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1 SUMMARY
Introduction
The terms of reference for this report were agreed between IMC Group Consulting Limited
(IMC) and Ivanplats Limited (Ivanplats) in December 2011. The purpose of this report is to
support a prospectus to be filed by Ivanplats, in accordance with Canadian National
Instrument 43-101.
IMC visited the property in January 2012.
Property Location and History
The mine and town of Kipushi are about 30 km southwest of Lubumbashi, the capital of the
Katanga province in the Democratic Republic of Congo (DRC) at a latitude of approximately
11˚ 46’ south and longitude 27˚ 14’ east, adjacent with the border with Zambia and
approximately 1,350 m above mean sea level. The Katanga region occupies a high plateau
covered by forest and savannah with a tropical climate.
Production commenced at what was previously known as the Prince Leopold mine in 1924.
In 1967, a new state-owned mining company was formed, Générale des Carrières et des
Mines Exploitation (Gécamines), and the Kipushi mine was taken into this new company.
Underground mining continued at the site until 1993, when production ceased due to a
combination of economic and political factors. Gécamines has been and continues to
dewater the mine.
All mine levels are stated in metres below the surface datum of 1,350 m above mean sea
level.
Ownership
Ivanplats, in November 2011, via an affiliated company, acquired 68% of Kipushi Corporation
Sprl (Kico). Kico itself is a joint venture company set up by Gécamines prior to that date.
A number of Permis d’Exploitation (PE) (mining licences) are held in the name of Kico in
respect of mining and in respect of the recovery of tailings and other rejects on the sites.
Three licences for rejects are in respect of tailings dams and were all ceded from Gécamines
to Kico in March 2011, while mining licence number PE12434 was established in the name of
Kico.
Kico was established for the potential redevelopment of the Kipushi underground zinccopper mine. The existing mining licence area extends to the north of the main mine site
area but historical tailings disposal activities have extended south-east outside the mining
licence area. Prior to any restart of operations it is possible that a new tailings disposal site
or an extension of the mining licence may be required. Any extension to the Kipushi mining
licence area for tailings disposal will involve negotiations with the DRC Government and
other surface rights holders. The current mining licence covers sufficient area for the
possible operation of a re-opened mine, subject to detailed engineering design.
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IMC has relied on a legal opinion of DRC counsel to report on the legal status of the mining
licence and on the joint venture agreement.
Geology
The Kipushi area is underlain by Proterozoic rocks belonging to the Lower Kundelungu
(Nguba) and Roan Supergroups. In the Kipushi area these Proterozoic rocks are folded into a
NW-SE trending anticline, which has been dislocated by a series of faults. One of these, the
Kipushi Fault, the ‘Fault zone’, hosting the North and South deposits, is located on the
northern limb of the anticline. The fault cuts across the strike of the bedding almost at right
angles and dips at an angle of between 50 and 70o to the NW. The mineralisation which has
been traced by means of drilling, undertaken shortly before mine closure in 1993, to a depth
of approximately 1,800 m, is interpreted to have a south-westerly plunge and is currently
considered by IMC to be open at depth.
The historically mined orebody at Kipushi mine comprised copper zinc-lead mineralisation
within the Kipushi Fault, termed ‘fault ore’. This orebody has a strike length of 600 m, and
was mined to a depth of 1,207 m from surface, and is known from drilling to extend to at
least to the 1800 metre level (mL). The Fault zone extends into Zambian territory.
The economic minerals consist mainly of:
Major-sphalerite, chalcopyrite, pyrite and bornite
Minor chalcocite, molybdenite, arsenopyrite and galena
Prior to the cessation of production in 1993, Gécamines discovered and drill-delineated a
high-grade zinc-rich body, termed Blende Pipe No 1 or Big Zinc zone. This body occurs
between the 1200 and 1550mL with approximate dimensions of 100 m strike length by 4080 m width by greater than 300 m plunge length, and remains unmined and poorly explored
at depth.
It has been reported that the Kipushi deposit is of hydrothermal origin. There are other
carbonate-hosted Cu-Pb-Zn deposits within the Lufilian Arc in the DRC.
New mining plans will focus on development below the 1150mL where substantive
resources, principally zinc, have been delineated by Gécamines. Historical resources in the
Big Zinc zone down to the 1500mL are reported to comprise Measured Resources of 0.79 Mt
at 33.5% Zn and Indicated Resources of 3.9 Mt at 39% Zn, with low copper, (Big Zinc zone;
Table 6-3). The combined Measured and Indicated Big Zinc zone resources amount to 4.71
Mt grading 38.55% ZN. Several exploration holes, drilled from difficult angles, confirmed the
continuation of the Big Zinc zone below the 1640mL.
During 2003, in previous work on the Project, IMC examined three historical resource or
reserve estimates for the Kipushi deposit. These were made by Gécamines (undated);
Watts, Griffis and McOuat Limited (WGM) 1996; and Techpro Mining and Metallurgy
(Techpro), 1997. IMC subsequently examined the Techpro and WGM resource estimates in
January 2012. These estimates were based on the results of Gécamines’ underground drilling
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at the Kipushi mine. In 1996 WGM reclassified the Gécamines estimate according to the
JORC code at 20,585,000 tonnes grading 2.27% Cu and 15.18% Zn and are provided for
reference purposes only. For the purposes of this report reliance has been placed by IMC on
the Techpro 1997 estimate as the most appropriate, being a more rigorous and recent
historical estimate.
IMC cautions that no current resource estimate is available for the property and notes that
all references to mineral resource estimates contained in this report are historical estimates,
are included for information purposes only and do not constitute a reliable or official
estimate under the terms of the requirements of section 2.4 of NI 43-101.
Historical Resources Estimate
IMC considers the historical estimate prepared by Techpro in 1997 to be the most reliable
with the following resource reported.
Table 1-1

Historical Resource Estimate Statement (Techpro 1997)
Resource Category

Tonnes

Cu %

Zn %

Measured
Indicated

8,899,979
8,029,127

2.53
2.09

9.99
24.21

Total
Inferred
Included in Total:
Big Zinc Zone
Measured
Indicated
Measured + Indicated

16,929,106
9,046,352

2.32
1.93

16.76
23.32

793,086
3,918,366
4,711,452

1.16
0.68
0.76

33.52
39.57
38.55

Note: The above statement is the Techpro (1997) historical resource estimate and should not be treated by the
reader as a current resource estimate.

The above historical resource is based on the Gécamines estimate which applied 1970s
metal prices which were not changed thereafter. Ground having less than 1% Cu and 7% Zn
was considered to be sterile. The Inferred Resource largely represents the projection of the
Kipushi Fault mineralisation from the 1500mL to the 1800mL. The historical estimate was
prepared in accordance with the JORC code, and a similar resource would likely be reported
using CIM guidelines at the time but neither would meet the criteria required for a current
resource.
Refer to Part 6 for further details on historical resource estimates. Cut-off grade is discussed
in Part 6.3.1.
Environmental
The site has suffered environmental degradation during previous operations. The Mining
Code requires that an Environmental Impact Study (EIS) and an Environmental Management
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Plan (EMP) be submitted prior to mining activities being re-started. Ivanplats has received
legal assurances that it will not be responsible for environmental liabilities arising prior to
the date of acquisition of their interest in Kico. However, and EIS and an EMP will be positive
moves in the site’s improvement.
Conclusions
There is evidence from the historical data of underground mineralised material within the
historically mined Kipushi Fault mineralisation that has remained unmined from previous
operations. Much of this is below the 1200mL and can be explored and accessed by existing
mine infrastructure, augmented by new development which is yet to be designed and
constructed. The 9 Mt at 23% Zn inferred resource below the 1150mL will provide an
opportunity for upgrading to the measured and indicated resource categories by exploration
and deposit delineation drilling. Additionally, exploration drilling will be required to test for
the continuation of the North and South Kipushi Fault mineralisation below the 1500mL to
the 2000mL.
There is also evidence of a new, previously unmined zone discovered and partially explored
by Gécamines before mine closure, known as Big Zinc zone, at the base of the existing mine.
Prior resource drilling of this Big Zinc zone will need to be verified and resource re-defined
by an exploration programme.
Subject to a thorough engineering review, there is substantial mine and surface
infrastructure that will be likely to have some value in future engineering studies.
There are geological, mining and processing risks attached to the extraction of this
mineralised zone. These risks will be analysed in future engineering studies, but there
appear to be no unusual risks that are not normally associated with an underground mining
venture.
Recommendations
If satisfactory information cannot be obtained on Gécamines’ check analysis procedures, it is
recommended that some existing cores, if available, should be re-sampled and re-analysed
at an independent laboratory in order to verify the reliability of historical analytical
information. As there are no internationally accredited analytical laboratories in DRC it is
recommended that the new assaying be undertaken in a reputable international laboratory.
Ivanplats should attempt to make a reconciliation between historical resource and reserve
estimates and actual mine production in order to determine the reason for any discrepancies
and likely future mine recovery and dilution factors.
Ivanplats, in conjunction with Gécamines should make an immediate and thorough search
for missing exploration data and samples at the Kipushi mine and at Gécamines’ analytical
laboratory. Any new information should be incorporated into the existing drillhole database
and a new resource estimate made using suitable geological modelling software. The
resource estimate should then be modified to determine reserves, using mining dilution and
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recovery factors appropriate to the proposed mining method(s), and cut-off criteria
appropriate to anticipated mining costs. This estimate should include estimation of
resources remaining in the upper levels of the mine.
The new resource estimate and geological model should be used to plan for any necessary
additional drilling, and to identify possible exploration targets.
It is concluded that Gécamines’ drill hole spacing, sampling and assay procedures and their
manual sectional and plan methods for estimating metal grades were in conformity with the
standards of the time and for the most part produced satisfactory results. There is a limited
element of risk because there are no records available showing reconciliation between the
mine estimated grades and the processing plant grades which could be used to confirm the
reliability of the resource estimates. Other factors which could have had an influence on
resource grades and tonnage were inflexible cut-off grades, excessively wide assay intervals
and perhaps insufficient rock density determinations, current standard procedures could be
expected to improve results. The historic mining of an exceptionally high grade copper (zinc)
deposit may have reduced the requirement for more flexible ore definition and grade cut-off
parameters.
An appropriate agreement should be concluded with the relevant Zambian mineral rights
holders in order that possible ore grade mineralisation lying at depth within Zambian
territory may be mined in the future. IMC recommends that a full environmental baseline
study and environmental management plan for the site should be implemented by the new
operator.

2 INTRODUCTION AND TERMS OF REFERENCE
The Terms of Reference for this report were agreed between IMC and Ivanplats.
The purpose of this report is to support a prospectus to be filed by Ivanplats. This report is
to comply with the disclosure and reporting requirements set forth in National Instrument
43-101 and Form 43-101 F1.
The sources of information and data used in this report are listed in Section 27, References.
Personal Inspection
Staff from IMC visited the property for two and a half day period from 26 to 28 January
2012. Prior to that, IMC visited the site in 2003 to undertake a similar technical report for
another client.
The latest site visit was conducted by Mr Julian Bennett, Mining Engineer, and Mr Victor
Kelly, Geologist, accompanied by representatives from The Mineral Corporation, a
consultant to Ivanplats.
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3 RELIANCE ON OTHER EXPERTS
The technical observations made in this report are based on IMC’s site visits, including
discussions with technical personnel working at the site, and also on reports conducted by
other Qualified Persons, as referenced in, Section 27.
In section 4.1 of our report, IMC has relied on a legal report from Emery Mukendi Wafwana
& Associates. IMC is therefore not responsible for the information provided in sections
4.1.1, 4.1.2, 4.1.3, and 4.1.7.
IMC is responsible for the information presented in sections 4.1.4, 4.1.5, and 4.1.6.

