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DISCLAIMER

This report has been prepared for KEFI MINERALS (KEFI) by Lycopodium Minerals Pty Ltd
(Lycopodium) as an independent consultant and is based in part on information provided by
Lycopodium, in part by Knight Piésold, the consultant for the TSF and Water Dam, and on

information furnished by KEFI.

While it is believed that the information, conclusions and

recommendations will be reliable under the conditions and subject to the limitations set forward
herein, Lycopodium does not guarantee their accuracy. The use of this report and the information
contained herein shall be at the user's sole risk, regardless of any fault or negligence of
Lycopodium.

Division of Responsibility

Section Input Responsibility
1.0 Executive Summary Lycopodium
2.0 Introduction KEFI
3.0 Geology Mineralisation and Exploration KEFI
40 Mining KEFI & Mining and Cost Enginggring Pty Ltd
(MACE) —based on contract mining proposal
5.0 Metallurgical Testwork KEFI
6.0 Process Plant Design Lycopodium
70 'Igzlrl]lqngs Storage Facility and Raw Water Diversion Knight Piésold for Lycopodium
8.0 Offsite Infrastructure KEFI
9.0 Environmental and Social Impact Assessment KEFI
10.0 | Permitting KEFI
11.0 | Capital Cost Estimate
EPC Process. Plant including Mine Lycopodium
Accommodation Camp
Onsite Infrastructure Lycopodium
Bulkl Earthworks (Plant, Village, Lease Roads) Lycopodium
Capital Cost
Process Plant and Administration Lycopodium
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Raw Water Diversion Dam Lycopodium
Process Operational and Insurance Spares Lycopodium
Mining Capital Costs KEFI and MACE
Owners Capital Cost KEFI
Other Capital Costs KEFI
12.0 | Operating Costs Estimate
Processing Operating Cost Summary Lycopodium (KEFI supplied rates)
General and Administration Operating Cost KEFI
Mine site Access Road KEFI
Corporate Management Fee KEFI
TSF Operating Cost Estimate KEFI
13.0 | Implementation Lycopodium
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1.0 EXECUTIVE SUMMARY

This report has been compiled by Lycopodium Minerals Pty Ltd following the FEED scope
undertaken by Lycopodium in late 2016 and as an update to the 2015 DFS report prepared by
Senet. During the FEED period a number of initiatives were incorporated into the design to
improve the robustness of the project. This report provides revised capital and operating costs for
the project based on the Lycopodium FEED design and the development by Knight Piésold, as
consultant to Lycopodium, of the conceptual design provided by KEFI Minerals for the Tailings
Storage Facility (TSF) and Water Dams.

The key initiatives incorporated into this update are as follows:
. Mine operations to be undertaken by an experienced African mining contractor.

. Process plant capacity increased from 1.2 Mtpa to 1.5 Mtpa to treat lower grade stockpile
ore earlier in the mine life.

. Target grind for processing plant increased to Pgo = 150 pm.

. Processing plant comminution circuit refined and primary SAG mill and secondary Ball
mill circuit replaced with larger SAG only circuit.

. Tailings Storage Facility (TSF) relocated downstream to reduce capital cost with no
reduction in capacity for a neutral water balance.

. Main access road routes were refined to decrease capital costs.

For the purposes of this report the Geology, Mineralisation and Exploration approach remains as
per the 2015 DFS. The information provided has been applied as is by Lycopodium in the
development of the design and the plant capital and operating costs.

Subsequent to the 2015 DFS, the approach to mining operations has been reviewed by KEFI with
a view to improving cash flows and achieving cost reductions where possible. The key initiatives

incorporated are as follows:

. Mine operations to be undertaken by an experienced African mining contractor rather
than the Owner.

. Rationalisation of pre-mining works to be undertaken by a separate earthmoving
contractor during the construction period.

. Improve mining operations in consultation with the preferred mining contractor.

. Mill throughput was increased from 1.2 Mtpa to 1.5 Mtpa for normal operations and
1.7 Mtpa when processing softer ores.

The metallurgical testwork data remains as per that available and provided as part of the 2015
DFS. As part of the FEED, Lycopodium undertook a review of past metallurgical testwork samples,
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as well as the supervision and confirmation of comminution circuit design based on the different ore
blends to be treated during the open pit Life of Mine (LOM) operations. The significant outcomes of
this review are:

. The ability to increase the plant capacity from 1.2 Mtpa to 1.5 Mtpa.

. Increase the grind size from Pgy = 75 pm to 150 um for the fresh ore and 125 ym for the
oxide ore, with only minor loss in gold recovery.

. Single stage SAG mill in place of the Ball and SAG mill in the 2015 DFS design.

The Lycopodium plant design is predicated on a name plate throughput of 1.5 - 1.7 Mtpa which is
consistent with the performance warranty proposed in the EPC contract. Given the plant will
initially be treating softer oxide ore and in a new state requiring reduced maintenance, an
opportunity exists to operate the plant into the design margin and achieve 10% increase above
nameplate. KEFI has highlighted the importance of avoiding the unnecessary build-up of ore
stockpiles by running the plant below its capacity. If the plant is operated at 1.5 - 1.7 Mtpa, ore
stocks will build requiring two additional years of processing following the conclusion of mining
operations. In consideration of these opportunities, it is the reasonable intention of KEFI to finance
for the Lycopodium design of 1.5 - 1.7 Mtpa, whilst planning their production at 10% higher annual
throughput.

In addition to the key improvements already noted, further design development undertaken during
the FEED period resulted in the following improvements:

. Replacement of the live coarse ore stockpile and reclaim feeders with a surge bin and
‘dead’ stockpile. The SAG mill feed will be withdrawn directly from the surge bin.

. The elution circuit capacity increases from 4 t to 6 t with the higher throughput.

. Quicklime dosed via the mill feed conveyor will be used in place of a hydrated lime
system with wet make-up and distribution network.

. Removal of tower crane and inclusion of gantry crane arrangement.
. Relocation of administration and mine buildings.

Subsequent to the 2015 DFS and the design provided by Epoch Resources for the Tailing Storage
Facility (TSF) and the Water Dams, further conceptual review and optimisation was undertaken by
KEFI, via their consultant Increva Pty Ltd. As part of the scope of this update, Lycopodium
engaged the services of Knight Piésold to develop the revised concept provided by KEFI and
provide quantities for estimating purposes. The key outcomes of this review are as follows:

. TSF with 9 stages. Stage 1 being for 1.5 Mtpa and 1 year of operation. Stages 2 to 9
constructed by the KEFI mining contractor.

. 2 Water Dams, 0.58 and 0.332 Mm®, to capture and provide water for the process plant
and administration facilities.
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Consideration of the timing of construction and the rainy seasons in the area will be required upon
progression into the execution phase of the project. There are residual risks that remain in relation
to the design of the TSF and Water Dam, namely:

. Although a review of the ground conditions encountered at the proposed TSF and WD
embankments show competent foundations for the facility embankments, further
geotechnical information will need to be gathered during the execution phase prior to the
detailed design to confirm the ground conditions.

. Timely construction of the water catchment dams to capture two rainy seasons for start-
up operations as per the current baseline plan.

The offsite infrastructure, environmental and social impact, and permitting, remain unchanged from
the 2015 DFS for the purposes of this update.

