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The Kipushi Project, in the Democratic Republic of Congo's (DRC) province of Haut-
Katanga, is adjacent to the town of Kipushi and approximately 30 km southwest of the 
provincial capital, Lubumbashi. Ivanhoe Mines acquired its 68% interest in the Kipushi 
Project in November 2011; the balance of 32% is held by the DRC's state-owned mining 
company, Gécamines. Successful dewatering of the mine in December 2013 enabled 
access to the main working level and a subsequent drilling programme to confirm and 
expand the Historical Kipushi Resource Estimate along strike and depth. Excellent 
progress has been made by Kipushi Corporation (KICO) in rehabilitating and 
modernizing the Kipushi Mine’s underground infrastructure. With the underground 
upgrading programme nearing completion, KICO’s focus is now shifting to modernizing 
and upgrading Kipushi’s surface infrastructure. A feasibility study is underway to refine 
the findings of the pre-feasibility study and to optimize the mine’s redevelopment 
schedule, life-of-mine operating costs and initial capital costs required to return the mine 
to production, taking into consideration the significant capital already invested to date on 
critical rehabilitation work. The feasibility study is focusing on mining of Kipushi’s Big 
Zinc Deposit, which has an estimated 10.2 million tonnes of Measured and Indicated 
Mineral Resources grading 34.9% zinc.  

 
 
PROJECT DESCRIPTION AND LOCATION  

 
The Kipushi Project is located adjacent to the town of Kipushi in the south-eastern part the Haut-
Katanga Province in the Democratic Republic of Congo (DRC), adjacent to the border with Zambia. 
Kipushi town is situated approximately 30 km southwest of Lubumbashi, the capital of Haut-Katanga 
Province. Kipushi Holding Ltd (Kipushi Holding), a company owned by Ivanhoe Mines Ltd. 
(Ivanhoe), and La Générale des Carrières et des Mines (Gécamines) have a joint-venture agreement (JV 
Agreement) over the Kipushi Project. Kipushi Holding and Gécamines respectively own 68% and 32% 
of the Kipushi Project through Kipushi Corporation (KICO), which holds the mining right required for 
the implementation of this project, Exploitation Permit No. 12434, which is valid until 3 April 2024 
and covers 505 hectares. The permit includes mining rights for copper, cobalt, zinc, silver, lead and 
germanium, as well as the underground workings and related infrastructure, inclusive of a series of 
vertical mine shafts. This permit is renewable under the terms of the DRC Mining Code. 
  
Pursuant to the legal principle whereby the accessories follow the main asset, the ownership of the 
assets and infrastructure in relation to exploitation of Exploitation Permit No. 12434 was transferred to 
KICO for the duration of Exploitation Permit No. 12434. However, there are a number of exceptions, 
agreed between KICO and Gécamines whereby Gécamines remained the owner of specific surface 
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rights. KICO, as holder of the exploitation permit, has, subject to the applicable approvals, 
authorizations and the payment of any requisite compensation, the right to occupy that portion of the 
surface within the exploitation permit area and that is necessary for mining and associated industrial 
activities, including the construction of industrial plants and the establishment of means of 
communication and transport. KICO has entered into a rental agreement with an affiliate of 
Gécamines pursuant to which KICO pays rental fees.   
 
 
HISTORY  
 
“Mining at Kipushi began as an open pit operation in 1924 but by 1926 had become an underground 
mine, with workings down to 1150 m reduced level (mRL) (Ivanhoe Mines Ltd., 2018).” In 1993, the 
mine was put on care and maintenance due to a combination of economic and political factors. During 
operations, the Kipushi mine produced approximately 60 Mt at 6.78% Cu and 11.03% Zn including, 
from 1956 through 1978, approximately 12 673 t of lead and 278 t of germanium. The mine flooded in 
early 2011 due to a lack of pumping maintenance over an extended period. Water reached 862 m 
below surface at its peak. In November 2011, Ivanhoe acquired 68% of the issued share capital of 
KICO through Kipushi Holding, from the Kipushi Vendor, as a result of which the Kipushi Vendor 
transferred all of its rights and obligations under the Kipushi Joint Venture Agreement to Ivanhoe.  
 