4

PROPERTY DESCRIPTION AND LOCATION
The Kipushi Mine (Figure 4-1), is adjacent to the town of Kipushi and is about 30 km
southwest of Lubumbashi, in the Katanga province in the DRC at a latitude of approximately
11˚ 46’ south and longitude 27˚ 14’ east, adjacent to the border with Zambia.
Figure 4-1

Location of the Kipushi Mine

Underground production ceased at the Kipushi mine in January 1993 due to a combination
of economic and political factors although the mine continues to be in a care and
maintenance mode. Figure 4-2 shows the general layout of the surface facilities.
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Kipushi Mine Site

The Kipushi mineral zone, which is located close to the Zambian border, may extend into
Zambian territory at depth. No resources within Zambian territory should be included in any
future statement of mineral resources pertaining to the Kipushi Project as defined by
PE12434.

4.1 Legal Title
4.1.1 Mineral Property and Title in the DRC
All mineral rights in the DRC are state-owned, and the holder of mining rights gains
ownership of the mineral products for sale. The main legislation governing mining activities
is the Mining Code dated July 11, 2002 (the 2002 Mining Code). The applications of the
Mining Code are provided by the Mining Regulations (the 2003 Mining Regulations). The
legislation incorporates environmental requirements.
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Under the 2002 Mining Code, mining rights are regulated by exploration permits,
exploitation permits (Permis Exploitation or PEs), small-scale Exploitation Permits and
tailings Exploitation Permits (PE Rejects or PERs).
The DRC is divided into mining cadastral grids using a WGS84 Geographic coordinate system
outlined in the 2003 Mining Regulations. This grid defines uniform quadrangles, or cadastral
squares (or carrés), typically 84.955 ha in area, which can be selected as a "perimeter" to a
mining right. A perimeter under the 2002 Mining Code is in the form of a polygon consisting
of entire contiguous quadrangles subject to the limits relating to the borders of the DRC and
those relating to reserved prohibited areas and protected areas as set forth in the 2003
Mining Regulations. Perimeters are exclusive and may not overlap. Perimeters are indicated
on 1:200,000 scale maps that are maintained by the DRC Mining Registry (CAMI).
Within two months of issuance of a mining or quarry PE, the holder is expected to survey the
perimeter. The survey consists of placing a survey marker at each corner of the perimeter,
and placing a post indicating the name of the holder, the number of the title and that of the
identification of the survey marker.
4.1.1.1

Exploitation Permits
PEs are valid for 30 years, renewable for 15 year periods until the end of the mine's life, as
long as the conditions laid out in the 2002 Mining Code are met.
Granting of a permit is dependent on a number of factors that are defined in the 2002
Mining Code, including:
a) Proof of the existence of a deposit which can be economically exploited, by presenting a
feasibility study, accompanied by a technical framework plan for the development,
construction, and exploitation of the mine.
b) Proof of the existence of the financial resources required for the carrying out of the
project, according to a financing plan for the development, construction and exploitation
of the mine, as well as the rehabilitation plan for the site when the mine is closed. This
plan specifies each type of financing, the sources of planned financing and justification of
their possible availability.
c) Pre-approval of the project's Environmental lmpact Statement (EIS) and the
Environmental Management Protection Plan (EMPP).
d) Transfer to the DRC State 5% of the shares in the registered capital of the company
applying for the licence. These shares are free of all charges and cannot be diluted.
As a PE and PERs already exist on the property and are derived from mining rights under
prior legislation, these obligations are not applicable to the property.
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Rights under Exploitation Permit
The PE, as defined in the 2002 Mining Code, allows the holder the exclusive right to carry
out, within the perimeter over which it has been granted, and during its term of validity,
exploration, development, construction and exploitation works in connection with the
mineral substances for which the licence has been granted, and associated substances if the
holder has applied for an extension. So long as a perimeter is covered by an exploitation
permit, no other application for a mining or quarry right can be granted within such
perimeter. The holder of a PE has the right to extend its permit to include those minerals
which it can demonstrate are “associated minerals”. Associated minerals are those in situ
minerals that are necessarily extracted simultaneously with the minerals listed in the original
permit. In addition, it entitles the holder, without restriction, to:
a) Enter the exploitation perimeter to conduct mining operations.
b) Build the installations and infrastructures required for mining exploitation.
c) Use the water and wood within the mining perimeter for the requirements of the
mining exploitation, complying with the requirements set forth in the EIS and the
EMPP.
d) Use, transport and freely sell the products originating from within the exploitation
perimeter.
e) Proceed with concentration, metallurgical or technical treatment operations, as well
as the transformation of the mineral substances extracted from the deposit within
the exploitation perimeter.
f)

Proceed to carry out works to extend the mine.

A PE expires at the end of the appropriate term of validity if no renewal is applied for in
accordance with the provisions of the 2002 Mining Code, or when the deposit that is being
mined is exhausted.
4.1.1.3

Sale of mining products
Under the 2002 Mining Code, the sale of mining products which originate from the
exploitation permit is "free", meaning that the holder of a PE may sell any licensed products
to a customer of choice, at "prices freely negotiated". However, the authorisation of the
appropriate DRC Minister is required under the 2002 Mining Code for exporting unprocessed
ores for treatment outside the DRC. This authorization will only be granted if the holder who
is applying for it demonstrates at the same time:
a) The fact that it is impossible to treat the substances in the DRC at a cost which is
economically viable for the mining project.
b) The advantages for the DRC if the export authorization is granted.
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PE Rejects
A PE Rejects (PER) allows the licence holder to mine and process man-made dumps on the
licence area only down to the original surface. PERs are valid for an initial period of 5 years,
and can be renewed repeatedly for further 5-year periods, as long as the licence holder has
operated according to the requirements laid down.

4.1.2 Surface Rights Title
The DRC State has exclusive rights to all land, but can grant surface rights to private 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, other than that required for the operation.
The 2002 Mining Code states that subject to any rights of third parties over the surface
concerned, the holder of an exploitation mining right has, with the authorisation of the
governor of the province concerned, and on the advice of the Administration of Mines, the
right to occupy within a granted mining perimeter the land necessary for mining and
associated industrial activities, including the construction of industrial plants and dwellings,
water use, dig canals and channels, and establish means of communication and transport of
any type.
Any occupation of land that deprives surface right holders from using the surface, or any
modification rendering the land unfit for cultivation, entails an obligation on the part of the
mining rights holder to pay fair compensation to the surface right holders. The mining rights
holder is also liable for damage caused to the occupants of the land in connection with any
mining activity, even if such an activity has been properly permitted and authorised. (See
section 4.1.7 “Significant factors and associated risks” for further commentary on surface
rights).
According to the Joint Venture Agreement, the title to surface rights at the Kipushi Project is
held by Gecamines, with the exception of underground facilities such as shafts and
headframes, which are owned by Kico. As noted above, pursuant to the DRC Mining Code,
Kico would have an ability to utilize surface rights on the Project to the extent required in
connection with mining operations.

4.1.3 Royalties
According to the 2002 Mining Code a company holding a PE is subject to mining royalties.
The royalty is due upon the sale of the product and is calculated at 2% of the price of nonferrous 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.
Different rates apply to different types of metals sold. The holder of the mining licence will
benefit from a tax credit equal to one third of the mining royalties paid on products sold to
an entity carrying out transformation of mineral substances located in the DRC. Mining
royalties paid may be deducted for income tax purposes.
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In addition to the royalty paid to the Government an additional royalty is payable to
Gécamines of 2.5% of net turnover, as a term of the joint venture agreement.
It should be noted that in addition to the royalty payments, certain duties are also payable
by private parties carrying on mining activities.

4.1.4 Environmental Obligations
The Mining Code contains environmental obligations that have to be met as part of the
licence application. These are the preparation of an EIS and an EMPP.
The Mining Code provides for a biennial environmental audit. If a company does not pass
this audit, it may lose its permit. Upon mine closure, shafts must be filled, covered or
enclosed, and a certificate obtained confirming compliance with environmental obligations
under the terms of the approved environmental impact study and environmental
management plan.
IMC consider that any future feasibility study for the Kipushi mine site will contain an EIS and
an EMPP.

4.1.5 Ownership and Mineral Tenure
Ivanplats and Gécamines, a state-owned mining company, respectively own a 68% and a
32% interest in the Kipushi Project, through their joint venture holdings in Kico.
A number of mining rights and licenses are held in the name of Kico in respect of mining and
the recovery of tailings and other rejects on the sites. Kico holds one PE and three PERs.
These PERs were assigned by Gécamines to Kico.
The following table summarises the numbering and details of the four permits:
Table 4-1
Nos.

Type

Name

Summary of Mining Licences
Valid dates

Area
ha

Notes

PER12234 Rejects

Kipushi Corporation 25-Jan-11 24-Jan-16

467.2

Ceded from Gecamines

PER12349 Rejects

Kipushi Corporation 25-Jan-11 24-Jan-16

509.7

Ceded from Gecamines

PER12350 Rejects

Kipushi Corporation 25-Jan-11 24-Jan-16

85.0

Ceded from Gecamines

PE12434

Kipushi Corporation

505.0

Mine

2-Jul-11

3-Apr-24

The exploitation permit (PE) is valid for the mining and processing of copper and cobalt and
the tailings permits (PER) are valid for the same elements. In June, 2012, Kico submitted an
application to CAMI to extend PE12434 to permit the extraction and processing of zinc,
among other minerals. Provided Kico can demonstrate zinc is an associated mineral, Kico will
be entitled to the extension as a matter of right under the 2002 Mining Code. Kico believes
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zinc is an associated mineral, which are those in situ minerals extracted simultaneously with
the minerals listed in the original permit.
Figure 4-3

Kipushi Exploitation and Tailings Permits

In Figure 4-3, the outline of mining permit PE12434 and the tailings permits, PER 12234,
PER12349 and PER 12350 are shown. Part of tailings licence PER 12234 overlaps the mining
permit. Mining and tailings licences, PEs and PERs, comprise one or more squares and any
part of these areas extending beyond the DRC national territory are excluded from the
licences.
The mining lease area extends to the north of the main mine site area but historical tailings
disposal activities are visible outside the current mining permit areas. This does not affect
the current work programme.

4.1.6 Tax and Surface Fees
Under the terms of the Mining Code a tax plus a surface fee on the surface area of each
permit area must be paid, as detailed in the following table
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Annual Taxes and Fees

1 year
nd
2 year
rd
3 year
th
4 year on

Tax
US$0.04 per ha
US$0.06 per ha
US$0.07 per ha
US$0.08 per ha

Licence Type

Surface Fee

PER

US$8.00 per ha
US$5.00 per ha

Year
st

PE
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4.1.7 Significant factors and associated risks
4.1.7.1

Overlapping perimeters
The Mining Code states that the perimeter of a PE Rejects cannot be extended over the
perimeter of neighbouring permits. The perimeters of PERs 12349 and 12350 encroach
respectively upon the perimeters of a permit held by Wentona Properties Limited (Wentona)
and one held by Comisa Sprl (Comisa). CAMI should therefore have issued unfavourable
opinions as regards the granting of PERs 12349 and 12350 to Gécamines due to
unauthorised encroachment of these PERs on perimeters to Wentona and Comisa.
It should be noted that a written consent has been obtained from Wentona as it regards the
rights to the surface area covered by its permit and Kico. But such consent does not suffice.
Wentona should either waive or assign the part of its permit overlapped by PER12349 for
Kico to be able to enjoy the rights granted to it under PER12349.
Regarding Comisa’s permit, following a consultation with CAMI, it appears that Comisa’s
permit expired on November 13, 2008 resulting in the invalidation of its permit and thus a
non-encroachment of PER12350.