The initial capital investment value for the Tulu Kapi project, excluding taxes, is US$161,243,432.

Below is a summary of costs.

Table 1.1 Summary of Costs
Descrinti Initial Capital Sustaining Total Capital
escription US$ Ca%l;al uUS$

EPC Total Price 69,424,841 69,424,841
EPC Adjustment resulting from scope change 1,472,515 1,472,515
Revised EPC Value 70,897,356 70,897,356
EPCM Scope of Works 0
Bulk Earthworks 14,582,574 10,506,045 25,088,619
Other Allowances 970,000 970,000
Contingency 3,110,515 2,101,209 5,211,724
First Fill and Spares 4,337,446 4,337,446
Mining Cost 15,823,000 1,097,000 16,920,000
Offsite Infrastructure Cost 15,671,000 473,000 16,144,000
Owners Cost 18,111,986 18,111,986
Other Cost 17,739,555 830,000 18,569,555
Closure Provision 9,483,393 9,483,393
Total 161,243,432 24,490,647 185,734,079

Further consideration as to the impact of taxes imposed on the project by an appropriately qualified
tax advisor is ongoing by KEFI Minerals.

The operating costs have been updated to reflect the initiatives that have been adopted following
the 2015 DFS. The Mining and General and Administration costs have been updated by KEFI, with
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the process operating costs provided by Lycopodium utilising operating and consumable costs
provided by KEFI.

The LOM operating cost estimate is summarised Table 1.2 in operating costs are exclusive of
taxes, selling and royalty’s costs.

Table 1.2 LOM Operating Cost Estimate Summary (US$, 1Q17, £15%)
Cost Centre Total LOM Cost
LOM Plant Feed 15.4 Mt US$M US$/t Plant Feed
Mining 441 28.64
Processing 133 8.67
General & Administration 88 5.69
Total 662 43.00

The implementation schedule produced during the FEED has been updated and included in this
report for completeness. The overall project duration is approximately 30 months with a six month
early works programme and 24 months duration for the main portion of the EPC. The schedule
currently shows a first gold pour late in Q4 of 2019, dependent upon activities undertaken
subsequent to this report.

At the time of preparation of this report, KEFI has commenced some of the schedule activities
assumed in this report such as the recommended geotechnical investigation. In addition, KEFI
have advised that based on the current site activities and the schedule being targeted by KEFI, the
resettlement of the community should be three months earlier than that assumed herein. Further
opportunities of schedule improvement, such as rationalisation and programming of bulk
earthworks, may also be recognised as a result these early works

Subject to ongoing review and progress during the remainder of 2017, the schedule for
mobilisation, construction and subsequent gold pour, it may be possible to recognise an
improvement to the current baseline schedule of approximately three months.
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2.0 INTRODUCTION

KEFI Minerals PLC ('KEFI") is a gold exploration and development company listed on the AIM
Market of the London Stock Exchange (AIM:KEFI.L) focused on the exploration and concurrent
development of the Tulu Kapi Gold Project in Western Ethiopia.

The Tulu Kapi Mine Licence was granted for 20 years in April 2015.

Since acquisition of the project, KEFI have tightened up the geological interpretation and mine
planning and completed a revised DFS in June 2015 (the 2015 DFS') to re-evaluate the technical
and economic characteristics of the Tulu Kapi Gold Project carried out by the previous owners
Nyota Minerals Limited.

Subsequent to the positive 2015 DFS commissioned by KEFI, Lycopodium Pty Ltd was appointed
as the nominated EPC contractor in 2016. During this period a number of additional initiatives
have been undertaken to further improve the robustness of the project and introduce both improved
cash flows and cost reductions.

This report outlines those initiatives and the subsequent refinements to the project costs. This
report should be read in conjunction with the 2015 DFS.

2.1 Project Location

The Tulu Kapi Gold Project is located in Western Ethiopia, in the Western Wellega Zone of the
Oromia Region approximately 360 km due west of the capital, Addis Ababa. The Project is
accessible by road from Addis Ababa, a distance of 520 km with the final 15 km by means of an all-
weather unpaved road running through the surrounding villages. The journey by road from Addis
Ababa to Tulu Kapi takes approximately 10 hours.

The project area is approximately 9 km south of the village of Kelley, which is on the main road
from Gimbi to Dembi Dollo. Regional population centres within easy road travel distance of the
licence areas include Ayra, a small town about 20 km to the west, Gimbi, an important market town
about 32 km to the east northeast, and Nekemte, a larger regional centre about 110 km to the east.

Chartered aircraft from Addis Ababa may land at an airstrip at Ayra Guliso, approximately 30 km by
road from the project. Road travel from Ayra to the project site takes approximately 2 hours on a
mix of gravel and dirt roads. Ethiopian Airlines operate scheduled flights three times a week to
Assosa airport, a 4-hour drive from Tulu Kapi.

The project location area is shown as red in Figure 2.1.
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Figure 2.1 Tulu Kapi Project Location
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22 Project Description

The 7 km? Mining Licence Area is located in the Oromia National Regional State, Western Wellega
Zone, Genji Woreda (Kapi Guracho and Bikiltu Ankore Kebele).

The project area is characterised by rounded hills and deeply incised valleys at elevations of
between 1,550 and 1,770 metres above mean sea level.

The project site is located on a ridge forming a watershed which drains north and south. Drainage
to the north is towards the Gurach and Kersa Rivers, which are sub-tributaries of the Birbir River.
Drainage to the south is via the Chalte, Kumbo and Sarere rivers, which are sub-tributaries of the
Baro and Blue Nile Rivers. The streams in the area are perennial but decrease to very low flow
rates in the dry season. Groundwater in the project area is found in two aquifers. The upper
unconfined aquifer is located in the saprolite, and the lower semi-confined aquifer is located deeper
in the fractured bedrock. Groundwater flow is expected to mimic the surface topography and be
controlled by surface water divides.

Land use is predominantly agricultural and the ridges are mainly left to grass for cattle. The hill
sides are terraced for seasonal cropping of maize, teff, corn, and other staples. The incised valleys
are overprinted by a forest ecosystem providing shade for coffee plantations.
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Rainfall is seasonal with a pronounced 'monsoon' period between July and September. Daily
average high and low temperatures range from 32°C and 13°C in May immediately prior to the start
of the rainy season, to 24°C and 14°C in July and August, which are the coldest months.

KEFI has been able to continue uninterrupted exploration throughout the year, including reduced
activity during the wet season, and based on evidence to date there appears to be no reason why a
commercial scale mining and processing operation cannot be conducted throughout the year.

The gold mineralisation at Tulu Kapi is hosted by an Upper Proterozoic age intrusive, which
comprises a coarse-grained syenite pluton. These rocks have been intruded into a volcano-
sedimentary sequence that was subsequently transformed to mafic and sericitic schists. The main
Tulu Kapi deposit comprises a series of stacked gold-bearing quartz-carbonate veins, veinlets and
stock work intimately associated with sub-horizontally dipping albite alteration zones.

Figure 2.2 shows the mining licence area for the Tulu Kapi Gold Project overlaid on an aerial
photograph.