KICO undertook a programme to dewater the mine, which was successfully completed in 2013. 
Current water levels are maintained at 1300 mRL, as shown in Figure 1. Following dewatering and 
access to the main working level in December 2013, a 25 400 m underground drilling programme was 
carried out by KICO starting in March 2014 and continuing through November 2015. The drilling was 
primarily designed to confirm and update Kipushi's Historical Estimate for the Big Zinc Zone and to 
further expand these resources along strike and at depth. Where infrastructure permitted, drilling also 
targeted some of the copper-rich zones in the Série Récurrente and Copper Nord Riche zones. This 
drilling was limited in extent and only occurred below the 1150 mRL level.  

 
Figure 1: Kipushi mine water level. 

 
On the back of the drilling programme, a Mineral Resource Update was subsequently declared in 
January 2016, the Kipushi 2016 preliminary economic assessment (PEA) was published in May 2016 
and the Kipushi 2017 Prefeasibility Study (PFS) was completed and filed on 26 January 2018.  
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In parallel to the resource update and project development studies, significant progress has been 
made in rehabilitation and modernizing underground infrastructure. The rehabilitation programme is 
nearing completion and focus will now shift towards surface infrastructure required to return the 
mine to production.    
 
 
GEOLOGY AND MINERALISATION 
 
Kipushi is located within the Central African Copperbelt in a northerly convex arc extending 
approximately 500 km from north-central Zambia through the southern part of the DRC into Angola. 
The Central African Copperbelt constitutes a metallogenic province that hosts numerous world-class 
copper–cobalt deposits both in the DRC and Zambia. The Central African Copperbelt lies within the 
Lufilian Arc, a Pan-African age fold and thrust belt developed between the Congo Craton to the 
northwest and the Kalahari Craton to the southeast. The Lufilian Arc itself is composed of a 5–10 km 
thick sequence of metasedimentary rocks comprising the Katanga Supergroup. The Katanga 
Supergroup is subdivided into three major stratigraphic units: the basal Roan, the middle Nguba 
(formerly known as the Lower Kundulungu) and the uppermost Kundulungu Groups. A schematic of 
the Kipushi geology with a traverse cross-section are shown in Figure 22 and 3, respectively. 
 
The mineralization at Kipushi comprises sulphide replacement bodies within the Kakontwe Sub-
Group dolomites and Série Récurrente Sub-Group dolomitic shales of the Nguba Group. Two zones of 
zinc-rich mineralization occur (the Big Zinc Zone and the Southern Zinc Zone) adjacent to the copper-
rich Fault Zone mineralization. The Fault Zone strikes north–northeast to south–southwest and dips 
approximately 70° to the west. The Big Zinc forms an irregular, steeply dipping pipe-like body in the 
immediate footwall to the Fault Zone, the Southern Zinc runs along the footwall of the Fault Zone 
between −1150-m and −1300-m levels. A second zone of copper-rich mineralization occurs in the Série 
Récurrente, which strikes from east to west, is sub-vertical and plunges steeply to the west. Where the 
Fault Zone and Série Récurrente meet, mineralization tends to be enhanced in a sub-zone known as 
the Nord Riche. A sub-vertical copper–zinc–germanium-rich sulphide zone occurs as a splay from the 
Fault Zone at depth toward the south west, and has been named the Fault Zone Splay. Significant 
concentrations of lead, silver, cobalt and germanium occur in variable amounts in all zones. 
 
 

 
Figure 2: Schematic representation of the Kipushi geology. 
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Figure 3: Cross section view of the Kipushi geology. 

 
Mineralization is generally copper-dominant or zinc-dominant with minor areas of mixed copper–zinc 
mineralization. Pyrite is present in some peripheral zones and forms massive lenses, particularly in 
the Kipushi Fault Zone. Copper-dominant mineralization in the form of chalcopyrite, bornite and 
tennantite is characteristically associated with dolomitic shales both within the Kipushi Fault Zone 
and extending eastwards along, and parallel to, bedding planes within the Katete Formation (Série 
Récurrente). Zinc-dominant mineralization in the Kakontwe Formation occurs as massive, irregular, 
discordant pipe-like bodies, completely replacing the dolomite host and exhibiting a structural 
control. These bodies exhibit a steep southerly plunge from the fault zone and Série Récurrente 
contacts where they begin, to their terminations at depth within the Kakontwe Formation.  
 