4.1.7.2

Obligation to commence works
An obligation to commence works falls upon permit holders in accordance with Article 197
of the 2002 Mining Code. If works are not commenced within a certain time frame then the
validity of the permit will be affected. PE12434 is exempt from this obligation as it stems
from PE481. However under PERs 12349, 12350 and 12234 Kico is obligated to commence
works within 12 months from the issuance of the research certificate granting the permit as
they were granted independent of any previously existing mining right. Commencement of
works entails a number of activities as stipulated within the Mining Regulations including,
without limitation, at least 3 days of research carried out by a geologist and approval for the
permit rehabilitation plans.
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It is the view of IMC that Kico is undertaking a significant programme of activity at the
Kipushi site including a major dewatering scheme underground and a detailed geological
appraisal, sufficient to satisfy the requirement.
4.1.7.3

Surface rights
Gécamines retained ownership of much of the surface mining infrastructure in connection
with the transfer of licenses, and any exploration, development and mining operations
would need to accommodate their interest in this infrastructure. This includes two
concentrators on site, one of which is in operation through a contract processor.

4.1.7.4

Environmental obligations
Environmental obligations must also be considered in relation to the validity of the mining
rights. Rights granted under the former mining law (i.e. PE481) must comply with Article 408
of the 2003 Mining Regulations. Article 408 stipulates that within 12 months of the issuance
of a licence, the titleholder must file a ‘Plan d'Ajustement Environmental’ (PAE). Failure to do
so may result in the suspension of operations. Ivanplats advises that they are commencing a
baseline environmental study and intend to file a PAE as required.

5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE
AND PHYSIOGRAPHY
The Kipushi mine is located 30 km southwest of Lubumbashi, the capital of Katanga province
in the DRC, and is close to the DRC-Zambian border. It is approximately 1,350 m above mean
sea level. The Katanga region occupies a high plateau covered by forest and savannah. The
topography around Kipushi is gently undulating with some shallow valleys created by small
streams. The major valley is that of the Kafubu River that flows in the centre of a syncline.
Figure 5-1
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There are national and international scheduled flights into Lubumbashi. Access to the mine
from Lubumbashi is by paved road, which is in a variable state of repair, the worst stretches
of which were under repair in early 2012.
The climate is tropical with an average daytime temperature of about 27 °C and annual
average rainfall of about 1,100 mm (Ref. 5). Seasonal climatic variations are related to the
wet (November to April) and dry seasons, each lasting approximately 6 months. The
weather has not impacted on mining operations in the past.
Although the town of Kipushi is theoretically administered independently of the mine,
Gécamines operates the schools, hospital, water supply, sewage treatment, and other
government services. The mine and town have, over the years become interlinked with, for
example the tailings disposal system for concentrator running very close to habitations.
The mining licence area (Figure 4-3) extends well to the north of the main mine site area but
historical tailings disposal activities have extended south-east outside the mining licence
area. Prior to any restart of operations either a new tailings disposal site or an extension of
the mining licence will be required.
A large proportion of the local population was employed at the mine until suspension of
mining operations in 1993. A number of mine personnel have been employed on care and
maintenance operations and many of the senior managers still live in the area. Gécamines
employed around 280 people on site at Kipushi at the time of the 2012 visit.
Electricity is supplied by SNEL, the state owned power company, using two transmission lines
from Lubumbashi. There are pylons in place for a third line. At an early stage prior any
reopening of the mine it would be a priority to negotiate with the utility for the provision of
an adequate power supply. Workers’ houses are supplied with electricity by the mine at no
cost. Other infrastructure is in place on the property, and these facilities are in various states
of repair. They are described further in section 6 of this report.
A link with the rail system in neighbouring Zambia provides access to the ports of Dar-esSalaam in Tanzania, Maputo in Mozambique, and Durban in South Africa. However, at
present, much of the product from the mines in Katanga Province is transported by road to
the Republic of South Africa via Zambia.

6 HISTORY
6.1 Previous Ownership
The mine was originally discovered in 1915 and was named the Prince Leopold Mine. A
Belgian company, Union Minière du Haut Katanga (UMHK), started mineral production at the
Prince Leopold mine in 1924, and reportedly operated the mine on a more or less
uninterrupted basis for 42 years. In 1967, with the formation of the state owned mining
company Gécamines, the renamed Kipushi mine was nationalised. Production continued
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under Gécamines until 1993, when, due to a lack of hard currency to purchase supplies and
spares, the mine was put on a care and maintenance program.

6.2 Exploration Results
Gécamines drilled a total of 762 holes, between 850-1270mL, nearly 93,000 m, into the
Kipushi deposit between 1974 and 1994, and submitted nearly 7,500 samples to its own
laboratory for routine analysis. In addition, there has been extensive underground
development.
The Kipushi Fault zone mineralisation has been traced by exploration drilling to the 1800mL.
The footwall Big Zinc zone extends to approximately 1550mL. The presence of mineralisation
in four holes drilled at steeply inclined angles, sub-parallel to the mineralisation, down to the
1640mL enabled the hypothetical projection of the Big Zinc zone to the 1800mL. Further
drilling to test the validity of this assumption, is planned by Ivanplats when suitable drill sites
become available from which to conduct a drilling programme.

6.2.1 Historical Estimates
There have been three historical resource estimates prepared for the Kipushi deposit. These
were made by Gécamines (undated); Watts, Griffis and McOuat Limited (WGM), 1996;
Techpro Mining and Metallurgy (Techpro), 1997. IMC has reviewed the WGM and Techpro
estimates, which were based on the Gécamines data, and considers the Techpro estimate to
be most appropriate as the basis for this report. All of these historical resource statements
were based very largely on the results of Gécamines underground drilling at Kipushi mine.
Zinc Corporation of South Africa (Zincor) is reported to have made another estimate in 2001
using proprietary geological modelling software; however IMC has not seen or reviewed this.
The Techpro resource estimate used Gécamines’ estimate (modified for minor errors) but
excluded some areas considered to be inaccessible. IMC considers the estimate prepared by
Techpro to be the most reliable with the following resources reported:
Table 6-1

Techpro Historical Resource Estimates

Resource Category

Tonnes

Cu %

Zn %

Measured
Indicated
Total
Inferred

8,899,979
8,029,127
16,929,106
9,046,352

2.53
2.09
2.32
1.93

9.99
24.21
16.76
23.32

Note: The Techpro resource estimate statement is based on Gécamines’
information and therefore IMC believes that the Gécamines’ cut-off grades
would apply. Some of the mineralisation at depth may extend into Zambia as
shown in Figure 6-1. This is discussed in more detail in Section 6-3.
The above statement is a Techpro (1997) historical estimate and should not
be treated as current resource estimate.
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The historical Techpro estimates appear compatible and within an acceptable error range
considering the quality of the data and the methods employed. However, if any of these
resources are within or near previously mined areas and there has been consequent ground
deterioration or pillar robbing, this might have an adverse effect on the extractable
resources and future mining. The comment above with reference to the cut-off grade used
in the historical resource statement should be noted. In many ways, it is irrelevant in the
modern day sense in that the Gécamines’ use of cut-off grades was quite different to the use
of cut-off grades used elsewhere in the world.
It may be noted that any possible extension of the historical Techpro resources into Zambia
is likely to be below 2,000 m vertically from surface and no exploration or mine construction
work has taken place at this depth. In any case, IMC has not included any resource that
occurs outside of the DRC in its historical resource estimation.

6.2.2 Gécamines’ Estimation Methodology
IMC notes that in this report, the term orebody is used as a historical title, such as in the
term North Orebody. The use of the term orebody in this sense in no way indicates that IMC
agrees or proposes that the mineral zone being described meets the criteria for ore in the
currently accepted economic and technical sense.
Underground drilling of the Kipushi orebody was initially along sections spaced 15 m apart.
When a level was developed for mining, a drift was usually developed parallel to the ore
zone thereby providing access for additional horizontal drilling at 15 m intervals.
Subsequently, sub-level crosscuts were driven at 10 m intervals across the orebody,
providing access for additional detailed sampling as shown on the geology department’s
1:500 scale mineralisation outline and grade and tonnage estimation maps. The drillhole
and crosscut sampling information was used to construct a series of 1:500 scale level plans
spaced at intervals of 12.5 m onto which ore category areas were traced, using a minimum
mining width of 5.0 m. The areas on these level plans were then projected halfway (6m) to
the adjacent level for volume estimation and the tonnage estimated using a density
calculated from the formula density = 2.85 + 0.039 (Cu%) + 0.0252 (Pb%) + 0.0171 (Zn%).
Although assays were made for iron there appears to have been no density factor (Fe%)
generally applied for pyrite.
Ivanplats made twelve density determinations of drill core from the Big Zinc zone from a
variety of mineralisation types as shown below.
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Mineralisation Types

SG

Mineralisation

4.31
3.90
4.04
3.97
4.11
4.14
3.26
3.85
3.39
3.37
3.97
3.91

semi-massive sphalerite + pyrite
semi-massive sphalerite + pyrite, minor chalcopyrite
massive honey-brown sphalerite
massive honey-brown + dark sphalerite
bedded honey-brown sphalerite
semi-massive pyrite + sphalerite in dolomite
disseminated sphhalerite + minor chalcopyrite in black dolomite
semi-massive sphalerite + ~10% pyrite
disseminated pyrite>sphalerite in dolomite
sphalerite stringers + minor pyrite in dolomite
semi-massive sphalerite + pyrite
disseminated sphalerite + ~30% clasts of massive pyrite

The average density of the 12 samples is 3.85 t/m3 which would appear to be more realistic
than the density factor applied by Gécamines.
IMC considers that the Gécamines density estimation factor is approximate and may be
inappropriate for the estimation of zinc in high grade iron-poor sphalerite such as occurs in
the Big Zinc zone. Gécamines does not appear to have applied a density factor for pyrite and
this may have resulted in underestimating the density of low iron zinc rich mineralisation,
particularly in association with significant quantities of pyrite. However, IMC considers that
these methods should provide a reasonably correct global estimate, except in pyrite rich
areas. A digital, geologic model interpolation would also provide a reliable estimate, which
within local areas would ensure greater accuracy and better mining control.
Gécamines was principally interested in the copper content of the Kipushi deposit, and not
its zinc content. This explains why it used the following cut-off grade factors, based on
1970’s copper/zinc prices, in determining ore and waste:
Ore:

Cu > 2% or Zn > 14%

Low grade:

1% < Cu < 2% or 7% < Zn < 14%

Waste:

Cu < 1% and Zn < 7%

By using this cut-off grade formula, material grading 2% Cu and 0% Zn would be considered
to be ore, whereas material grading 1.9% Cu and 13.9% Zn would not. Low-grade ore, as
defined above, was only mined when it occurred within an ore grade intersection. The grade
categories were outlined on level plans. These cut-off grade factors were apparently not
revised for years, despite changing metal prices. If zinc as well as copper is to be mined and
concentrates produced by flotation, then this method of defining ore grades would need to
be radically changed.
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Mineralisation Grade Cut-off Outlines and Mined Areas

By applying these cut-off parameters to the Kipushi resource, Gécamines established
resources which it classified as being Certain, Probable and Possible. Techpro was of the
opinion that these three terms approximate Measured, Indicated and Inferred resource
categories. The Certain category was based on the results of detailed sampling in the sublevel crosscuts, as well as from drillholes. The Probable category was based on a reasonable
number of drillhole intersections and the assumption of geological continuity between them.
The Possible category was based on the results of a few drillhole intersections and the
projection of known geological controls on the orebody. In these resource categories no
allowance was made for dilution or mining recovery, instead a mine call factor was applied
to estimate the actual recovery.
IMC is unable to validate the accuracy of the Gécamines’ estimate through its reconciliation
with the results of actual production, since the requisite information was not available.
Once the sub-level crosscuts were developed for the sub-level caving mining method, the
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geologists’ sampled them and re-estimated the reserves in each mining block. However,
Techpro commented that “even monthly production grades cannot be predicted with any
degree of certainty”.
The Gécamines estimation method was obviously very cumbersome and is now outdated,
and the use of the cut-off formula was inflexible and inappropriate. None the less, the
resource estimates are reported to have been adequate for the mining department’s
requirements at that time. Allowance should have been made for mining loss and dilution in
the Certains and Probable categories, appropriate to the width of the orebody and the
mining method.