1953\17.04\1953-000-GEREP-0001_C May 2017
KEFI Minerals PLC



TULU KAPI GOLD PROJECT

Page 8
STUDY UPDATE

Figure 2.2 Tulu Kapi Mining Licence Area
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2.3 Project History

Small-scale surface mining took place at Tulu Kapi in the 1930s, focussing on easily accessible
gold-bearing saprolite on the flanks of the Tulu Kapi deposit. The total volume of material mined
was modest and has had little or no impact on the project resource or future mining plans and there
has been no history of persistent artisanal mining.

The earliest modern exploration of the Tulu Kapi area took place in the 1970s under the guidance
of the United Nations Development Programme (UNDP), which undertook reconnaissance
exploration over a wide area of western Ethiopia between 1969 and 1972. The work was largely
reconnaissance level and regionally biased and included stream sediment and soil geochemical
sampling, geophysical surveys, detailed geological mapping and diamond drilling.

Tan Range Exploration Company (TREC), a Canadian exploration company, acquired an
exploration licence over an area that incorporated the Tulu Kapi deposit and undertook further
exploration between 1996 and 1998, including a small amount of drilling.

The Tulu Kapi Licence was granted to Minerva Resources through its wholly owned subsidiary
Golden Prospect Mining Company (GPMC) on 27 May 2005. GPMC undertook further detailed
geological mapping, trenching, and geophysics and completed 34 diamond drill holes.

Minerva Resources (GPMC’s parent company) was acquired by Dwyka Resources Limited (whose
name was subsequently changed to Nyota Minerals Limited) in July 2009. GPMC therefore
became a wholly owned subsidiary of Nyota.

Between July 2009 and September 2011, Nyota undertook an aggressive exploration and
evaluation programme, which has been summarised by independent geological and mining
consultants in several JORC-compliant mineral resource estimates and an NI 43-101 PEA.

Further extensive exploration and drilling allowed Nyota to complete an initial Definitive Feasibility
Study in December 2012 (‘2012 DFS') based on a 107 koz annual production scenario with a
2 Mtpa conventional CIL processing plant and initial capital expenditure (excluding working capital)
totalling US$235 million.

KEFI Minerals Plc acquired 75% of the share capital of Nyota Minerals (Ethiopia) Ltd (NME), the
owner of the Tulu Kapi Project and surrounding exploration licences, in December 2013. NME
underwent a name change in 2014 to KEFI Minerals (Ethiopia) Ltd (KME). KEFI announced the
acquisition of the remaining 25% of KME in June 2014. The sale was approved by Nyota Minerals
Ltd shareholders in September 2014, giving KEFI 100% ownership of KME and the Tulu Kapi
project. The Government of Ethiopia is entitled to a 5% free-carried interest.

Since December 2013, KEFI has conducted exploration and further drilling activities to update
study documents for re-submission of a mining licence application (MLA) in October 2014.

The former exploration licence that encompasses the Tulu Kapi project was replaced by a Mining
Licence on 13 April 2015. This licence gives KEFI the right to build and operate a mine. When the
licence was issued, the Company also signed a Mineral Agreement with the Government of
Ethiopia, which sets out the fiscal regime, taxation and royalties as they affect the operation of the
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mine. The licence and mineral agreement were signed by KEFI and the Company’s wholly owned
subsidiary in Ethiopia, and are valid for 20 years. The mining licence can be renewed, with each
renewal subject to a maximum period of 10 years.

Following the acquisition of the project, KEFI decided to refine the 2012 DFS carried out by Nyota
Minerals Ltd and reconfigured the conceptual project development approach and completed a
revised DFS in June 2015 with emphasis on a smaller scale selective mining open-pit mine
operation delivering 1.2 Mtpa of ore to a conventional 1.2 Mtpa CIL plant.

Highlights of the 2015 DFS are set out below:

. An initial funding requirement of approximately US$175 million, based on the planned use
of owner-mining and an all-new processing plant.

. Conventional open-pit mining and straightforward process design incorporating a
1.2 Mtpa carbon-in-leach ('CIL") operation with a simple crushing and grinding circuit.

. Extensive metallurgical testwork confirmed that an overall recovery of 91.5% is
achievable.
. Gold production of 960,000 ounces over 13 years with an average of approximately

75,000 ounces per annum.
. All in sustaining costs of circa US$780/oz.
24 Overview of Project Refinements Following DFS
Subsequent to the 2015 Tulu Kapi DFS a number of initiatives have been undertaken to improve
the robustness of the project and introduce both improved cash flows and cost reductions. The
main improvements on project economics are based on the following:

. Mine operations to be undertaken by an experienced African mining contractor.

. Process plant capacity increased from 1.2 Mtpa to 1.5 Mtpa by treating lower grade
stockpile ore earlier in the mine life.

. Target grind for processing plant increased to Pgo = 150 pm.

. Processing plant comminution circuit refined and primary SAG mill and secondary Ball
mill circuit replaced with larger SAG only circuit.

. Tailings Storage Facility (TSF) was relocated downstream to reduce capital cost with no
reduction in capacity for a neutral water balance.

. Main access road routes were refined to decrease capital costs.
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241 Contract Mining

The DFS proposed to undertake mining on an owner operator basis. This would entail training a
local workforce with a low or limited skill base to a level capable of achieving the high productivity
rates typically required for a mining operation. It would also require the development and
implementation of certain operational and maintenance management systems to ensure safe and
reliable operation of the mining equipment. Whilst this scenario is still considered achievable there
are inherent risks given Tulu Kapi will be the first mining project KEFI have undertaken. Coupled
with this, a reduction in the initial capital cost would result from contract mining. As a
consequence, it was decided that the mining operations should be undertaken by an experienced
African mining contractor.

Five contractors were invited to submit budget pricing. Following the input from the preferred
mining contractor regarding the mine plan and agreed mining costs, a number of refinements were
made to the plans underlying the 2015 DFS and these were built into the final project plans and
cash flow model.

24.2 Processing Plant Capacity Increase

Shortly after completion of the 2015 DFS, the Company opened the bidding process for the
construction of the process plant and the operation of the mine (rather than operator mining as was
original contemplated in the 2015 DFS). Several leading international firms were selected for the
bidding process and the short listed firms visited the Tulu Kapi site in order to finalise their bids.

During the engagement process and following discussions with several of the short listed
engineering contractors it became apparent that an increase in processing plant capacity from
1.2 Mtpa to 1.5 Mtpa could be achieved with negligible increases in capital costs and without
requiring any changes to the mine plan. This allowed material that was previously stockpiled in the
2015 DFS and processed at the end of the mine life to be processed earlier in the mine life. This
has the effect of reducing the Life of Mine ('lLOM') from 13 years to 10.5 years but increases annual
production and improves economics.

24.3 Further Upside Potential

KEFI aims to extend the mine life below the 1,400 m level (40 m below the planned base of the
open cut) using underground methods. Below this level there is an existing Indicated resource of
1.08 Mt at 5.63 g/t for 200k oz of gold. The underground resource demonstrates the underground
mining potential and a Preliminary Economic Assessment ('PEA') is under internal review, with an
initial draft prepared by Redden Mining.
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3.0 GEOLOGY MINERALISATION AND EXPLORATION
3.1 Introduction

This section has been included for completeness and is as presented in the 2015 DFS. Further
details relating to the Geology Mineralisation and Exploration are contained in the 2015 DFS.