 
DRILLING 

 
Between 1974 and 1993, Gécamines drilled a total of 762 holes between 850 and 1270-m levels for a 
total of 93 000 m (Kelly et al., 2012). Approximately 7500 samples were submitted to the mine 
laboratory for routine analysis. As at 1993, exploration drilling had traced the main Kipushi Fault 
Zone to approximately 1600-m level. The Big Zinc was investigated by diamond drilling carried out 
by Gécamines between 1990 and 1993. Mineralization below 1150-m level was largely explored 
through the drilling of about 200 cored drill holes from two drill drives located in the hanging wall of 
the deposit at the 1132- and 1272-m levels. The Big Zinc zone was intersected by 84 of these holes. 
There was also some underground sampling between 1150- and 1295-m level. On 1270-m level, holes 
were drilled to intersect the Fault Zone and the Big Zinc on fans at 15 m spaced sections with holes 
inclined at between −25° and −90°. On the basis of a limited number of deeper holes, Gécamines 
extrapolated its estimates of grade and tonnage down to the 1800-m level. 
 
KICO started underground drilling at Kipushi on 1 March 2014. At the end of the programme, KICO 
had completed 25 419 m in 97 holes. The drill programme was developed to confirm Gécamines 
historical drill results and to expand the project resource base. The drill programme was completed in 
October 2015 and resulted in defining current NI 43-101 compliant Mineral Resources on the Big Zinc 
Zone, Fault Zone and Série Recurrent Zone (MSA Groud (Pty.) Ltd. and Orewin Pty Ltd., 2016).  
 
 
MINERAL RESOURCES  
 
The Mineral Resource was prepared by MSA Group (Pty.) Ltd., of Johannesburg, South Africa, and 
the estimate was based on the results of 84 drill holes completed at Kipushi by KICO and an 
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additional 107 historical holes drilled by Gécamines. Mineral Resource estimates were completed 
below the −1150-m level on the Big Zinc Zone, Southern Zinc Zone, Fault Zone and Série Récurrente 
Zone. The Mineral Resources were categorized either as zinc-rich resources or copper-rich resources, 
depending on the most abundant metal. The Big Zinc and Southern Zinc zones have been tabulated 
using zinc cut-offs and the Fault Zone, the Fault Zone Splay and Série Récurrente Zone have been 
tabulated using copper cut-offs. 
 
For the zinc-rich zones, the Mineral Resource is reported at a base-case cut-off grade of 7.0% zinc and 
the copper-rich zones at a base-case cut-off grade of 1.5% copper (see Table I and II). With reference to 
Table I and II, it should be noted that: 
 All tabulated data has been rounded and, as a result, minor computational errors may occur. 
 Mineral Resources that are not Mineral Reserves have no demonstrated economic viability. 
 The Mineral Resource is reported as the total in-situ Mineral Resource. 
 Metal quantities are reported in multiples of Troy Ounces or Avoirdupois Pounds. 
 The cut-off grade calculation was based on the following assumptions: zinc price of 1.02 USD/lb, 

mining cost of 50 USD/t, processing cost of 10 USD/t, G&A and holding cost of 10 USD/t, 
transport of 55% Zn concentrate at 375 USD/t, 90% zinc recovery and 85% payable zinc. 

 The cut-off grade calculation was based on the following assumptions: copper price of 2.97 
USD/lb, mining cost of 50 USD/t, processing cost of 10 USD/t, G&A and holding cost of 
10 USD/t, 90% copper recovery and 96% payable copper. 
 

Table I: Kipushi Zinc-rich Mineral Resource at 7% Zn cut-off grade, 23 January 2016. 

Zone Category 
Tonnes 

(Mt) 
Zn 
(%) 

Cu 
(%) 

Pb 
(%) 

Ag 
(g/t) 

Co 
(ppm) 

Ge 
(g/t) 

Big Zinc 
Measured 
Indicated 
Inferred 

3.59 
6.60 
0.98 

38.39 
32.99 
36.96 

0.67 
0.63 
0.79 

0.36 
1.29 
0.14 

18 
20 
7 

17 
14 
16 

54 
50 
62 

Southern 
Zinc zone 

Indicated 
Inferred 

0.00 
0.89 

– 
18.70 

– 
1.61 

– 
1.70 

– 
13 

– 
15 

– 
43 

Total Measured 3.59 38.39 0.67 0.36 18 17 54 
 Indicated 6.60 32.99 0.63 1.29 20 14 50 

 
Measured & 
Indicated 

10.18 34.89 0.65 0.96 19 15 51 

 Inferred 1.87 28.24 1.18 0.88 10 15 53 

 
Table II: Kipushi copper-rich Mineral Resource at 1.5% Cu cut-off grade, 23 January 2016. 