6.2.3 Techpro Estimate
Techpro used the Gécamines level plans to develop a mine production schedule for a
feasibility study. The Gécamines “Certains”, “Probable” and “Possible” resource categories
were accepted by Techpro as being closely equivalent to the measured, indicated and
inferred categories of the Australasian JORC Code. However, IMC notes that the Techpro
historical estimate is not a current estimate underJORC or NI 43-101 standards and as such
should be treated with due caution. Where possible, Techpro checked the Gécamines figures
and concluded that they were mostly acceptable (after a few minor corrections) and were
representative of the mineralised deposit. Different recovery and dilution factors were
applied to these resources in order to derive mining reserve figures.
Techpro’s measured resource of 3.7 Mt (from 100mL to 1150mL) is accessible from the
previous mine development, but only that below 850mL is accessible to trackless mining
methods from the ramp. The grade of this 3.7 Mt material is 2.01% Cu and 2.05% Zn which is
close to the historical cut-off grade for Kipushi. A proportion of these resources may also be
unavailable for various mining reasons.
The measured resource of 5.2 Mt (from 1150mL to 1295mL) was based on the results of
mine development and a very large number of samples taken in the mineralised deposit, and
was available without the need to deepen the existing decline. Techpro’s indicated resource
of 8.0 Mt (from 1295mL to 1500mL) was based on the results of holes drilled from the
1272mL hanging wall exploration drive. These holes gave an average intersection density of
one borehole per 600m2 (say 20 m by 30 m) of mineralised intercept, which Techpro
considered adequate for mine production planning purposes. Further drilling would be
necessary for mine development.
Techpro made an inferred resource estimate in 1997 of 9,046,352 tonnes at 1.93% Cu and
23.32% Zn to the 1800mL.
Techpro made a further inferred resource estimate from the 1800mL to the 2000mL, but this
has been excluded here because it is considered the mineralisation variability and continuity
in the Fault zone does not warrant extrapolation greater than 200 m,(Table 6-1). At 2000mL,
a significant proportion of any potential mineralisation on the Kipushi Fault plane may
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extend over the international border, and only be workable by agreement with any mineral
rights holder and by tribute agreement with Zambia.
The presence of Big Zinc zone mineralisation in four holes drilled at steeply inclined angles,
sub-parallel to the mineralisation, down to the 1640 mL indicates significant down-plunge
exploration potential below the 1500mL. Pending such exploratory drilling, IMC has excluded
areas below 1500mL from the Big Zinc zone inferred resources. The Big Zinc zone has
measured 0.8 Mt at 33%Zn and indicated 4 Mt at 40% Zn resources from 1207.5 mL to
1500mL and is open down dip below the 1600mL.
Figures 6-5 shows the outline of Big Zinc zone at the 1500mL to be about 100m northeast of
the Zambian border. From the 1500mL plan and section the Big Zinc deposit may be
interpreted as dipping northwest in the footwall side of the Fault zone and plunging steeply
towards the international border and may be reasonably projected to at least the 1800mL
within the PE.
Techpro appreciated the need for the Gécamines database to be computerised and
recommended that this be done to allow modern geostatistical estimation methods to be
used although its estimate was still based on the existing inflexible and outdated Gécamines
cut-off grade criteria.

6.3 Disclosure of Historical Mineral Resource Estimate
IMC has examined three resource estimates for the Kipushi deposit. IMC has not prepared
its own estimate but is of the opinion, based on the information provided, that the 1997
Techpro estimate is generally fair and reasonable for the demonstrated (measured plus
indicated) resource estimation as an historic resource estimate. There was less information
contained in the WGM report on which IMC could base an opinion.
IMC is of the opinion that further work is required to confirm and upgrade the historical
estimate to current mineral resources.
This will entail extensive resampling of mineralised drill core and the twin drilling of a
significant number of holes in order to assess the validity of the Gécamines work. All
assaying will be required to be undertaken at an internationally certified laboratory.
IMC is of the opinion that:
(i) Sufficient work has not been done to classify the historical estimate as current
mineral resources or mineral reserves and
(ii) The issuer, Ivanplats is not treating the historical estimate as current mineral
resources or mineral reserves.
From the 1150mL to the 1800mL the Kipushi Fault zone may include some mineralisation
outside the DRC territorial border, which should be excluded from future resource estimates
unless there is an accommodation agreement with Zambia. Without any such agreement,
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there is no intention or indeed, any need to extract this material. The existence of the
Zambian mineralisation would have no effect on Kipushi operations.
The Techpro estimate, was carried out by a Qualified Person and was based on its validation
of Gécamines own resource estimate, which was made using “classical” estimation methods.
Measurement of resource volumes was carefully carried out on mineralisation with a
minimum mining width of 5 m. Tonnage determinations were made using a density factor
which may underestimate tonnage for high grade, low iron sphalerite mineralisation. The
principal shortcoming to the estimation methodology was its dependence on unrealistic and
inflexible grade cut-offs, which may have resulted in the exclusion of potential ore.
The Techpro historical resource estimate is detailed by mineral zone and resource category
in Tables 6-3 and summarised in Table 6-4. IMC cautions that the resource classifications
provided below may not conform to current standards and guidance and consequently there
may be some re-classification of resource once the historical estimate is converted to a
current mineral resource estimate.
Table 6-3

Historical Kipushi Mine Resource Estimate - Techpro
South Orebody

Category
Measured

Level
from
to
100
1150

Measured
Measured
Measured
Measured
Measured
Measured
Measured
Measured

1150
1207.5
1220
1232.5
1245
1252.5
1270
1282.5

Total Measured

1150

Indicated
Indicated
Indicated
Indicated
Indicated
Indicated
Indicated
Indicated
Total Indicated

Ivanplats Ltd
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Cu %

1295

1500

Zn %

Tonnes

Cu % Zn %

Big ZincZone
Tonnes

Cu % Zn %

2.90
8.47
7.29
3.39
1.64
2.48
1.94
2.50

29,395
72,663
109,568
71,867
198,331
163,396
147,866

0.61
1.72
2.75
1.81
0.89
0.53
0.56

18.58 1,894,215 4.19 4.35

793,086

1.16 33.52

19.87
17.30
15.54
14.74
15.86
20.07
19.25
19.25

264,043
606,238
594,231
767,424
761,633
769,455
135,924
19,418

1.72
1.51
0.46
0.45
0.44
0.38
0.22
0.33

3,711,000 2.01 2.05

1207.5 1,096,454 2.28
1220 249,325 1.93
1232.5 210,458 2.33
1245 202,969 2.78
1252.5 191,824 2.78
1270 208,721 2.76
1282.5 169,562 3.20
1295 172,365 2.92

1295 1302.5
1302.5 1320
1320
1355
1355
1390
1390
1425
1425
1460
1460
1495
1495
1500
1295

Tonnes

North Orebody

2,501,678 2.47
92,468
172,324
358,626
237,773
239,250
207,757
172,988
21,008

2.29
2.27
2.47
2.46
2.13
1.94
2.19
2.19

1,502,194 2.27

19.65
17.95
18.06
16.30
19.49
19.58
16.68
15.70

602,436
336,715
266,764
182,056
147,732
99,832
116,895
141,785

106,891
275,534
456,872
451,879
398,171
427,717
422,935
68,568

3.39
4.91
5.29
4.39
3.53
3.70
3.95
4.85

4.49
3.81
4.36
3.66
4.39
4.34
3.93
3.50

4.24
5.36
4.84
6.35
5.94
4.68
4.09
8.70

31.25
33.95
29.59
31.87
31.05
35.70
38.37

35.23
34.77
39.52
41.79
36.30
43.99
49.05
49.05

17.04 2,608,567 4.09 5.25 3,918,366 0.68 39.57
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Note:
IMC assumes that historic measured resources between 100mL and 1150mL
are mostly located in the North Orebody and these low grade remnants occur within
largely mined out areas with potential access problems. However, as the Fault zone
mineralisation is open to depth, IMC is of the opinion that the Techpro inferred resource
estimate of 9 Mt inferred down to the 1800 mL should be accepted (Table6-4). Future
drilling of the inferred resource areas will enable much more reliable estimates in the
indicated and measured resource categories to be determined.

Included in this historical Resource Estimate are Measured and Indicated Resources within
the Big Zinc Zone, which total 4.71 Mt grading 38.55% Zn, from the 1207 mL to the 1500mL.
Below the 1500mL there are drill intersections with Big Zinc style mineralisation present, but
insufficient drilling to declare Indicated Resources. IMC are of the opinion that the Inferred
Resource largely represents an acceptable projection of the Kipushi Fault zone
mineralisation from the 1500mL to the 1800mL.
Table 6-4

Historical Kipushi Mine Resource Estimate Categories - Techpro
Tonnes

Cu %

Zn %

3,711,000
2,501,678
1,894,215
793,086
8,899,979

2.01
2.47
4.19
1.16
2.53

2.05
18.58
4.35
33.52
9.99

1,502,194
2,608,567
3,918,366
8,029,127
16,929,106

2.27
4.09
0.68
2.09
2.32

17.04
5.25
39.57
24.21
16.76

9,046,352

1.93

23.32

Measured
Remnants above 1150mL
South Orebody
North Orebody
Big Zinc zone
Total Measured
Indicated to 1500mL
South Orebody
North Orebody
Big Zinc zone
Total Indicated to 1500mL
Measured + Indicated to 1500mL
Inferred to 1800mL

IMC considers that the measured and indicated resource estimates conform to the
Definitions and Guidelines contained in the CIM’s Standards on Mineral Resources and
Reserves at the time of Techpro’s 1997 estimation but would not meet current standards
and therefore should be regarded as historical rather than current resources.
The measured resource of 5.2 Mt (from 1150mL to 1295mL) is based on the results of mine
development and a very large number of samples taken from the Kipushi deposits. It is
available without the need to deepen the existing decline, which currently bottoms at
1327mL.
The measured resource of 3.7 Mt (from 100mL to 1150mL) is accessible from the previous
mine development, but only that below 850mL is accessible to trackless mining methods
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from the ramp. A large proportion of these resources may also be unavailable for various
mining reasons.
The indicated resource of 8.0 Mt (from 1295mL to 1500mL) is based on the results of holes
drilled from the 1272mL hanging wall exploration drive and is considered adequate for mine
production planning purposes.
A technical and economic feasibility study, following sufficient confirmatory re-drilling and
re-sampling of Gécamines drill holes under current QA/QC standards, will be necessary in
order to determine whether these mineral zones are economic to mine.

6.4 Historical mining methods
Initially, mining of ore took place in an open pit mine, and subsequently continued
underground. When the underground mine was in production, it was reported that two
mining methods were in use: sub-level caving and sub-level stoping. Methods for possible
future exploitation will be discussed in future engineering studies.

6.5 Historical process methods
Previously, the sulphide ore being mined was crushed, milled and a zinc and copper
concentrate was produced by flotation. Processing of possible future mineral production
will be discussed in future engineering studies.