The resource estimate was compiled by Snowden Mining Industry Consultants Pty Ltd (Snowden)
and KEFI in January 2015 and remains as reported in the 2015 DFS. No additional drilling or
mining has been carried out since the completion of the Snowden site visit carried out between
17 July 2014 and 23 July 2014.

3.2 Mineral Resource Estimates

A number of resource estimates have been carried out at Tulu Kapi since 2009 by various
consultants with an expanding database including H&S in September 2009, Venmyn in 2010, SRK
in 2011 and Wardell Armstrong International (“WAI”) in 2012.

The 2012 DFS resource estimate was carried out by WAI using a semi-constrained block model in
Datamine using the dynamic anisotropy methodology. This was updated post-acquisition by KEFI
in March 2014 in the first update as a means of verifying the WAI methodology and resource
estimate. It was also used as a starting point for a small infill drilling program to confirm significant
intercepts predicted by the model and for first pass mine planning of the proposed higher grade /
reduced throughput operation.

The KEFI March 2014 estimate incorporated significantly more structural control than all previous
estimates in the form of closely spaced strike and dip strings on section and in plan defining
continuity of mineralisation. These were based on structural measurements and from observations
as known and agreed by the geologists experienced with the deposit. The 2014 estimate also
used all available data, including 16,000 m drilled by Nyota late in 2012 which missed the cut-off
date of the data base (September 2012) used in the 2012 WAI resource estimate. KME also
corrected errors in the Nyota / WAI drill database which (along with the missing 16,000 m) had
resulted in the underestimation of the Indicated Resource via a lack of downhole survey data being
applied to selected drillhole azimuth and dip. The March 2014 estimate was carried outona 5 x 5
x 1 m block model.

The additional data input by KME (under KEFI) in March 2014 allowed for a 69% increase of the
Indicated Resource from 1.1 Moz to 1.86 Moz Au.

The resource estimate was further refined using additional structural data based on surface
mapping and trenching plus a small programme of additional reverse circulation targeted at infill
drilling and maximising structural interpretation. This work was performed between March and
June 2014.

The August 2014, resource update took into account all drilling and trenching conducted to date
along with improved understanding of geological and structural controls and was signed-off by
Snowden. The estimate was carried out on a 10 x 10 x 1.5 m block model.

1953\17.04\1953-000-GEREP-0001_C May 2017
KEFI Minerals PLC / MACE



TULU KAPI GOLD PROJECT Page 13
STUDY UPDATE

In February 2015, KEFI announced the latest JORC compliant independently verified Indicated
Resource completed to finalise the basis for the 2015 DFS. As part of the 2015 DFS, the updated
Indicated Resource was derived from wireframing all the mineralised structures and has been used
as a base for refined pit design, mine scheduling and Ore Reserve estimation.

3.3 Mineral Resource

The classified Mineral Resources for the Tulu Kapi deposit have been reported using a 0.45 g/t Au
cut-off grade for a potential open-pit resource above the 1,400 mRL and a 2.5 g/t Au cut-off grade
for a potential underground resource below the 1,400 mRL. The elevation limit and cut-off grades
are based on open-pit optimisation studies carried out as part of reviews of the previous definitive
feasibility study works.

The total Mineral Resource for the Tulu Kapi deposit, as at January 2015, is reported in Table 3.1.

Table 3.1 January 2015 Tulu Kapi Mineral Resource Estimate Reported Above a
0.45g/t Au Cut-off and 2.5g/t Au Cut-off

JORC (2012) Resource Category Reporing é‘,‘ttﬂf) T‘:,'\‘n':)es (';‘,‘:) (?n it
Indicated Above 1,400 RL 0.45 17.7 2.49 1.42
Inferred Above 1,400 RL 0.45 1.28 2.05 0.08
Indicated and Inferred Above 1,400 RL 0.45 19.0 2.46 1.50
Indicated Below 1,400 RL 2.50 1.08 5.63 0.20
Inferred Below 1,400 RL 2.50 0.12 6.25 0.02
Indicated and Inferred Below 1,400 RL 2.50 1.20 5.69 0.22
Total Indicated All 18.8 2.67 1.62
Total Inferred All 1.40 240 0.10
Total Indicated and Inferred All 20.2 2.65 1.72
All numbers are reported to three significant figures. Small discrepancies may occur due to the effects of
rounding.

Additionally, the Total Mineral Resource for Tulu Kapi, as at January 2015, is reported at various
cut-offs with no consideration of mining method as outlined in Table 3.2.
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Table 3.2 January 2015 Tulu Kapi Mineral Resource Estimate Reported at Various
Cut-off Grades
JORC (2012) Resource Category ((:;7:::; Tonnes (‘3/‘:) (Cr’n‘:ﬁl‘;e:')

Indicated 0.00 19.6 2.63 1.65
Inferred 0.00 1.60 2.21 0.11
Indicated and Inferred 0.00 21.2 2.60 1.77
Indicated 0.20 19.6 2.63 1.65
Inferred 0.20 1.59 2.23 0.1
Indicated and Inferred 0.20 21.2 2.60 1.77
Indicated 0.30 19.6 2.63 1.65
Inferred 0.30 1.56 2.26 0.1
Indicated and Inferred 0.30 211 2.60 1.77
Indicated 0.45 19.5 2.64 1.65
Inferred 0.45 1.52 2.31 0.1
Indicated and Inferred 0.45 21.0 2.61 1.76
Indicated 0.50 194 2.65 1.65
Inferred 0.50 1.51 2.32 0.11
Indicated and Inferred 0.50 20.9 2.62 1.76
Indicated 1.00 16.5 2.97 1.58
Inferred 1.00 1.02 3.05 0.10
Indicated and Inferred 1.00 17.5 2.98 1.68
Indicated 2.50 7.10 4.72 1.08
Inferred 2.50 0.47 4.80 0.07
Indicated and Inferred 2.50 7.57 4.73 1.15
Indicated 5.00 212 7.79 0.53
Inferred 5.00 0.18 6.94 0.04
Indicated and Inferred 5.00 2.30 7.72 0.57
All numbers are reported to three significant figures. Small discrepancies may occur due to the effects of
rounding.

As part of the continuing work being carried out for the purpose of better understanding the Tulu
Kapi mineralisation a master’s thesis is being undertaken by Zsolt Molnar, KEFI Minerals Senior
Resource Geologist which involves a detailed study of mineralisation and structure within the Tulu

Kapi orebody.

The MSc is likely to be finished and published before mining will commence and has goals,

amongst others:

. Refinement of drill targeting / planning for exploration and resource definition / estimate

via Tulu Kapi structural studies.

. Refinement of resource grade estimation parameters especially domaining of high grade
zones and furthering understanding of the relationship between mineralogy and grade.
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3.4

Ore Reserve Estimate

Details relating to the ore reserve estimate can be found in the 2015 DFS.

The ore reserve estimate which was compiled by Snowden remains as reported in the 2015 DFS.

Snowden updated the Ore Reserve based on the February 2015 Mineral Resource estimate. Pit
optimisation was carried out by Snowden using Whittle pit optimisation software, staged pit design
production scheduling and mine cost modelling.