Zone Category 
Tonnes Cu Zn Pb Ag Co Ge 

(Mt) (%) (%) (%) (g/t) (ppm) (g/t) 

Fault zone 
Measured 0.14 2.78 1.25 0.05 19 107 20 
Indicated 1.01 4.17 2.64 0.09 23 216 20 
Inferred 0.94 2.94 5.81 0.18 22 112 26 

Série 
Récurrente 

Indicated 0.48 4.01 3.82 0.02 21 56 6 

Inferred 0.34 2.57 1.02 0.06 8 29 1 

Fault zone 
splay 

Inferred 0.35 4.99 15.81 0.005 20 127 81 

Total 

Measured 0.14 2.78 1.25 0.05 19 107 20 
Indicated 1.49 4.12 3.02 0.07 22 165 15 

Measured & 
Indicated 

1.63 4.01 2.87 0.06 22 160 16 

Inferred 1.64 3.30 6.97 0.12 19 98 33 
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PRE-FEASIBILITY STUDY AND PRELIMINARY ECONOMIC ASSESSMENT  
 
In December 2017, Ivanhoe issued the results of the Kipushi 2017 PFS, which reflects the planned 
redevelopment of the historic high-grade Kipushi zinc-copper mine. The Kipushi 2017 PFS plan covers 
the redevelopment of Kipushi as an underground mine, producing an average of 381 000 dry tonnes 
of zinc concentrate annually over an 11-year mine life at a total cash cost of approximately USD 
0.48/lb zinc. 
 
The Kipushi PFS envisions a two-year redevelopment period. Assuming a long-term zinc price of 
$1.10/lb, the economic analysis returns a net present value (NPV) at a real 8% discount rate of USD 
683 million (after tax) for a pre-production capital of USD 337 million. Assumptions are based on a 
review of consensus price forecasts from financial institutions and similar, recent studies. The after-tax 
internal rate of return is 35% and provides a payback period of 2.2 years. The life-of-mine average 
total cash cost is USD 0.48/lb zinc. Economics improve to an NPV of USD 1.2 billion (after tax, at an 
8% discount rate) when a long-term zinc price of USD 1.40/lb is assumed. 
 
The Kipushi Project returns are set out in  
Table III at long-term copper prices of USD 1.00/lb and USD 1.40/lb. Table IV sets out the processing 
data and operating cash cost estimates.   
   

Table III: Kipushi project after-tax net present value and internal rate of return. 

   Long-term Cu price 

  USD 1.10/lb USD 1.40/lb 

Net present value  (8% discount rate, $ millions) 683 1,199 
Internal rate of return (%) 35.3 50.9 

 
Table IV: Kipushi Project – Production and cash cost data. 

  Total Life of Mine Life of Mine Average 

Plant feed mined (‘000 t) 8581 780 
Zinc feed grade (%)  32.14 
Zinc recovery (%)  89.61 
Zinc concentrate produced (‘000 t) 4196 381 
Contained zinc in concentrate (‘000 t) 2472 225 

Total cash costs (USD/lb payable zinc)  0.48 

 
Mining Operations 

Mining zones included in the current Kipushi mine plans occur at depths ranging from approximately 
1207 mRL and 1590 mRL with 0 mRL being the surface. Access to the mine will be via existing 
multiple vertical shafts and an internal decline. Mining will be performed using highly productive 
mechanized methods and cemented rock fill (CRF) backfill will be utilized to fill open stopes. 
Depending on required composition and available material, excess waste rock and, dense medium 
separation (DMS) tailings will be used in the CRF mix, as required. 
 
Mining is planned to be a combination of longitudinal sub-level long-hole open stoping (SLOS) and 
pillar retreat methods. The Big Zinc Zone mining method is expected to be longitudinal SLOS with 
mined stopes backfilled with CRF after stoping. The sill pillars are expected to be mined using the 
pillar retreat mining method once the adjacent stopes are backfilled. 
 
The Big Zinc Zone is expected to be accessed via the existing decline and without significant new 
development. The zinc stoping is expected to be carried out between 1207 mRL and 1590 mRL, and 
the uppermost stoping level on the Big Zinc Zone is planned to be the 1245 mRL. As the existing 
decline is already below the first planned stoping level, there is potential to develop the first zinc 
stopes early in the mining schedule, which could achieve a rapid ramp-up of mine production. The 
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main access levels are planned to be at 60 m vertical intervals with sublevels at 30 m intervals. The 
stope is planned to be drilled via a single parallel drive in each stope. The sill pillar height is planned 
to be 15 m. Stopes are planned to be mined 60 m along strike and then filled with CRF. Remote 
capable loaders are expected to be used for loading the broken rock beyond the stope brow.  
 