6.6 Historical production
Mining at Kipushi started off as an open pit operation but by 1926 had become an
underground mine, working down to the 1150mL. Historical production data from
Gécamines was filed in 1996 in the Watts Griffiths McOuat report (Ref. 1). From 1926 to
1993 production from the mine was approximately 60 Mt at 11.03% Zn and 6.78% Cu,
including from 1956 through 1978 12,673 tonnes of lead and approximately 278 tonnes of
Germanium. In addition, Gecamines report that germanium and lead concentrates have
been produced, although not continuously. In total, some 278t of contained gemanium and
12,670t of contained lead in concentrate has reportedly been produced.
The most recent production data available is shown in Table 6-5.
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Table 6-5 Kipushi Mine - Recent Historical Mine Production
Year
1985
1986
1987
1988
1989
1990
1991
1992
1993

Feed
(000t)
1,589
1,508
1,325
1,387
1,358
1,334
1,043
619
147

%Cu

%Zn

3.47
3.21
3.24
3.08
2.65
2.26
1.89
1.75
1.85

6.86
8.40
10.11
10.29
9.37
8.53
7.82
7.32
9.05

Zinc Cathode
(t)
72,260
71,490
62,950
69,120
61,210
44,400
32,730
no data
no data

%Zn in Zinc
Conc.
52.6
no data
53.3
50.0
51.9
51.8
53.2
no data
no data

%Cu in Zinc
Conc.
4.5
no data
3.1
3.7
3.7
3.4
2.9
no data
no data

6.7 Mine infrastructure
There is a significant amount of infrastructure existing at the site. This includes a series of
vertical mine shafts to various depths and other mine excavations and services, a connection
to the national power grid, offices, workshops, housing and a local community. Figure 6-2
provides a schematic representation of the infrastructure as it pertains to the Kipushi Fault
and Big Zinc zones.
Figure 6-2 Schematic Representation of Kipushi Underground Infrastructure
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The mine itself is a source of water for processing and possibly for domestic use. Rights to
the surface area at Kipushi are held by Gécamines. The area is over 500 Ha and it can be
reasonably stated that space for future surface works will not be an issue.

6.7.1 Mine shafts
There are a number of vertical mine shafts, the newest and most significant being the P5
shaft. This is a 1,240 m deep shaft with a lowest operating level at 1200mL. It is has 3
independent ASEA friction hoists, one fitted with 2 15 t skips in balance, one with a single
cage capacity 7,000 kg and counterweight, and a small service hoist with a 500 kg cage
capacity. All compartments are workable but at reduced speed at the time of the visit. The
condition of the facility is fair and will require an engineering programme to bring the whole
shaft up to a fully working standard. The shaft is around 1.5 km from the main mining zone.
There is a series of old shafts closer to the mining area, the P1, P2 and P3 shafts. These are
of varying depths and form a circuit with a series of sub-vertical shafts to gain access to the
lower levels of the mine. Hoisting through this circuit is complex and inefficient, plus there
are stability issues with the above 3 shafts and particularly the shaft guides. These shafts are
probably no longer fit for use as major mine accesses.

6.7.2 Mine excavations
From the various shafts, there are a series of mine crosscuts and levels providing access to all
parts of the mine and which also serve as transport routes to the shafts. Generally, these
excavations were in good condition, and were of a good size for large scale underground
mining equipment. Roof support is not seen to be an issue, and many of the openings were
unsupported in rock of high quality.

6.7.3 Ventilation
The main ventilation shaft is P4 shaft with an underground main fan exhausting from the
mine and forcing up the vertical shaft. A further exhaust fan on the surface assists in
providing ventilation pressure to remove air from the mine. Underground, there were good
airflows. These will need to be managed to ensure air reaches all working places, but
overall, the underground environment is not an issue.

6.7.4 Pumping and water control
Following the suspension of production in 1993, Gécamines continued to dewater the mine
below the 1206mL pump station. In early 2011, the lower levels of the mine flooded again,
and pumping was restricted to operations on the 850mL and above.
All of the pump stations on and above this level are in working order, although additional
pumps are planned and motors for the pumps are under repair at the Gécamines repair
shops in Likasi. The water has not caused undue damage to the pumping equipment, with
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the exception of the electrics which have needed significant repair. The condition of the
refurbished pump stations and underground reservoirs is good.
The immediate aim is to reach the 1206 mL pump station which has 6 Sulzer pumps
installed. Once this station is reached and refurbished, pumping capacity will be significantly
increased.
At the time of the January 2012 visit, a South African mining contractor was on site at P5
shaft 850mL using 3 Grifo pumps pumping directly to surface. Some 65% of the water,
totalling some 2,500 m3 per hour, is being handled by the Grifo pumps, the remainder being
pumped by the legacy cascade system via P1/P3 shafts.
Figure 6-3

Pumping installation at P5 shaft 850mL

6.7.5 Electrical power
Two lines are currently in use and are fed from the Lubumbashi and Karavia substations, one
at 110 kV and one at 50 kV. A third 110 kV line has had its transmission cables removed to
prevent loss or theft although the pylons remain in place. Gécamines is responsible for
these lines. There is a basic power reticulation system in place at Kipushi, which allows
hoisting, ventilation and pumping operations to continue at the mine, plus the domestic
demand in Kipushi town. Further engineering work would be required to bring it up to
capacity for an operating mine and plant.
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6.7.6 Surface installations
There are a number of offices and workshop buildings at the site. The offices are partially in
use and are in fair condition. There are two concentrator plants both owned by Gécamines.
One, the Luiswishi plant, is in use by a local company for processing its ores mined at the
Luiswishi mine, and the second plant is derelict.

6.8 Environmental studies, permitting and social and community impact
The Kipushi Mine has had a long production history and while production is suspended at
present, management are continuing to dewater the mine down to the approximately
1300mL. Also, there has been some processing activity recently at the Luiswishi plant with
tailings being disposed of on site.

6.8.1 Water Quality
Gécamines management reported in November 2002 that approximately 2,100 m 3/h and
600 m3/h was being pumped from No. 3 and No. 5 shafts respectively. Ivanplats will be
commencing environmental sampling as part of its environmental baseline study.

6.8.2 Old open pit
An open pit, last mined in 1925, lies directly above an area of the underground workings
and has been used for tailings disposal from the Luiswishi operation. The old pit also
contains ponded water. It will therefore be necessary to stabilise the material lying within
this open pit prior to the commencement of underground operations at Kipushi.

6.8.3 Old Concentrator Area and Tailings Dams
Records show that historically, stocks of zinc concentrate were kept on site and the
concentrate stockpile area to the south-east of the old concentrator still shows evidence of
this with very large amounts of mineralised dust present.
The old concentrator itself is dilapidated and in a poor state of repair but not contributing
materially to the overall mineral contamination. No significant spills of oil or chemicals were
observed.
There are three tailings dams on site, situated to the south-east of the old concentrator in
the Kipushi river valley. The stability and contribution to environmental degradation was not
measured during the site visit.

6.8.4 Conclusions
In conclusion, the whole site has suffered environmental degradation which, in the absence
of any funding for remedial measures will continue to degrade. A resumption of responsible,
profitable mining and processing activities would enable such remedial measures to be
implemented and the social impact of a restart of production will likely be positive.
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The Mining Code contains environmental obligations that will have to be met as part of the
licence application. These are an Environmental Impact Study (EIS) and an Environmental
Management Plan of the Project (EMPP). Neither an EIS nor an EMPP had been submitted at
the time of the IMC visit.
Under the Mining Code historic liabilities, including environmental liabilities lie with the
licence holder. Ivanplats has received legal assurances that it will not be responsible for
environmental liabilities arising prior to the date of their acquisition of an interest in Kico
and arising as a result of surface activities on the property area being conducted by third
parties. Nevertheless, any mitigation of any liabilities may form part of the agreement to be
negotiated with Gécamines.
In order to assess historic liabilities, IMC recommends that a full environmental baseline
study and environmental management plan for the site is implemented by Kico.

6.9 Attaining NI 43-101 compliant resources
6.9.1 Historical Resource estimate below 1150 m level
With further exploratory drilling and evaluation the bulk of the measured, indicated and
inferred historical resources from the Techpro estimate may form the basis for the
development of a new mine below the 1150mL. The authors of the Kipushi Technical Report
concluded that the drill section spacing at 15 m intervals along the Kipushi Fault zone was
adequate for historical resource definition considering the strength of the mineralization
continuity. The Techpro estimates are conservative. Mining development and production
will likely not be affected by previous mining in areas above the 1150mL. With additional
twin hole drilling, the re-sampling of a proportion of the mineralised intervals and lower
grade wall rock, may enable these historical resources to be established in accordance with
current industry regulatory standards.
Assaying, and referee assays, by internationally certified laboratories and the provision of
suitable standard samples of the Kipushi zinc and copper mineralisation types are required.

6.9.2 Geology and Mineralisation below 1150 m level
As in the upper levels the sphalerite zinc mineralisation away from the Kipushi Fault zone is
principally situated in the Kakontwe limestone, with the mineralisation typically stronger
towards the base of the formation.
The observations of IMC are confined to the 850mL and above as the deeper levels remain
flooded. In a mineralised zone on the 850mL uppermost Kakontwe is represented as a fine
grained dark dolomite intercalated with thin, 3 to 4 cm bands of glassy black chert. The zinc
mineralisation occurs as blebs and disseminations within the dolomite and at this locality
appears to be associated with minor tectonic movement causing delaminating of the
bedding, to create mineralising channel ways, rather than to karst structures.
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Observations on the Big Zinc zone itself were confined to reviewing drill core from four
holes, comparable to drill holes shown on Figure 6-4.
A drill hole on Section 7,
(1270/7/V+30/-55 SE), passed through a long massive sphalerite interval. The sphalerite
within several metres of the contacts with the wall rock is dark brown, possibly indicating a
greater iron content, while that within the core of the intersection is honey coloured,
indicative of zinc-rich sphalerite.
One hole had a wide interval with very high pyrite content and correspondingly assayed a
low 2.5% Zn value.
In some core evidence of bedding was apparent, as was mineral zonation. In future logging
more attention could be usefully applied in making observations which may provide an
improved understanding of the environment in which the metallic minerals were deposited.
Figure 6-2

Big Zinc zone Cross-section; Drilling, 1272 mL Exploration HW Drive

It is clear from the above section through the Big Zinc zone, Error! Reference source not
ound., that three steeply dipping exploratory holes have intersected exceptionally high
grade zinc, 42 to 45% Zn, between the 1375 and 1600mL elevations, with over 60 to 100 m
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apparent thickness. Although such zinc rich bodies may be irregular in shape and of
uncertain continuity, good prospectivity for further discovery is apparent. The outline of the
Big Zinc zone, Figure 6-5, shows the pipe like outline of the deposit and its position on the
southeast, footwall side of the Fault zone.
Figure 6-3

Outline of Big Zinc zone at 1500mL

Future drilling may be from a second drift further to the northwest on the 1272mL to
provide a better angle for drilling the deposit. It may be necessary to employ directional
drilling techniques. Alternatively, exploration could be undertaken by developing a new drive
at a lower level.