Snowden’s Ore Reserves at April 2015 are estimated using a 0.5 g/t Au cut-off as provided in

Table 3.3.
Table 3.3 April 2015 Tulu Kapi Ore Reserve Estimate Reported Above a 0.5 g/t Au
Cut-off Grade
JORC (2012) Cut-off Tonnes Au Ounces
Reserve Category (g/t Au) (Mt) (g/t) (Million)
Probable — High grade 0.90 12.0 2.52 0.98
Probable — Low grade 0.50 to 0.90 3.3 0.73 0.08
Total 15.4 212 1.05

Note: Mineral Resources are inclusive of Ore Reserves. Numbers are reported to three significant figures. Small
discrepancies may occur due to the effects of rounding.

Table 3.4 Competent Person’s Assessment of Ore Reserve Estimation for Tulu
Kapi Deposit (Table 1 - Section 4 of the JORC Code)
ltem Comment
Mineral Snowden prepared the updated Tulu Kapi Mineral Resource estimate in February 2015. The relevant

Resource for
conversion to
Ore Reserve

part of the Mineral Resource estimate is provided below. No planned dilution was applied fo these
estimates. Mineral Resources are inclusive of Ore Reserves.

JORC (2012) Mineral Reporting Cut-off Tonnes Au Ounces
Resource Category Elevation (9/t Au) Mt) (gnt) M)
. above
Indicated 1.400 RL 0.45 17.7 249 1.42

Site Visits

No site visit was undertaken by Mr Blanchfield who is one of the Competent Persons for the Ore
Reserve estimate, however Mr Di Giovanni, who is the Competent Person for metallurgy has visited
the Tulu Kapi project site as well as Mr John Graindorge, a Snowden resource geologist who visited
the Tulu Kapi project site for the purposes of Mineral Resource estimation in July 2014. They have
reviewed data and photos with Mr Blanchfield to his satisfaction.

Study Status

Previous studies.
o A definitive feasibility study (“DFS”) was completed by the previous owner, Nyota, in 2012

° Work was completed by Snowden in August 2014 fo update Ore Reserves using an updated
Mineral Resource (by Snowden). Snowden considers that most of the 2014 work completed for
Ore Reserves estimation was of a pre-feasibility-level accuracy however there were some
omissions (that did not affect the materiality of the reserve estimate) that prevented Snowden
determining the 2014 reporting as a pre-feasibility study (‘PFS”) and there was no published pre-
feasibility studies for KEFI's Tulu Kapi project.

Current studjes.

. The Tulu Kapi feasibility study (“FS’) is at an advanced stage. Snowden has completed most of
the mining studies consistent with the accuracy required for this type of study, however costings
are currently at a pre-feasibility level but considered still appropriate for the current April 2015
Ore Reserve. These costings are expected to be validated by fully detailed costs at the
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Table 3.4 Competent Person’s Assessment of Ore Reserve Estimation for Tulu
Kapi Deposit (Table 1 - Section 4 of the JORC Code)

ftem Comment
conclusion of the FS.

Cut-off An elevated cut-off grade of 0.9 g/t Au is used for the first 10 years of the project production
Parameters schedule. Ore at a cut-off of between 0.5 g/t Au and 0.9 g/t Au was stockpiled and then processed in
the final three years of the project resulting in a project life of 13 years. The marginal cut-off grade
was estimated to be 0.47 g/t Au based on the economic inputs and Modifying Factors outlined in this
table. It should be noted that the August 2014 Ore Reserve for Tulu Kapi only reported ore at an
elevated cut-off of greater than 0.8 g/t and no low grade ore was included in the 2014 Ore Reserve.

Mining Factors To identify the Tulu Kapi Ore Reserve, a process of Whittle pit optimisation, staged pit design
and production scheduling and mine cost modelling was undertaken by Snowden.

Assumptions The mining method modelled is conventional open pit drill and blast, load and haul on a 7.5 m high
blasting bench, reflecting a semi-selective mining approach using 120t class backhoe configured
excavators. No special infrastructure requirements will be required for this mining method.

Three months of overburden pre-stripping will be required where a small amount of ore is to be
stockpiled.

Planned dilution was applied through modelling a 500 mm vertical block dilution. This reduced the
feed ounces by approximately 5% and increased the ore tonnage processed by 9%. An unplanned
ore loss of 5% was also applied to the ore inventory.

Less than 80 kt or 0.6% of the Mineral Resource inside the pit is classified as Inferred. This Inferred
resource was considered as diluting grade, and only influenced the grade adjacent in the Indicated
Mineral Resource blocks. It is therefore not incorporated into the Ore Reserve.

Metallurgical The mineralisation modelled and metallurgical testwork available indicate that conventional CIL
Factors and extraction can be used, fo produce gold as doré.
Assumptions The gold is free milling and all the unit processes included in the plant design are standard and

common to many current gold operations.
The testwork program included:

. Comminution testwork.

. Flotation testwork.

. Cyanidation testwork.

. Oxygen uptake.

. Gravity recoverable gold testwork.

. Thickening testwork.

. Cyanide defoxification.

Variability testwork was conducted on samples from different lithologies and different mineralised
zones. Samples were selected mainly to define the differences in ore hardness (or grindability) and
gold recovery. Samples were taken from 11 geographically diverse oxide mineralised zones for
grindability and extraction testwork, 16 samples from spatially diverse fresh mineralised zones for
extraction testwork and five samples from spatially diverse fresh mineralised zones for both
comminution variability and extraction testwork. There are no deleterious metals identified.

No bulk sample or pilot scale test work was justified or completed.

The melallurgical factors were developed by SENET and reviewed by Snowden. Metallurgical
recoveries were applied to the Snowden optimisation and Snowden production schedule and KEFI's
financial model. The algorithms estimate lower recovery at lower ore grade as used for this Ore

Reserve estimate include the following:

o Oxide ore: 100 x 0.986((DilAu-(0.0465"DilAu+0.0294))/DilAu), ranging from 88.2% to 96.0%
LOM, at an average of 95.6%.

e Fresh ore: 100 x 0.986%((DilAu-(0.053"DilAu+0.0193))/DilAu), ranging from 85.3% to 94.7%
LOM, at an average of 94.0%.

e Fresh hard ore: 100 x 0.986™((DilAu-(0.0916"DilAu+0.0056))/DilAu), ranging from 69.7% to
95.6% LOM, at an average of 89.6%.

. The overall LOM recovery was estimated fo be 91.5%.

Environmental Rock characterisation studies were completed by Golders. No acid rock drainage (‘ARD’), or
elevated geothermal temperatures were identified.

The Mining Licence was approved and issued in April 2015. The Mining Licence allows provision for
onsite tailings impoundment and waste rock land forms.

Final landform waste dumps will be modelled for the DFS.

Infrastructure Detailed discussions were recently held with local power authority (EEPCo) regarding connection to
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Table 3.4 Competent Person’s Assessment of Ore Reserve Estimation for Tulu
Kapi Deposit (Table 1 - Section 4 of the JORC Code)

ftem Comment

the national electricity grid. Other than utility charges, no other significant operating costs arise for
grid connected electrical energy usage. Published tariff data for industrial consumers taking supply at
high voltage is used as the basis for the operating cost under this supply option.

Local labour will be sourced from surrounding communities and a camp will be constructed for 250
persons to house expatriate and non-local personnel.