In January 2018, KICO signed a memorandum of understanding (MOU) with Byrnecut Offshore 
Proprietary Limited (Byrnecut), of Perth, Australia. The MOU relates to the potential engagement of 
Byrnecut to provide underground mining services at Kipushi, including cost estimation, contractor 
management, operational readiness and operational services. A schematic of the existing and planned 
Kipushi underground layout is shown in Figure 4. 
 

 
Figure 4: Kipushi existing and planned underground layout. 

 
Kipushi 2017 Prefeasibility Study Mineral Reserves 
The Kipushi 2017 PFS Mineral Reserve has been estimated by Qualified Person Bernie Peters 
(Technical Director: Mining, OreWin Pty. Ltd.) using the Canadian National Instrument 43-101 
Standards of Disclosure for Mineral Projects (Ivanhoe Mines Ltd., 2018). The Mineral Reserve, shown 
in Table V, is based on the January 2016 Mineral Resource (MSA Groud (Pty.) Ltd. and Orewin Pty 
Ltd., 2016). The effective date of the Mineral Reserve statement is December 12, 2017. It is important to 
note the following with respect to the declared Mineral Reserve: 

 Effective date of the Mineral Reserves is 12 December 2017. 

 Net Smelter Return (NSR) is used to define the Mineral Reserve cut-offs, therefore cut-off is 
denominated in USD/t. By definition, the cut-off is the point at which the costs are equal to the 
NSR. An elevated cut-off grade of USD 135/t NSR (14.03% Zn) was used to define the mining 
shapes. The marginal cut-off grade was calculated to be USD 51/t NSR (3.43% Zn). 

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

 Economic analysis to demonstrate the Kipushi 2017 PFS Mineral Reserve used a zinc price of 
USD 1.10/lb Zn and a treatment charge of USD 170/t concentrate. 

 Only Measured Mineral Resources were used to report Proven Mineral Reserves and only 
Indicated Mineral Resources were used to report Probable Mineral Reserves. 

 Mineral Reserves reported above were not additive to the Mineral Resources and are quoted on 
a 100% project basis. 
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Table V: Kipushi proved and probable Mineral Reserve – tonnage and grades 

Category Tonnage (Mt) Zinc (%) Zinc (Contained kt) 

Proven Mineral Reserve 3.10 35.41 1098 

Probable Mineral Reserve 5.48 30.29 1660 

Total Mineral Reserve 8.58 32.14 2758 

 
 
METALLURGICAL TESTWORK AND CONCENTRATOR DESIGN 

 
The Kipushi Project is based on the high-grade, underground zinc–copper mine in the Central African 
Copperbelt, which mined approximately 60 Mt grading 11% zinc and 7% copper between 1924 and 
1993. In addition to producing copper and zinc, the mine produced 12 673 t of lead and approximately 
278 t of germanium between 1956 and 1978. The mine had been managed on a care and maintenance 
basis since 1993. 
 
Metallurgical testwork programmes were completed on drill core samples of known Kipushi 
mineralisation between 2013 and 2017 for the various project re-development study phases. These 
investigations were focused on metallurgical characterisation and flowsheet development for the 
processing of material from the Big Zinc Area, as illustrated in Figure 5. 
 

 
Figure 5: Representation of grade distribution at approximately 1300 mRL. 

 
During the first half of 2013, a preliminary metallurgical testwork campaign on drill core from the Big 
Zinc zone was carried out at Mintek (Selepe, 2013). Although preliminary in nature, comminution 
testwork concluded that the material was soft and had a low abrasive index. The material was found 
to be easily upgradable to a saleable quality concentrate grading 56% zinc at 87% recovery using a 
milling and differential flotation circuit. Detailed analysis of the final concentrate indicated that it was 
low in impurities, as indicated in Table VI.  
 

Table VI: Final concentrate chemical analysis summary. 