6.10 Diamond Drill Programme
The Big Zinc zone provides the main high grade mineralisation below the 1272mL and lies in
the immediate footwall adjacent to the southeast side of the important mineralisation of the
Kipushi Fault zone (Figure 6-3). Drilling will be required to determine plunge direction, extent
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and expected high grade of the mineralisation below the 1500mL. In order to secure
properly orientated intercepts across the Big Zinc zone at depth it may be necessary to
establish an exploration drift northwest of the Kipushi Fault zone or other possible
alternatives.
Lenses of sphalerite mineralisation also are known to be present within the footwall rocks
away from the Kipushi Fault. Such lenses could be of a substantive nature as previous holes
were not drilled sufficiently deep into the footwall. A further reason for such drilling is to
avoid placing mine infrastructure within mineralised zones.
In the south part of the deposit where there is mineralisation present, further drilling may be
required to establish the suitability of the ground conditions for mining and to better define
the mineralisation. In the north, within the Série Récurrente shales, high-grade Cu
mineralisation exists in the upper levels of the mine (Figure 7-2). IMC has formed the
impression that Série Récurrente potential at depth may not have been adequately
explored.
IMC considers that most of the 9 Mt historical inferred resources at 1.9% Cu and
23.3% Zn occur below the 1150mL and are associated with the Kipushi Fault
mineralisation. Considerable drilling will be required to bring the inferred resources
to indicated resource status. Additionally, as the entire known mineralised length of
the Kipushi Fault zone is open down dip and to the southwest, a programme of
exploration drill holes below the 1500mL down to the 2000mL should be initiated.
While further drilling is warranted in the Série Récurrente in the northwest,
particular attention should be targeted in the southwest towards the Zambian
border where the potential for mineral discovery and resource augmentation is high.
The potential for locating high grade zinc mineralisation southeast of the Kipushi
Fault in the footwall carbonates is attested to by the discovery by Gécamines of the
Big Zinc zone. Drilling, prior to mine closure, has delineated 0.8 Mt at 33% Zn
Measured Resource (1207.5mL – 1295mL) and 4 Mt at 40% Zn Indicated Resource
(1295mL – 1500mL) in the Big Zinc zone.
The footwall carbonates are highly prospective for the occurrence of other deposits
similar to the Big Zinc zone.

6.11 NI 43-101 Compliant Resource
IMC notes that all of the resources quoted in this Technical Report and the data used to
arrive at the estimates are historical. As such they must not be treated as a current mineral
resource and should not be relied upon as the basis for any technical studies of the project.
IMC cautions that there is no certainty that all of the historical resources reported in this
Technical Report will be converted into any current mineral resource estimate.
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The Company will need to complete, to validate the Gécamines’ work, new drilling, resampling, assaying, density determinations and other procedures in order to produce a
resource on the project that is current and CIM compliant. Any future resource statement
should not include any of the mineral zone that is outside the territory of the Democratic
Republic of Congo.

7 GEOLOGICAL SETTING AND MINERALISATION
7.1 Regional Geology
The Kipushi deposit forms part of the Central African Copperbelt, within Neoproterozoic
metasedimentary and metavolcanic rocks of the Katanga Supergroup. The Copperbelt forms
a 520 km-long and 50 km-wide arcuate belt covering southeast DRC (Katanga province) and
northern Zambia. It lies within the Lufilian arc, a Pan-African fold and thrust belt. The
Katanga Supergroup is subdivided from bottom to top into the Roan, Nguba (formerly Lower
Kundelungu) and Kundelungu (formerly Upper Kundelungu) Groups (Table 7-1).
The Roan Group hosts stratiform Cu-Co deposits, which in Katanga are principally in the R-2
Mines Series, comprised of siltstones, shales and dolomites, believed to have been
deposited in shallow evaporitic basins. The overlying Nguba Group, in which the Kipushi
deposit occurs, comprises diamictite, dolomite, shales and fine sandstones. The base of the
Nguba Group comprises the Grand Conglomérat, a glaciogenic diamictite (tillite). The
diamictite is overlain by dolomite and shales, host to the Kipushi deposit. The stratigraphic
relationship between the Kundelungu and Roan Groups is illustrated in Table 7-1.
Table 7-1
Supergroup
Kundelungu(formery
Upper Kundelungu)

Group
Plateau
Kiubo

Kundelungu
Kalule

Nguba (formerly
Lower Kundelungu)
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Monwezi
Likasi

Stratigraphic Column
Lithology
Ks 3: Arkose, with occasional beds of sandstone, sandy
shales or conglomerate
Ks 2: Calcareous, sandy and argillaceous shales; rare beds of
impure limestone
Ks 2: Siltstone, sandy or argillaceous shales; beds of
feldspathic sandstone
Ks 1: Calcareous siltstone, sandy argillaceous shales with
pink oolitic limestone at the base
Ks 1.2: Calcareous, argillaceous, or sandy shales; pink
dolomite at the base
Ks 1.1: Diamictite (tillite) “Petit Conglomérat”
Ki 3.1: Calcareous siltstone or sandy and argillaceous shales
Ki 2.2: Calcareous arkosic siltstone and sandy or argillaceous
shales (Série Récurrente)
Ki 2.1: Dolomites and limestones; argillaceous and sandy
shales at the base (Kipushi/ Kakontwe Dolomite)
Ki 1.1: Diamictite (tillite) “Grand Conglomérat”

IMC Group Consulting Limited
September 2012

Kipushi Zinc Mine Project

Democratic Republic of Congo

NI 43-101 Technical Report (Revision 2)
Supergroup
Roan

Group
Mwashya
(R-4)
Dipeta
(R-3)

FINAL REPORT

Page 34
Lithology

Dolomitic shales, carbonaceous or sandy at the top
Dolomites; beds of pyroclastite, iron, jasper, oolites and
dolomitic shale
Frequently red-brown, siliceous dolomites, interbedded with
argillaceous, dolomitic siltstones
Sequence of argillaceous, dolomitic siltstones (RGS) with
inter-bedded dolomites at the top

Mine Series
(R- 2)

RAT (R-1)

Dolomitic shales
Dolomites, stromatolitic and siliceous dolomites, argillaceous
dolomitic siltstones
Argillaceous and dolomitic siltstones, sandstones and sandy
pelites

7.2 Local Geology
The Kipushi deposit occurs on the northern flank of a northwest-trending, breccia-cored
anticline, which in the mine area has been dislocated by the north trending Kipushi fault
(Figure 7-1). The west side of the Kipushi Fault is downthrown. The Kipushi orebody occurs
along the fault contact between breccias of the anticline core, and an intact sequence of
Roan and Nguba Group rocks.
In the Kipushi area the anticline has been dislocated by a series of faults. One of these, the
Kipushi Fault, hosts the Kipushi Deposit, and terminates the north limb of the anticline. The
area on the northwest side of the Kipushi Fault zone and the anticlinal axis to the south is
occupied by Roan breccia.
The Kipushi mineralisation appears to have developed within an embayment in the
dolomites along the contact with the breccias to the west. The Kipushi Fault provided the
principal mineralisation control, and mineralising hydrothermal solutions appear to have
penetrated along the formational strike of the Kakontwe dolomite and dolomitic shales, as
shown on the historical map (Figure 7-2). In some instances the mineralisation may have
developed within cavities occasioned by deep karst erosion in the carbonate formations.
It is notable that the mineralisation along the Kipushi fault terminates where it transects the
impermeable Grand Conglomérat and the underlying formations which provide poor
channelways for mineralisation.
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Kipushi Schematic Geology

7.3 Property Geology
The Kipushi fault cuts across the strike of the bedding almost at right angles and dips at an
angle of between 50 and 70o to the NW. It has been traced by means of drilling over a strike
length of approximately 600 m and to a depth of 1,800 m. It is open to the south and at
depth. On its hanging wall (northwestern) side there are breccias associated with the main
Ivanplats Ltd
948C-R-13

IMC Group Consulting Limited
September 2012

Kipushi Zinc Mine Project

Democratic Republic of Congo

NI 43-101 Technical Report (Revision 2)

FINAL REPORT

Page 36

anticlinal folding and below the 240mL are schistose sandstones of Kundelungu age. On its
footwall (eastern) side there are brecciated dolomites, limestones, siltstones and shales
belonging the Nguba Group Kakontwe Dolomite and Série Récurrente.

7.4 Mineralisation
Figure 7-2 Kipushi Deposit; Plan View Upper Mine from Historic Records

The outline of the main mineralisation types in plan view is illustrated in Figure 7-2. Highgrade copper mineralisation is characteristically associated with the dolomitic shales of the
Série Récurrente, both along the southeast side of the Kipushi Fault and extending
eastwards along, and parallel to bedding planes in the Série Récurrente. In the adjacent
Kipushi Dolomite a similar situation prevails, except here high grade copper (chalcopyrite)
and zinc (sphalerite) minerals are intermixed with zinc mineralisation penetrating eastwards
into the Kakontwe dolomites. Further southwest, copper mineralisation again predominates.
In more detail the mine is divided into the North Orebody and the South Orebody. The
North Orebody, which is subdivided into the Rich North and Série Récurrente, consists
mainly of chalcopyrite mineralisation, with little pyrite and arsenopyrite. Sphalerite and
galena are rare. The Rich North part is hosted by the Kakontwe dolomite adjacent to the
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Kipushi Fault. It has been the most productive of the mine’s orebodies and has been worked
continuously from the surface to 1200mL.
In the Série Récurrente part of the North Orebody, the mineralisation is stratigraphically
controlled and comprises mainly chalcopyrite and bornite, with minor pyrite. The grade and
size of the mineralisation decreases with depth and increasing distance from the Kipushi
Fault, but in the opinion of IMC with rigorous exploration significant additional resources
may yet be discovered.
Copper grades in the North Orebody have decreased overall with depth from a maximum of
15% Cu to the average, at suspension of operations, of about 2% Cu. In contrast, zinc grades
have increased with depth, in particular with the discovery of the Big Zinc zone as the mine
ceased production in 1993.
The South Orebody is found in the Kipushi Fault zone and the Kakontwe dolomite footwall
(Big Zinc zone), resulting in locally increased width. The thickness of the mineralisation is
very varied. The southern and down-dip limits of the deposit are not known.
Two sphalerite-rich palaeokarst pipe deposits occur in the Kakontwe dolomite up to 100 m in
the footwall of the South Orebody. The largest of these deposits is called the Big Zinc zone.
It has an average grade of about 40% Zn.

8 DEPOSIT TYPES
Most observers believe that the Kipushi deposit is of hydrothermal replacive origin, with
mineralising fluids from heated basinal brines. The mineralisation at Kipushi mine is hosted
by:
The breccia associated with the Kipushi Fault;
The Kakontwe dolomites, forming large bulges or pipes of massive sulphides, such
as that known as the Big Zinc zone; and
Dolomites and shales at the base of the Série Récurrente.
The mineralisation is principally developed within the Kipushi Fault and its footwall over a
strike distance of up to 600 m. It is 10-60 m thick and exhibits a mineralogical zoning related
to the stratigraphy of the host rocks. Copper mineralisation (chalcopyrite, bornite and
tennantite) is mainly located in the Série Récurrente; mixed mineralisation of copper, lead
and zinc (sphalerite, galena, chalcopyrite, bornite and tennantite) is mainly hosted by the
Upper Kakontwe dolomite, while zinc mineralisation (sphalerite with minor pyrite) occurs in
the pipe-like bodies within the Lower and Middle Kakontwe dolomites. All types of
mineralisation are present in the Kipushi Fault breccia. Below 1150mL only about 1% of the
ore is oxidised. This oxidation is limited to the southern part of the orebody.
The southern extension of the deposit is unknown and should be tested in the future. In
particular, the Roan under the Grand Conglomérat consists of dolomite, which might host
mineralisation similar to the Kakontwe dolomite.
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9 EXPLORATION
Mineralisation estimation below 1150mL has been largely accomplished by the drilling of
about 200 cored boreholes from two drill drives located in the hanging wall of the deposit at
1132mL and 1272mL. There has also been some underground sampling between 1150mL
and 1295mL. Gécamines carried out all of this work prior to 1993. Although it is very likely
that Gécamines carried out drilling or other exploration over other parts of the Kipushi mine
concession, IMC has no specific information on this.
The Kico mining licence, PE 12434, at about 505 ha, covers approximately 3 km of strike
length along the Kipushi Fault structure which is prospective for additional mineral
occurrence. Magnetic and electromagnetic geophysical surveys might prove beneficial,
especially as there may have been none undertaken in the past. Underground geological and
structural mapping along with litho-geochemical studies on drill core could provide valuable
information for exploration guidance.
Techpro established a database of 762 holes drilled at Kipushi. This showed that the average
length of all holes was 122 m, with an average core recovery 84%. Of these approximately
200 holes were drilled at or below the 1150mL and had an average drillhole length of 160 m
and core recovery at 89%. The average length of all core samples sent for analysis (nearly
7,500 samples) was 3.44 m.
IMC considers the core recovery figures (particularly for below the 1150mL) to be good, but
that the average sample length is surprisingly high. For future work an average 1 m sample
interval is suggested as this would provide better mineralisation definition and statistical
analysis permitting better mine production planning and optimising stope design.
IMC examined a number of level plans and cross sections and considers that the amount of
drillhole information was adequate for the purposes of estimating global measured and
indicated resource volumes and that these results are reliable. IMC saw no longitudinal
sections, which would have greatly assisted in understanding the overall pattern of drillhole
distribution within the deposit, and the reasonableness of Techpro’s geological projections
used to outline historical inferred resources estimates.
The principal shortcoming in the Gécamines’ exploration methodology was the apparent
absence of a rigorous internal or external check assaying procedure and the fact that not all
core was retained. As far as is known, Techpro did not undertake any independent check
sampling or assaying. Such procedures should be implemented for future work.