Cost and Process costs were developed from first principles by SENET, for a new process plant.
Revenue Process costs included the following:
Factors
Item US$/t ore

LOM Oxide Ore Processing Costs 9.41

LOM Fresh Ore Processing Costs 7.09

LOM Fresh Hard Ore Processing Costs 10.42

LOM Average Process Operating Costs 8.17

Site G&A 5.38

Total 13.55

e  Pre-feasibility mining costs were developed from first principles by Snowden in 2014 for an all up
mining cost of US$2.74 per tonne. This cost was scaled up to US$3.00 per tonne to allow for
the costs of semi-selective mining. In June 2015, MACE has confirmed a cost at US$3.06 per
tonne

e  Mining capital costs were estimated to be US$23.3M including mobile equipment and fixed mine
infrastructure. MACE later updated the mining capital costs to:

- Capital Development US$15.59M.
- Capital Equipment US$50.82M.

e  Other capital costs include the following:
- Process capital costs are US$58.3M.

- Tailings infrastructure costs US$7.5M.

- Other infrastructure costs (TSF, roads, power, camp) of US$21.7M.

- Indirect costs (EPCM and insurance) US$12.6M.

- Owner’s costs of US$8.8M.

- Sustaining costs of US$43.9M (including Snowden sustaining capital of US$12M).
- Working capital of US$5.9M.

e  Closure costs were included and estimated to be $8.25M.

e  Refining costs of US$5.77 per ounce (US$8.88 per ounce inclusive of transport) were included.
e  Aroyalty of 7% were applied to net revenue from sales of gold produced.

e All costs were supplied in US$.

Revenue A gold price was supplied by KEFI at US$1,250 per ounce. This was applied real and as a flat
Factors forward price in the financial model.

Market In determining the revenue parameters, KEFI conducted comprehensive market studies including
Assessment discussion with likely refiners.

A comprehensive marketing study was also completed as part of the Nyota 2012 DFS concluding the
refining of the doré. Gold is free trading.
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Table 3.4 Competent Person’s Assessment of Ore Reserve Estimation for Tulu
Kapi Deposit (Table 1 - Section 4 of the JORC Code)

ftem Comment

Economic A discount rate of 8% was applied in the KEFI financial model.

A financial sensitivity study was undertaken evaluating capital expenditure, operating costs and gold
price. The project was seen fo be most sensitive to changes in gold price, with a 20% reduction in
price resulting in a breakeven NPV position, whilst a 20% increase in price approximately doubled the
NPV.

Key project metrics*** (after tax) from the KEFI cash flow model include the following:
All'in cash cost including royalty, excluding salvage costs

(US$/0z produced) 913.0
IRR ungeared (%) 22.7
NPV 8% (US$M) 102.2
(US$/oz produced)* 634.0
Initial capital cost** (US$M) 132.3

*Excludes royalty and refining costs.

**Excludes working capital and pre-production funding.

***Project metrics were re-estimated at the completion of the FS in June 2015 and resulted in
marginal changes to the economics with the NPV increasing to US$112M

Social A socio-economic study was prepared by Golder Consultants for Nyota and this is documented in
2012 DFS that was completed by SENET for Nyota. The commentary provides a summary of the
socio-economic characteristics of the area at a household level. Nyota conducted a stakeholder
engagement program and survey in 2010.

KEFI has commissioned a community management team and specialist Ethiopian consulting firm
Dynamic which, in conjunction with the local government, has facilitated the drafting of the selection
and allocation of new host lands, the compensation amounts and the livelihood restoration policy.

Classification The Ore Reserve is classified as Probable in accordance with the JORC Code, corresponding
respectively to the Mineral Resource classifications of Indicated. No Inferred Resources are included
in the Ore Reserve estimate.

Audits or Snowden has completed an internal peer review of the Ore Reserve estimate. The KEFI financial
Reviews model was also reviewed by Endeavour Financial Limited.

Relative Snowden’s opinion of Ore Reserve is that the classification of Probable is reasonable. However lower
Accuracy / confidence is attributed to the following Modifying Factors:

Confidence

e Dilution: The dilution for the proposed selective mining method was modelled by applying +/-
0.5 m dilution zone to the Mineral Resource model, representing the average mixing of ore and
waste expected to occur at the boundary by the excavator. As the mineralised lodes are typically
2 m to 3 m wide, the realised grade will be sensitive to achieving this outcome and can only be
confirmed by a production reconciliation process

e  Mining costs: The mining costs are currently at a pre-feasibility level of accuracy; however these
will be upgraded to an appropriate level of accuracy for the conclusion of the current FS using
OEM and project specific budget quotations from contractors

e A blasting study should be undertaken for further validation of the dilution assumptions for the
proposed mining method.
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4.0 MINING
4.1 Introduction

Subsequent to the 2015 Tulu Kapi Detailed Feasibility Study (DFS) a number of initiatives were
undertaken to more accurately reflect the operating potential of the project and introduce both
improved cash flows and cost reductions. The following sections describe initiatives undertaken
subsequent to the 2015 DFS.

4.2 Basis of Mine Design
421 Design Parameters

The pit slope and ramp configurations remain unchanged from the DFS. Rationalisation of the pre-
mining works has however been undertaken to reduce unnecessary burden on pre-production
costs. These changes are described later in this section.

422 Pre-Mining Construction

Rationalisation of pre-mining works has resulted in a reduction in the initial excavation materials
required for project bulk earthworks. Figure 4.1 shows the extent of the earthworks proposed in the
DFS and the revised layout is shown in Figure 4.2. The DFS schedule required movement of
approximately 1,300,000 bcm. The revised design requires only approximately half of this volume
being 610,000 bcm. Plant site layouts and tailings storage facilities were balanced for cut to fill or
have the necessary materials within their own footprint.

Figure 4.1 Pre-Mining Works 2015 DFS
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Figure 4.2 Pre-Mining Works Study Update

The pre-mining bulk earthworks required for construction will be undertaken by a separate
earthmoving contractor during the construction period. Operations completed in this period will be
carried out independently of the mining fleet and will include the following scope:

. Site access road to the process plant site.

. Accommodation village pad.

. Process plant pad and mining contractor laydown area.
. Tailings dam.

. Water Dam and diversion channels.

During construction of the process plant a reinforced earth wall will be constructed for the primary
crusher installation. The engineering fill and any necessary bulk fill will be placed by the EPC
contractor. The mining contractor will place fill against this material at a later date during the pre-
production period.

A mining contractor will undertake the bulk earthworks necessary for the commencement of
production from the mine excavation. The pre-production scope of work required by the mining
contractor has been substantially reduced owing to the high fixed cost associated with the mining
contractor’s site overheads. Much of these works will be undertaken by either the bulk earthworks
contractors or the EPC contractor.
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The pre-production bulk earthworks currently allowed to be undertaken by the mining contractor
include the following:

. Initial ROM pad.

. ROM pad haul road from the pit.

. Access track to the explosive magazine.
. Explosive magazine pad.

. Emulsion plant access road and pad.

These works were scheduled to be undertaken in the three month period prior to process plant
commissioning. It should be noted that the magazine facility and emulsion plant facility will likely
need to be constructed by the bulk earthworks contractor.