Element (%) Zn  Pb  Fe  Ca  Si  Cu  Mg  As  S  

Final conc.  55.93 0.02 5.63 0.22 0.83 0.20 0.11 0.10 33.05 
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In 2015, another metallurgical testwork campaign on drill core from the Big Zinc zone was carried out 
at Mintek and the results used as a basis of design for the Kipushi 2016 PEA. The drill core for the 
composite was selected to represent all mineralisation types in the Big Zinc Zone and the composite 
sample head analysis is summarized in Table VIII. 
 

Table VII: Kipushi PEA composite head sample analysis. 

Element (%) Zn Pb Fe Ca Si Cu Mg S 

Avg. head assay 40.10 1.45 5.97 6.20 1.73 0.27 3.55 25.45 

 
DMS washability profiles were evaluated in the laboratory at three feed crush sizes (–20 mm, –12 mm, 
and –6 mm) using a combination of heavy liquid separation (HLS) and shaking tables. Fine material (–
1 mm), mainly generated during crushing, was screened off ahead of HLS separation and tested on 
bench-scale shaking tables (shaking tables provide a laboratory-scale simulation of a commercial 
spiral plant). The –20 mm crush size achieved overall optimum results with a zinc recovery of 95.4% at 
a saleable concentrate grade of 55.5% zinc (Radebe, 2016), as illustrated in Table VIII. 
 

Table VIII: Circuit performance comparison. 

Concentrate 

Size fraction Mass yield (%) Zn grade (%) Zn recovery (%) 

−20 +1 mm 70.1 55.4 95.5 
−12 +1 mm 68.7 53.3 90.0 
−6 +1 mm 65.1 55.7 89.2 

 
In 2016, an extensive metallurgical testwork campaign was conducted using approximately 900 kg of 
half core from eight drillholes intercepting the Big Zinc Zone. The testwork scope covered flowsheet 
development, variability and optimization testwork programme ahead of the Kipushi 2017 PFS. About 
ten composites were constituted for variability tests using the physical separation circuit developed 
during the Kipushi 2016 PEA. A PFS development composite grading 32% zinc was also constituted 
for flowsheet development and optimisation tests. Mineralogical investigations conducted on the PFS 
development composite head sample confirmed that the Big Zinc is predominately sphalerite (49%), 
with chalcopyrite (1%) and galena (1%) present as minor constituents, the gangue minerals in order of 
abundance: dolomite (31%); pyrite (14%); quartz (2%).  
 
Gravity separation tests (HLS and shaking table) tests were conducted on variability samples and the 
PFS composite sample, as per the Kipushi 2016 PEA flowsheet. Gravity separation tests achieved 
overall high recovery >95% for all composites tested; however, concentrate zinc grade was variable 
between 30 and 53% zinc, depending on the base metal sulphide content of various feed samples. The 
results showed that, although the DMS plant was highly effective in rejecting dolomite, with limited 
loss in zinc, other heavy sulphide minerals associated with copper, such as lead and iron, reported to 
the concentrate and consequently diluted the zinc grade below saleable concentrate specification. 
 
Furthermore, input from KICO suggested that a fine (μm), rather than coarse (mm), concentrate was 
required by custom smelters. On this basis, KICO undertook further testwork that incorporated a 
milling and flotation circuit, specifically to ensure a saleable zinc concentrate specification (P100 <500 
μm and >53% Zn) is produced. A number of flotation test were conducted at varying conditions and 
the optimum circuit configuration was a combination of a DMS and differential flotation circuit. In the 
differential float, a copper–lead concentrate was first produced, followed by zinc flotation and pyrite 
depression in the subsequent flotation stage. The zinc rougher tails and the copper–lead concentrate 
are discarded as final tails and stored in a new tailings storage facility.  
 
The process plant proposed has a nameplate capacity of 800 ktpa, a nominal design life-of-mine head 
grade of 32.1% Zn, a production life of 11 years and an average LOM zinc recovery of 89.6%. The 
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process plant consists of two stage crushing and screening, DMS, ball mill grinding, and differential 
flotation circuit, thickening and filtration, producing a saleable zinc concentrate. 
 
Life-of-mine average annual planned zinc concentrate production is anticipated to be 381 ktpa, with a 
concentrate grade of 59% Zn. Total mine production is anticipated to be 8.6 Mt ore at 32.1% Zn over a 
period of eleven years to produce 2,472 kt of zinc metal in concentrate. The proposed circuit is 
illustrated in the block flow diagram in Figure 6.  

 
Figure 6: Kipushi processing circuit. 