10 DRILLING
10.1 Drilling Procedure
The drilling method consists of a fan of four to seven declined holes located on each of the
mine transverse sections. The distance between sections and fans was 15 m along the
Kipushi Fault and 12.5 m along the Série Récurrente. Sections are odd-numbered north of
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section 0, and even-numbered to the south. The angle between the holes was +/- 15°. The
drilling from the drive on 1132mL has been completed. Drilling has been completed from the
1272 level drill drive along the Kipushi Fault zone from Section 0 to 19 along a 285m strike
length, including a 100 to 130m strike length in the vicinity of the footwall Big Zinc zone.
Further northeast along the Kipushi Fault zone drilling from the same level has been partially
completed along a 30m strike length between Sections 21 to 23. To the south, the drill drive
reached Section 4. If drilling is to be undertaken further south on 1272mL, this may require
some additional drift development.
Gécamines drilling department, the Mission de Sondages, always carried out the drilling and
when a drill hole was completed, its collar and down-the-hole deviations were recorded.
The following information was then compiled and recorded on drill log sheets:
Hole number, with location, length, inclination and direction;
Start and completion dates of drilling;
Collar information (X, Y, Z co-ordinates, azimuth and inclination);
Drill hole length and deviation, core length and recovery;
Geological and mineralogical description (often simplified);
Assay results; and
Hydrology and temperature.
Some geotechnical parameters (Rock Quality Determination or RQD) were estimated.
A previous owner of the property reports that the drill log sheet recording procedure
contained some mistakes in the form of missing data (hole co-ordinates, deviation
measurements, and detailed assays), particularly from holes drilled from 1272mL. However,
after discussion with Gécamines in 2000, it became evident to IMC that approximately 50%
of the missing detailed data could still be retrieved on site, with the remainder possibly
being available at the Gécamines laboratory or at the Gécamines Geological Department in
Likasi.
A total of approximately 200 holes intersected the Kipushi deposit below 1150mL. 138 (or
69%) of these were surveyed and of the 84 that intersected the Big Zinc zone, 55 (or 65%)
were surveyed. Average down-the-hole reading interval was 50 m, although in some
instances up to 100 m intervals were recorded. IMC accepts these reading intervals as
reasonable for the purpose of establishing mineral resources. Survey data should be sought
for those holes that apparently did not have any, since this information may exist.
Gécamines tended to take individual samples to represent mineable zones. Little attention
appears to be paid to geology and mineral zoning. Drill logs seen by IMC are very brief and
provide basic geology, any faults and distinct mineral intervals recorded. No geological level
plans or sections were available for review.
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10.2 Drillhole database
Techpro designed a computerised database for all drillhole data, with the results being
encoded by a local (DRC) team. This database incorporated the information contained in the
drill log sheets, as follows:
Drillhole number
Collar position, direction (azimuth), inclination, length, core recovery, date of
completion, remarks;
Assay results for As, Cu, Pb, Zn, S and Fe;
Geological log, by means of simple codes;
Mineralogical log, by means of codes;
Down-the-hole survey data; and
Hydrological data.
Techpro checked the database on site, since it was found to contain a great number of
encoding mistakes. These errors were almost all corrected and it now contains data for 762
holes (for 93,000 m) and 7,500 assay samples (for 51,500 assays).
To avoid possible confusion in future, sampling numbering conventions and data-entry
should especially follow consistent guidelines:
Sample numbers should be unique for each sample; there should never be a repeat
sample identifier.
Sample numbering conventions should be kept simple and should be respected.
When samples are reassayed, the reassays should be properly coded, and a tag
should be added to indicate which assays, original or repeat, are finally accepted for
resource estimation.

11 SAMPLE PREPARATION, ANALYSES AND SECURITY
11.1 Introduction
Gécamines drilled a total of 762 holes or nearly 93,000 m into the Kipushi deposit between
1974 and 1994, and submitted nearly 7,500 samples to its own laboratory for routine
analysis. The analytical results are summarised below. Further data not included in this
report are simplified geological, mineralogical and hydrological information.
In examining the location of the boreholes it is important to note the following:
The mine grid origin is located near No. 1 Shaft at X=116,689.89, Y=194,205.52 at an
elevation of 1,321.80 m above sea level.
Mine grid north direction is calculated by subtracting 184 11’ from true north.
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Kipushi Mine Drillhole Sample Summary

Analytical determination

Arsenic

Copper

Lead

Zinc

Sulphur

Iron

Average (%)
Number of samples

0.17
6,997

2.12
7,491

0.49
7,470

11.57
7,490

13.14
7,199

8.21
7,381

The above table summarises the number of drillhole samples analysed for relevant
elements. The percentage values are not necessarily representative of the average mineable
grade of the deposit as samples below cut-off grade would have been included.
In addition to the drilling programme, there has been extensive underground development.
Once all the old data has been properly validated it may be incorporated into a new, fit for
purpose database.

11.2 Sample Preparation,
Gécamines only kept the mineralised parts of the drill core, storing them in wooden core
boxes. Barren sections of core (including waste bands within mineralised sections) were
discarded. The core had a diameter in the range 30 to 70 mm. The core sampling and
sample preparation procedures were reported to be as follows:
The cores were sawn in half;
Based on a visual estimation of the mineral content of the core it was divided into
three categories (copper-copper/zinc; zinc; copper-lead-zinc) and sampled. The
average length of sample (based on nearly 7,500 sample assays in the database) was
3.44 m;
Waste material was not sampled;
The remaining core was replaced in the core box and stored and
The aggregated half core samples were then sent to Gécamines’ laboratory for
crushing, splitting, milling and sieving.
Gécamines carried out all sample preparation and analysis at its laboratory in Lubumbashi.
It is not known whether this laboratory is certified by any standards or associations. IMC has
not carried out any independent sampling or assaying.
Gécamines prepared half core samples in the following sequence:
Jaw and cylinder crush to <5 mm;
Split samples, mechanically and manually;
Mill;
Sieve tray;
Mill to 100% <100mesh.
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11.3 Analysis
A portion of the pulverised sample was then dissolved and analysed by atomic absorption
spectrophotometer for Cu, Pb, Zn, As, S and Fe, with results reported in %. On the basis of
these analytical results, the geologists grouped the samples into one of five ore categories:
C:
X:
Z:
PxC:
PvX:

Zn rich, Cu poor;
Cu rich, Zn poor;
Mixed Zn-Cu rich
C poor
X poor

The laboratory then made composite sample(s) of these grouped categories, analysing them
for Ge, Co, Ag, Cd and Re, and reporting the results in ppm.
For future check assaying, old mineralised intersections and for any new twin hole drilling
and all future exploration, it is essential that analysis be carried out by an internationally
accredited laboratory. Sample preparation could be considered onsite if properly organised
and supervised.

11.4 Sample security
The surplus material from sample splitting was sent back to the geological department in
hemp bags, while the surplus of the pulverised samples was normally kept in paper bags and
stored in wooden boxes at the laboratory. However, it will probably be difficult to trace the
old crushed samples in hemp bags kept in the geological department because of poor
storage conditions and theft. It was evident that there were no packets of milled
(pulverised) material in the laboratory. Historically the sample chain of custody could be
expected to be good as the samples did not leave the site and were assayed at the
Gécamines laboratory. The split mineralised core material was retained on site in a core
storage building. The rejects and pulps were also stored but over the years many were
destroyed or lost.
Gécamines did not carry out routine check assaying. Check assays were only carried out
when visual grade estimates did not correspond with the laboratory results. IMC did not see
the results of any of this check assaying. Gécamines’ protocol for internal check sampling is
not known. There was no check assaying or sampling by an independent external
laboratory.
IMC has not examined Gécamines' sample preparation and analytical facilities and because
of the lapse of time since the cessation of production in 1993 cannot comment on their
sample preparation and analytical procedures. The principal shortcoming in the Gécamines’
methodology was the apparent absence of a rigorous internal or external check assaying
procedures. As the assay laboratory was onsite it could be expected that sample security
and chain of custody was satisfactory.
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IMC is of the opinion that the Gécamines' drilling, sample preparation, assay and other
procedures produced sufficiently reliable results for the purpose of this technical report.

12 DATA VERIFICATION
IMC’s verification process included a sample review of drill logs and drill core, review of
maps and level plans, empirical observation of the sampling inventory and facilities, assay
inventory and facilities and the underground mining facilities, as well as consultation with
historical third party experts to obtain background information, including in particular
Gecamines staff for all aspects of operations at Kipushi, and from Mincor. Some of the more
relevant and informative aspects of the verification process involved examination, in the
company of Gécamines geological staff, of drill logs and physical examination of drill core
sampled in accordance with the procedures described in Sections 10 and 11 and an
examination of maps and sections, on a 1:500 scale at 12 m elevation intervals, that outline
the mineralised zones into the various grade categories that included a tabulation of the
tonnes and grade annotated on the sheets. These maps also identified the relevant assays
for mineralized zones that were performed at the mine’s onsite laboratory. The maps,
sections and sheets provided good guidance for mine production planning and mineral
extraction, which in turn verified and supported conclusions in the historical resource
estimates, geological analysis and other aspects of the Kipushi Project.
There were limitations on the verification process, as the project has not been operational
for almost 20 years and there is data that appears to be missing or is no longer available at
Kipushi. In addition, there was no independent sampling undertaken or independent
modelling of the existing geological database. These limitation are mitigated by the fact
that:
The historical mine records and the Kipushi annual reports evidence that mining
from the project amounted to 60 Mt at 6.8% copper and 11% zinc. That production
history in itself gives credibility to resource estimates covering adjoining material;
The sample checks of drill logs and drill core provided confirmation that Gécamines
applied satisfactory estimation and Quality Assurance/Quality Control procedures,
lending credibility to similar data on which Techpro based the present mineral
resource estimates;
Samples reviewed hosted rich grades of relevant mineralization, allowing the
authors to obtain a high degree of confidence that they are consistent with reported
results in reliance on empirical observation; and
No mining at the property has occurred since 1993 and so the resource has not been
depleted since the original Techpro report was prepared in 1997.
Overall, IMC was able, in reliance on the investigations conducted, material reviewed and
the relevant background factors mitigating the missing data and independent review, to
exercise its best professional judgement in coming to the conclusions set forth in this
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Technical Report, including in particular the conclusions regarding the quality, reliability and
comparable categories of the historical Techpro (1997) resource estimates.