4.3 Pit Design and Refinements to Mine Schedule
431 Re-sequencing Stage 1 Pit Development

Several improvements to the Tulu Kapi DFS mining schedule were investigated by Mining and Cost
Engineering Pty Ltd (MACE) to enhance the project cash flow. These included the following:

. Splitting Stage 1 into two sub-stages, Stage 1A and 1B to access higher grade earlier in
the project life.

. Vertical advance rates were increased from 45 m/yr or six benches to an average of 58
m/yr or eight benches following discussion with the potential mining contractor.

. Total movement capacity was increased by 6 Mt/yr whilst mining through the semi-barren
areas of Stage 2.

These project improvement initiatives are discussed in more detail in the following section.
Initial Stage Design

The Snowden Stage 1 pit design, as shown in Figure 4.3, was based on DFS shell 12 and reported
a processing inventory of 5.0 Mt at 2.40 g/t with a total pit inventory of 38.4 Mt. This is compared to
the original shell 12 inventory of 4.40 Mt at 2.47 g/t for a total pit of 26 Mt. This represents a 47%
increase in total stage inventory between pit shell and pit design.

The DFS scheduling of this Stage 1 design showed higher grade material being delayed until Years
2 and 3 due to the majority of the higher grade (>=0.90 g/t) material being contained in the lower
benches.
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Figure 4.3 Original Stage 1 Design

In reviewing the Whittle shells, opportunities were identified to bring forward higher grade by
subdividing the pit stage through the use of DFS pit shell 10. This was used as a guide for a
smaller interim Stage 1 design to bring higher grade into Year 1. As shown in Figure 4.4, Whittle
shell 10 focussed more on the southern area of Stage 1. In contrast, the DFS mining schedule
focused early mining in the northern end of the pit. This was due to the higher elevation and simple
bench by bench mining progression of the stage.
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Figure 4.4 Original Stage 1 Design with Whittle Shell 10 (red)

To improve early cash flow the DFS Stage 1 design was subdivided into two sub stages, Stage 1A
and 1B as shown in Figure 4.5. The inventory for Stage 1A was estimated to be 2.8 Mt at 2.44 g/t
with a total pit inventory (ore and waste) of 19 Mt. The inventory of Stage 1B was estimated to be
2.5 Mt at 2.33 g/t with total pit inventory of 20 Mt.

Using this pit configuration, the mining strategy proposes to mine Stage 1A initially and delay
Stage 1B until Month 9 (Qtr 2). This strategy was modelled using Minesched software and resulted
in the average grade processed in Year 1 increasing to 2.5 g/t, compared to the DFS Year 1
average grade processed of 1.9 g/t.

1953\17.04\1953-000-GEREP-0001_C May 2017
KEFI Minerals PLC / MACE



TULU KAPI GOLD PROJECT Page 24
STUDY UPDATE

Figure 4.5 Original Stage 1 Design (green) with Stage 1A (blue).

This strategy also provides an additional benefit in that initial mining is away from the existing
exploration camp facility (circa 100 m), located at the top of the ridge. Whilst the camp will require
clearing during blasting, it could potentially be used for some purpose up until Month 7 when
mining commences in Stage 1B.

Vertical Advance Rate
The original schedule was constrained by a vertical advance rate (VAR) of 45 m/yr or 6 benches.

Following discussion on this issue with the preferred mining contractor the VAR was increased to
the figures shown in Table 4.1.

Table 4.1 Stages Vertical Advance
To Complete Vertical Advance Rate
Phase Months | Benches m m?r:in nyer
Stage 1A 25 17 128 5.1 61
Stage 1B 38 27 203 53 64
Stage2 53 33 248 4.7 56
Stage 3a 29 17 128 4.4 53
Stage 3b 9 8 60 6.7 80
Stage 3 52 31 233 4.5 54

It should be noted that Stage 3b has a significantly higher VAR; however this was considered
achievable due to the stage having smaller bench ore inventories and therefore consists of mostly
bulk waste material which is mineable at a faster rate.
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Mill Throughput Increase

The original schedule was based on a 1.2 Mtpa throughput. This resulted in high grade stockpiles
growing to greater than 1.5 Mt and low grade stockpiles reaching more than 3.0 Mt. The higher
throughput rate process plant design is expected to realise an increase in plant throughput to
1.50 Mtpa. This re-configured plant design would also allow an increase to 1.70 Mtpa when
processing softer ores in the early years of production.

Following a detailed analysis of the distribution and presentation of ore hardness within the mining
sequence the following mill throughput rates were applied in the mining schedule:

. Year 1: 1.43 Mt (ramp up during commissioning in 1% gtr of Year 1).
. Year 2 to 4: 1.70 Mt per year.
. Year 5 onwards: 1.50 Mt per year.

A comparison of the updated mining and processing schedule to the original DFS schedule is
shown in Figure 4.6, Figure 4.7 and Figure 4.8. The updated schedule reduced high grade
stockpile levels to a maximum of 500,000 t whilst low grade remained at inventories of circa 3.0 Mt
and will still be processed in the closing stages of the project.

Figure 4.6 Comparison Between Snowden DFS to Updated Schedule of Throughput
Tonnes
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Figure 4.7 Comparison Between Snowden DFS to Updated Schedule of Throughput
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43.2 Increased Mining Rate

Stage 2 will be the largest stage in terms of the total 54 Mt of material to be mined. It contains
nearly twice the inventory of the other stages. With the mining rate capped at 18.5 Mt per year in
the DFS, the higher grade ore production rate fell and subsequently the grade available to the plant
decreased in some quarters to around 2.0 g/t. The original VAR through Stage 2 was, on average,
3.58 m per month which would be less than half a bench per month. In addition, the Stage 2
benches dimensions are in the vicinity of 250 m wide and approximately 600 m long and contain
substantially less mineralisation compared to other areas of the pit as shown in Figure 4.9. It was
therefore deemed feasible to increase the mining rate in Stage 2 once the smaller upper benches
were complete. Total movement was therefore increased from 18.5 Mtpa to 24.5 Mtpa from Qtr 8
and later reduced in Qtr 20 as shown in Figure 4.10. This increase resulted in improved grades
being presented to the process plant and at the same time reducing the life of mine by 6 to 7
quarters resulting in savings in contractor fixed cost charges.

Figure 4.9 Stage 2 Dimensions (dark) Showing Ore and Waste on 1,715 mRL Bench

This strategy would require the addition to the mining fleet of a 120 t excavator with an annual
capacity of 6.0 Mt. Following discussions with the preferred mining contractor, it was understood
that this machine would already be on site, having been mobilised for construction and early stage
mining and then subsequently retained on site for miscellaneous work; hence this increase in
mining rate would only require an increase in utilisation of the existing 120 t excavator. Additional
trucks will also be required to cater for the increased movement. To account for this, a
commensurate increase in truck fleet of four additional trucks was allowed for in the mining costs
bringing the total fleet on site to 18 trucks.
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Figure 4.10 Total Movement Comparison
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4.4 Revised Mining Schedule

The results of the revised mine production schedule are shown in the following tables. The mining
schedule is summarised in Table 4.2, the stockpiling schedule is summarised in Table 4.3 and the
processing schedule summarised in Table 4.4 and the mining quarterly advance is presented
graphically as annexure in Section 5 of the 2015 DFS report.
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4.5 Waste Dump Design
451 Overall Layout

For the 2015 DFS waste dump designs were included to the south of the pit and to the west. The
waste dump to the north forms the ROM pad with some extension required when mining Stage 4.
Figure 4.11 shows the final mining surface at the completion of the stockpile reclaim, with waste
dumps, ROM pad and the ultimate pit with other non-mine infrastructure items labelled.