 
 
EXISTING AND PLANNED INFRASTRUCTURE 

 
KICO has a significant amount of underground infrastructure at the Kipushi Project, including a series 
of vertical mine shafts, with associated head frames, to various depths, as well as underground mine 
excavations and other infrastructure, including ventilation and a series of pumps to manage the influx 
of water into mine, which have significant redundant capacity. The newest shaft, P5 Shaft, which is 
planned to be used as the main production shaft, is 8 m in diameter and 1240 m deep and has a 
maximum hoisting capacity of 1.8 Mtpa and provides the primary access to the lower levels of the 
mine. Following the dewatering of the mine, which was completed at the end of 2013, the 
underground infrastructure has undergone significant refurbishment and, in some cases, new 
infrastructure has been installed. Refurbishment of underground infrastructure is expected to be 
completed in 2018.  
 
On surface, the property hosts surface mining and processing infrastructure, a defunct mineral 
processing/beneficiation plant, offices, workshops, stores, and connection to the national power grid. 
Some of the infrastructure has already undergone refurbishment. All surface infrastructure is owned 
by Gécamines and is either ceded or leased to KICO. It is planned to establish a new processing plant 
with its associated supporting infrastructure, including a rail loading terminal, to facilitate transport 
of product concentrate.  
 
KICO is connected to the national power grid, and electricity is supplied by SNEL from two 
transmission lines from Lubumbashi. Pylons are in place for a third transmission line. An abundant 
supply of process water from the underground dewatering operations is expected to provide 
adequate water for processing and mining operations. 
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High-grade zinc concentrate from Kipushi is planned to be transported for shipping to export markets 
by rail. On 30 October 2017, Ivanhoe Mines and the DRC’s state-owned railway company, Société 
Nationale des Chemins de Fer du Congo (SNCC), signed a MOU to rebuild 34 km of track to connect 
the Kipushi Mine with the national railway at Munama, south of the mining capital of Lubumbashi. 
Under the terms of the MOU, Ivanhoe has appointed R&H Rail (Pty) Ltd. to conduct a front-end 
engineering design study to assess the scope and cost of rebuilding the spur line from the Kipushi 
Mine to the main Lubumbashi–Sakania railway at Munama, including development of a rail operating 
plan. The study has begun and construction on the Kipushi–Munama spur line could start in late 2018. 
Ivanhoe will finance the estimated USD 32 million (plus contingency) capital cost for the rebuilding, 
which is included within the overall Kipushi 2017 PFS capital cost. The proposed export route is to 
utilize the SNCC network from Kipushi to Ndola, connecting to the North–South Rail Corridor from 
Ndola to Durban. The North–South Rail Corridor to Durban via Zimbabwe is fully operational and 
has significant excess capacity. 
 
 
MARKETS AND CONTRACTS 

 
Work is currently underway to define concentrate transport logistics from mine to market as well as 
engaging potential offtakers, including traders, with the view to have agreements in place prior to 
completion of the Feasibility Study (FS).  
 
 
ENVIRONMENTAL, SOCIAL AND COMMUNITY 
 
KICO conducted an environmental baseline study in 2014 that analyzed environmental, biological, 
social and cultural heritage issues (Golder Associates, 2014). KICO has also undertaken several 
studies to complement the Golder environmental, social and health impact assessment (ESHIA) 
baseline study, including: 

 an annual survey of primary, secondary and tertiary schools in the district, including 
enrolment, available capacity, and tuition fees; 

 a socio-economic study of the artisanal mining population; 

 Small, Medium and Micro-sized Enterprises (SMME) survey of local small businesses; 

 Survey of health-care facilities. 
 
The Company has undertaken a number of high-profile community development and cultural 
activities, including operation, electricity supply, maintenance and security of the potable water 
pump station and emergency repairs on as-needed basis to the potable water mains reticulation to 
the municipality. 
 
 
PROJECT DEVELOPMENT 
 
Following the completion of the PFS, a feasibility study is underway, targeted for completion in the 
second half of 2018. This involves detailed design and engineering for the remaining underground 
infrastructure, processing plant, including further metallurgical testwork, and surface facilities. 
 
Underground upgrading work is nearing completion on the crusher and the rock load-out facilities at 
the bottom of P5 Shaft and the main haulage way on the 1150 mRL, between the Big Zinc access 
decline and P5 Shaft.  
 
A front-end engineering design study is well underway to assess the scope and cost of rebuilding the 
spur line from the Kipushi Mine to the main railway at Munama, including development of an 
operating plan.  
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