13 MINERAL PROCESSING & METALLURGICAL TESTING
Historical records show that the Kipushi concentrator produced zinc concentrates assaying
between 49-54% Zn, 3-6% Cu and 0.9% Cd during the period 1971-1991 (Ref. 4). This
demonstrates that the material is amenable to conventional crush-grind-selective flotation
techniques, as would be expected from the mineralogical suite reported by Techpro:
Major – sphalerite, chalcopyrite, pyrite, and bornite
Minor – chalcocite, molybdenite, arsenopyrite, renierite and galena
Note:- Renierite (Re) was probably the source of the germanium as mentioned in
section 11.3.
Non-sulphide gangue includes dolomite and siliceous minerals which are readily separated
from sulphides.
The single reported grinding work index of 14.4 kWh per short ton (15.8 kWh per tonne)
based on testwork by Gécamines is within the range expected for zinc ores.

14 MINERAL RESOURCE ESTIMATES
There is insufficient data at present to classify any of the historical resource as a reserve. A
new geological model, based on historic and new drill hole data, will need to be developed
to control grade interpolation into a block model do produce a current resource estimate.

15 TO 22 OMITTED
These sections pertain to ‘Advanced Properties’

23 ADJACENT PROPERTIES
There are no adjacent properties that have any material bearing on the subject licence area.

24 OTHER RELEVANT DATA AND INFORMATION
There is no other relevant data or information.

25 INTERPRETATION AND CONCLUSIONS
25.1 Geological data
The geology and controls on mineralisation at Kipushi are reasonably well understood
but further study could well improve the ability to make additional mineral discoveries.
A substantial drillhole database exists, although there are still some gaps that could be
filled if the missing information can be found. In general, the exploration appears to
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have been well carried out, although there are inevitably some shortcomings.
particular:

In

Only the sampled sections of mineralised core have been retained, the rest has been
discarded making any re-sampling campaign less informative than it could be;
Individual core samples sent for analysis were, in some instances, surprisingly long,
averaging 3.4 m. This may have a detrimental effect in the definition of mineralisation
cut-off grades;
There was no regular system of sample check assaying, either internal or at an
independent external laboratory.

25.2 Historical Resources
Gécamines resource estimation methods, although now outdated, appeared to produce
results that the mining department found satisfactory. IMC has reviewed the Gécamines
estimation methodology and assumptions, and they appear to be reasonable. However,
they were made using grade cut-off criteria that were inflexible, inappropriate today and
remained unchanged for many years. The consequence is that the resource potential at
the Kipushi mine may be greater than reported.
The historical formula used for calculating ore density is inappropriate for the high-grade
Big Zinc zone, and may significantly under-report its tonnage.
Two historical resource estimates have recently been made at Kipushi, using the same
Gécamines information database. They were essentially validations or modifications of
Gécamines own estimate, which was made using “classical” estimation methods. The
measured indicated and inferred resources in these two historical estimates agree fairly
closely in terms of contained metal content, although there are differences between
them in the figures for tonnage and average grade.
Slight to moderate historic risk and uncertainty attaches to many assay samples
exceeding 3 m in length, possibly poor density evaluation for high grade zinc
mineralisation, too rigid, and inadequate cut-off grade determination.
As noted elsewhere in this report, IMC considers the Techpro historic resource estimate
to be the most reliable.
Table 25-1

Kipushi Mine - Historic Mineral Resources

Resource Category
Measured
Indicated
Total
Inferred

Ivanplats Ltd
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Tonnes

Cu %

Zn %

8,899,979
8,029,127
16,929,106
9,046,352

2.53
2.09
2.32
1.93

9.99
24.21
16.76
23.32
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It is not clear whether this resource conforms fully to the CIM’s Definitions and
Guidelines for historical resources (by being based on drillhole information as well as
reasonable geological projection), since the requisite information is not available.
In order to enhance the historic Kipushi mineral resource at depth and convert it to a
current estimate, it is proposed to establish drill stations along the 1272mL hanging wall
drive.
The historically reported Techpro 9 Mt inferred resources down to the 1800mL highlight
the strong probability that drilling from the 1272mL will result in bringing the inferred
resources into the measured and indicated categories.
Exploration drilling is anticipated to the 2000mL to demonstrate the mineralisation
continuity of the North and South Fault zones and the footwall Big Zinc zone.
If drilling is to be undertaken on 1272mL in the border area, this may require some
additional drift development. Because the 1272mL drift is on the hanging wall,
northwest, side of the intended drill evaluation areas, steerable drilling methods may
have to be employed so that the intended mineralised zones may be intersected at
reasonably perpendicular angles.

25.3 Infrastructure
A significant mining infrastructure exists at the site including mine shafts, underground
installations, surface installations, roads and power reticulation. This infrastructure is
capable, in many cases, of being upgraded and forming part of a future mine operation,
subject to engineering studies.

26 RECOMMENDATIONS
26.1 Geology
If satisfactory information cannot be obtained on Gécamines’ check analysis procedures,
it is recommended that some existing cores should be re-sampled and re-analysed at an
internationally accredited independent laboratory in order to verify the reliability of
historical analytical information. A proportion of the samples sent to the first laboratory
should be checked by a referee laboratory for confirmation purposes. The resampling of
the half core into quarter core should provide adequate comparison results as the
variability of the mineralisation in the core is not extreme over short distances. Samples
should be taken at one metre intervals in mineralised areas. In cases where a sample
adjacent to a geological, or major mineralisation boundary is less than 0.5 m it should be
included with the previous sample and where the sample is more than 0.5 m it qualifies
as an independent sample. Density measurements should be taken at regular intervals.
Sampling should be taken across intervals of low grade, internal waste, in mineralised
core and continued for several metres into apparently un-mineralised rock. Because of
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the irregular distribution and configuration of the mineralised zones in the Kipushi
footwall rocks, in many instances it would be prudent to continue drilling well past the
intended target.
In order to properly relate the validity of the assays from old drilling campaigns with
future drilling a certain number of twin holes will be required. The track of such holes
should not be more than 15 m from the original hole.
Ivanplats should attempt to make a reconciliation between historical resource and
reserve estimates and actual mine production in order to determine the reason for any
discrepancies and likely future mine recovery and dilution factors. The historical density
formula should be updated for use in high-grade zinc-rich orebodies such as the Big Zinc
zone.
Ivanplats should make an immediate and thorough search for missing exploration data
and samples at the Kipushi mine and at Gécamines’ analytical laboratory. Any new
information should be incorporated into the existing drillhole database and a new
resource estimate made using suitable geological modelling software. This estimate
should include estimation of resources remaining in the upper levels of the mine, where
and if applicable.
A new drilling programme should be commenced with a view to improving confidence in
the existing historical data and to expanding the mineral envelope. Where suitable
underground drill sites may not be available directional drilling techniques should be
considered. Drilling would be planned, and exploration targets identified, by use of the
new geological model. Gécamines appear to have utilised BQ size core for drilling with
satisfactory results, however the larger diameter NQ core would provide a better sample
and would be particularly beneficial if re-sampling of the core may be required.
In the future, an appropriate agreement should be concluded with the Zambian
authorities and any relevant mineral rights holders in order that ore lying within
Zambian territory may be mined, or access gained to explore for additional resources
within DRC territory.
The Kipushi Fault and associated copper and zinc mineralisation has a length of about
600 m at surface and appears to be best mineralised where it crosses carbonate
stratigraphy. There is strong geological continuity with depth and good overall down dip
mineralisation persistence. Because the mineralisation tends to occupy the more
permeable spaces in the carbonates the mineral distribution, though generally good,
grade may be irregularly distributed. There is a strong probability that the mineralisation
extends to at least the 2000mL.

26.2 Mining infrastructure
Continue the dewatering programme to recover the 1206mL pump station and continue
dewatering to allow access, via the decline, to the 1300mL
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Refurbish the 1206mL and other pump stations as necessary to enable an improvement
in pumping rates
Clean up selected areas and prepare the required diamond drill sites
Ensure hoist safety, ventilation conditions and security of the working sites
Ensure that power supply agreements are confirmed with local suppliers, plus sufficient
back up power is installed on site for this proposed work programme.
The estimated cost of these activities is summarised in the following table. These costs were
provided by Mineral Corporation Consultancy (Pty) Ltd. at the request of Ivanplats. IMC
have not checked the level of engineering behind the estimates or verified any of the
amounts. IMC consider the estimates to be reasonable based on the observations at site
and experience of similar projects. The costs should be considered indicative at the present
time, until more detailed engineering work is carried out on the various programmes.
Table 26-1

Cost Estimates
Description

Estimated Cost
$M

Stage 1 dewatering

Recover the 1206mL station at P5 shaft and
dewater decline to 1300mL

15.0

Refurbishment of pump stations

Repair pumps, motors, electrics

10.0

Prepare diamond drill sites

Clean, make safe, install services

5.0

Data compilation, relogging, metallurgical testwork,
construction of new geological model

0.75

Underground drilling

4.25

Activity

Geology and drilling

Total

35.0
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Engineer (23281017), Ontario, Canada, and a Fellow of the Australasian Institute of
Mining and Metallurgy (204150).

2.

I am an Associate with IMC Group Consulting Ltd, Icon Business Centres, Sherwood
Park, Hucknall, Nottinghamshire, NG15 0DT

3.

I have engaged in mining and exploration geology since graduation from Trinity
College, Dublin with a BA (honours) in geology in 1959.

4.

I have read the definition of qualified person set out in National Instrument 43-101
(NI 43-101) and certify that by reason of my education, affiliation with a
professional association (as defined in NI 43-101) and past relevant work
experience, I fulfil the requirements to be a qualified person for the purposes of NI
43-101.

5.

I am responsible for the content of parts of sections 1 through 4, 6.2 ,6.3, 6.9
through 6.11, 7, 8, 9, 10, 11, 12, 14, , 25.1, 25.2 and 26.1.

6.

I visited the Kipushi Project site in DRC from 26th to 28 January 2012.

7.

I have had no prior involvement with the property that is the subject of the
Technical Report. I am not aware of any limitations imposed upon my access to
persons, information, data or documents that I consider relevant to the subject
matter of the Technical Report.

8.

I am independent of the Issuer applying the test set out in Section 1.5 of National
Instrument 43-101.

9.

To the best of my knowledge, information and belief, the Technical Report
contains all scientific and technical information that is required to be disclosed to
make the Technical Report not misleading.

10.

I have read NI 43-101 and Form 43-101F1, and the Technical Report has been
prepared in compliance with that instrument and form.

Dated, this 27th day of September, 2012.

Victor N Kelly
Ivanplats Ltd
948C-R-13

IMC Group Consulting Limited
September 2012
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I am Mining Director with IMC Group Consulting Ltd, Icon Business Centres,
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2.
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3.

I am registered as a Chartered Engineer in the Country of United Kingdom (Reg. #
43860). I have worked as a mining engineer for a total of 34 years since my
graduation. My relevant experience for the purpose of the Technical Report is:
i. Review and report on numerous exploration and mining projects around the
world.
ii. Carried out mining engineering studies for mining projects in a number of
countries.
iii. Technical Manager with a major international mining contractor.
iv. Mine operations engineer in South Africa, Ireland, Iran and UK.
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experience, I fulfil the requirements to be a "qualified person" for the purposes of
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5.

I am responsible for the supervision of the study and the overview of the content
and accuracy of the Technical Report.

6.
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7.

I am independent of the Issuer applying the test set out in Section 1.5 of National
Instrument 43-101.

8.

I have had no prior involvement with the property that is the subject of the
Technical Report.

9.

I have read National Instrument 43-101, and the Technical Report has been
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