et al. (2018) asserts that the siliciclastic
sequence of the Grand Lambeau formed contemporaneously to the Kakontwe Formations

off the re ef edge and is not a stratigraphically out of sequence fragment from higher up in

the Katanga Supergroup, as described by previous authors (Briart, 1947, Intiomale, 1982,
Kampunzu et al., 2009).

Various factor provide evidence to support this idea; (1) th e fact that the Grand Lambeau,
and the strata overlying the Série Récurrente are identical (Turner et al., 2018). (2) The

bedding in the Kakontwe dolomites and the Grand Lambeau siltstone and sandstone units

are roughly coplanar (Briart, 1947, Intiomale, 1 982, Kampunzu et al., 2009, Turner et al., 2018
and KICO geologists). (3) The clasts within the brecciated lithology along the Grand

Lambeau contact are made up of clasts from the corresponding adjacent Kakontwe units

(either the Lower, Middle or Upper) or  from the Série Récurrente, depending where along

the reef edge you are.
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Turner et al., 2018 contends that these factors argue
carbonate escarpment and the penecontemporaneous deposition of the Grand Lambeau

agai nst the flank of the growing carbonate bank, and depositional draping to the Série

R®currente atop both of Rigore88. underlying unitso (

The Fault Zone is characterised by a breccia, which could have accumulated as clasts, or

blocks, of the lithified reef which slumped or fell down the reef edifice to accumulate within

a silty matrix at the base of the reef escarpment. Augmenting this, the juxtaposition of t he
carbonaceous Kakontwe and siliciclastic Grand Lambeau is marked by a large, permanent
rheological contrast, and persistent zone of structural weakness (Turner et al., 2018). As a

result, this could have led to further brecciation of the contact zone ove r multiple
reactivations.

Based on the above description, as well as core and underground observations, this variable
bedded and brecciated zone does not appear to be a fault, in the strict sense. The Fault

Zone nomenclature, however, has been used for nea rly 100 years, since the development of
the mine and will remain in use by KICO.
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Figure 7.8 Level Plan Showing Historical Interpretation (A) Compared to the Updated
Reef Edge Interpretation (B) for the Kipushi Fault Zone (FZ)
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Source: lvanhoe Mines (2018) adapted after Turner et al (2018).

A description of the Kipushi stratigraphy and traditional alpha -numeric nomenclature is given
in Table 7.1, with this coding method maintained by KICO during geological logging.
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Table 7.1 Updated Stratigraphic Column for the Kipushi Project
Reef Stratigraphy
Traditional
Subgroup Formation Description Congolese Mineralisation
Designation
. . . . Layer parallel, concordant
Upper Nguba . Katete Formation (Série Laminated, purple to whitish, albite . bearing . disseminated and blebby cpy
Monwezi p calcareous and talcose dolostone with Ki2.1 : . .
(Bunkeya) Récurrente interbedded arev  -green to dark arev shale bands with minor bnt, typically <2%
grey -9 grey ' Cu with minor M o and Re
Finely bedded black carbonaceous dolomite unit,
. . up to 100 m thick (e.g. at Kipushi), characterised . Discordant massive and
. . Kipushi o . Kil.2.2.3 .
Kipushi ; by blark chert lenses and whitish oncolites, slump - replacement cpy and minor
Formation : o (Kil.2.2.4)
Termed Upper structures and lenticular grey -brown dolomitic sph.
Kakontwe by shale. ~50 m thickness.
KICO and GCM Kakontwe unit is a dark grey, stratified, calcareous . .
) . . Disordant massive and
Upper and carbonaceous dolostone with intercalations Ki122.3 replacement cov and minor
Lower Nguba Kakontwe of fine carbonaceous layers and black cherts. ~50 - S Fl)q Py
(Muombe) m thickness (thickens with depth) P
Kakontwe Massive and occasionally finely bedded Discordant massive and
Middle Kakontwe carbonate mudstone. Oncolites at upper Kil.2.2.2 replacement sph with minor
contact. ~80 m thick. cpy
Light grey massive lamelliform and dotted Discordant massive and
Lower Kakontwe calcimicrobial carbonates with a variety of Kil.2.2.1 replacement sph with minor
textures. ~250 m thick. cpy
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cherty and dolomicritic layers alternating with

lightersdolom i cri tic | ayers for

Tigred (Tiger Dol omite)

p

Reef Stratigraphy
Traditional
Subgroup Formation Description Congolese Mineralisation
Designation
Finely laminated blue -grey to dark grey,
sometimes cherty and carbonaceous dolostone,
Kaponda Kaponda Formation calcareous in places. Dark, tortuous, lenticular Ki1 2.1

Off Shelf, Deep Stratigraphy

Upper Nguba

(Bunkeya) Monwezi

Off Reef Facies

Grand
Lambeau

Fine grained sandstones, siltstones and minor
cac-arenites of the 6Grand

Minor cpy and sph associated
with th e Breccia zone, and
the Kakontee contact.
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The Fault Zone (FZ) nature (thickness, lithological, mineralisation composition and style)
changes from north to south across the deposit. The featu re has a sinuous morphology
(Figure 7.9), along both strike and dip. It generally dips at ~70 degrees to the west, but locally
it can be vertical or even dip slightly to t he east. The thickness of this zone generally
decreases from north to south with the thickest occurrence (~50 m) in the north, near the
Upper Kakontwe 8 Série Récurrente contact, thinning to ~1 m in the Lower Kakontwe.

There is large lithological variabili ty across the zone, ranging from a thin (metre scale)
carbonaceous breccia (CBX) in the south, to thick (tens of metres) interbedded dolomite

and siltstone in the north ( Figure 7.9). The drillholes shown in Figure 7.9 are representative of
the type of lithological variation seen within th e FZ. The figure shows the general range of
lithologies observed across the deposit. The CBX is predominantly found in the southern
portion of the deposit, where it typically constitutes the entire zone (KPU145), with minor
variations of bedded carbonaceou s dolomite observed (KPU111). The CBX is seen to
decrease to the north, with KPU040, containing both the CBX and interbedded dolomite and
shale. In the north the zone thickens up and becomes purely interbedded dolomite and
siltstone (eg. KPUO55) and in the far north, close to the Série Récurrente contact, purple
dolomite becomes dominant. It is clearly seen that the dolomitic composition differs across

the extent of the zone. The Grand Lambeau is commonly seen to be altered on the FZ
contact, and can contai n significant pyrite (KPU040, KPUOQ55, and KPU145).

Within the CBX, both the matrix and clasts present in the breccia are variable, depending
where you are in relation to the reef stratigraphy. There is also a contrast of the clast size and
roundness withi n the breccia. The style and intensity of deformation is variable, both within
the same intersection and in neighboring intersections. The spectrum of brecciation is shown
in Figure 7.10. The structural features observed also indicates that the deformation postdates
the brecciation. The Fault Zone has long been recognized as a locus for mineralisation,
which is predominantly copper rich, with minor zinc mineralisation, and in most cases
relatively pyritic.
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Figure 7.9 Lithological Variation Across the Kipushi Fault Zone at the -1330 mRL Level.
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Figure 7.10  Structural, and Mineralisation Variability Within the Kipushi Fault Zone (FZ)

Source: lvanhoe Mines (2018). Carbonaceous Breccia variations from KPU115. A 0 Un-deformed breccia with

carbonaceous matrix and angular dolomite clasts, B d Breccia with aligned dolomite clasts and minor boudinage
structures, C - Sulphide replacement around dolomite clasts, with occasi onal mineralisation shadows.
7.3 Alteration and Metamorphism

The rocks at Kipushi appear to have experienced lower greenschist facies metamorphism.

Kipushi has a unique alteration signature for the Copperbelt, with a multistage assemblage
of dolomite, quartz, Ba feldspar, Ba muscovite, Mg chlorite, phlogopite, and muscovite
(Chabu and Boulegue, 1992; Heijlen et al., 2008).

From the two drill programmes to date, alteration associated with mineralisation is observed

to include dolomitisation of the Kakontwe Forma tion limestone up to 200 m away from the
Fault Zone, silicification of wall rock dolomite, formation of black amorphous organic matter

in the Kakontwe dolomite up to 40 m away, chloritisation along mineralisation contacts and
along fractures, and kaolinisa tion of feldspars within the Grand Lambeau.

The Grand Lambeau that is in direct contact with the Fault Zone has experienced minor
alteration, due to fluid flow along the contact. The alteration exhibits as a colour change

from the typical beige sandstone / siltstone colouration to dark grey. This gradually dissipates
within tens of metres from the contact.
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