The waste dump designs remain as established in the 2015 DFS and details on the designs are
given in the 2015 DFS.

Figure 4.11 Final Surface at Completion of Mining Operations
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45.2 Risks and Opportunities

During the study update, a number of risks and opportunities were identified which were not
explored due to time constraints.

Waste Dumping and Haulage Optimisation

Following discussions with the preferred contractor it was agreed that significant cost savings could
be achieved by optimising the haul routes and dump locations. Significantly shorter hauls could be
achieved on benches which ‘daylight’ on the existing topography, especially in the northern areas
of the pit. Temporary haul roads could be established to shorten the haul to these dump locations.

Northwest Waste Dump

Valleys adjacent to the pit in the northwest area could be used as short haul dumping locations
resulting in cost reductions. A preliminary concept design for this facility is shown in Figure 4.12.

Figure 4.12 Northwest Waste Dump Concept

ROM Pad Configuration Optimisation

The crusher location proposed in the FEED design is 250 m closer to the pit exit than that
proposed in the DFS. In addition, the reduced high grade stockpile capacities will not require a
ROM pad storage area of the size proposed in the DFS. The ROM pad layout can therefore be
further optimised to reduce any unnecessary haul.
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Waste Dump Stability Assessments

The waste dump stability assessments carried out in the DFS used the parameters derived from
the site investigation of the northern dump area (i.e. ROM pad location). The analysis assumed the
base of dump geotechnical conditions would be similar for the southern and south-western dumps.
Geotechnical assessments of the actual site conditions should be undertaken before these and any
other dump locations are approved for construction.

The assessment should also include potential to maximise end tipping construction rather than lift
by lift construction. This will enable haul routes to be reduced with commensurate cost reductions.

These investigations have been budgeted for in the Initial CAPEX.
Open Pit fo Underground Transition Study

An open pit to underground transition study should be undertaken to evaluate the most
commercially efficient method of extracting economic mineralisation. If it is demonstrated that the
depth of the pit should be reduced due to the lower benches being more economical to mine from
underground, the pit optimisation should be rerun to identify any potential to reduce the open pit
mining envelope and thereby reduce the amount for waste movement.

4.6 Mining Methods
46.1 Mining Techniques

The quality and quantity of ore delivered to the processing plant and the minimisation of ore dilution
and ore loss are the main aims.

Blasts will be designed by KME’s technical department and implemented by the Contractor to
achieve the desired fragmentation and digability whilst minimising the disturbance to ore blocks
and damage to final pit walls. Procedures will be established to enable the technical department to
conduct a final review and make improvements as necessary on the blast designs prior to drilling
commencing.

Following bench establishment, mining will continue to limits predetermined by the technical
department. Ore, including both high grade and low grade ore, and waste, including selective
waste and bulk waste, will be identified by the technical department. Excavation levels will be
controlled by the use of the Contractor’s laser levelling system.

High grade ore, low grade ore and selective waste blocks will be marked out by the technical
department on each bench with colour coded markers.

The contractor will excavate high grade ore, low grade ore, selective waste and bulk waste as
directed by the technical department using appropriate equipment.

Pit walls will be formed and excavated at angles designated by the technical department. Mining
will generally be carried out by excavating high grade ore, low grade ore, selective waste and bulk
waste separately. However, concurrent mining may be required from time to time. The contractor
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will implement methods and practices approved by the owner that will ensure correct identification,
excavation and delivery of each material to its design tipping point.

Selective Mining Technique

Within the mining cycle there will be a specific requirement for excavator cleaning and re-handling
of waste material to ensure mining selectivity. It is envisaged that mining will progress across the
bench from hanging wall to footwall when possible to avoid collapsing ore into the waste zones.
The selective mining process will contain seven steps:

1) Bulk waste removal.

2) Cleaning waste from the hanging wall contact.
3) Re-handling of selective waste.

4) Removal of bulk ore.

5) Cleaning of selective ore to the footwall contact.
6) Re-handling of select ore.

7) Continue mining the waste material.

Bottom Loading of Trucks

The cycle will utilise top loading of trucks where practicable. However, the excavator will utilise
bottom loading in a number of situations or as directed by the technical department:

. Removing waste less than 1 m thick from the ore on the hanging wall contact of the lode.

. Moving final ore from waste on the footwall contact of the lode or when the ore is less
than 1 m thick.

. When re-handling stockpiles of material created from the above two activities.
For ore lodes greater than 2 m wide, the excavator will be able to resume top loading activities.

Based on the data contained in the latest schedule, currently 5% of the total material movement is
categorized as selective ore and waste mining.
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46.2 Drill and Blast
Increase of Blast Hole Diameter to 127 mm from 114 mm

Following collaborative discussions with the preferred mining contractor, it was agreed that the
proposed blast hole diameter should be increased from 114 mm to 127 mm with a commensurate
increase in pattern size. This assessment was made in conjunction with a fragmentation analysis
conducted by Itasca and is discussed in the next section.

This change offered certain commercial advantages:
. More cost efficient drilling per unit of hole volume and per bcm.
. Reduction in the unit cost per bem of initiating explosives.

These costs represent 50% of the cost of a standard blast hole. An example of the comparative
saving is shown in Table 4.5.

The DFS also allowed for RC grade control holes to be drilled within the pattern for use as blast
holes. This strategy was intended to reduce the cost for drill and blast by reusing the hole;
however, the increase in blast hole diameter does not allow for the RC drilling to be used in this
manner. The optimised scenario therefore proposes the use of in-pit RC. Costs allow for patterns
to be drilled on a 10 m by 10 m grid to a depth of 30 m (four benches). This significantly reduces
the RC drill metres required and associated costs.

Table 4.5 Comparison Cost of 114 mm and 127 mm Diameter Blast Holes
Description Units DFS 2017 Opt

Diameter mm 114 127
Bench m 7.5 7.5
Subdrill m 0.75 0.75
Drill depth m 8.3 8.3
Stemming m 2.3 2.5
Charge length m 6.0 5.8
Unit charge weight kg/m 12.4 15.3
Charge weight per hole kg/hole 73.5 88.1
Powder Factor kg/bcm 0.49 0.49
Yield bcm/hole 150 180
Unit cost of drilling m $12.71 $13.18
Unit cost of charging hole $23.18 $23.18
Emulsion cost t $1,796.09 | $1,796.09
Cost of drilling $/hole $104.86 $108.74
Cost of charging $/hole $23.18 $23.18
Cost of emulsion $/hole $131.99 $158.30
Total cost of hole $/hole $260.02 $290.21
Cost per bcm $/bcm $1.73 $1.61
Commercial Benefit 0% -7%
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Fragmentation Analysis Using 127 mm Diameter Blast Holes

A more detailed assessment of the powder factor for the fresh rock in the pit was carried out to
investigate opportunities to reduce costs through a reduction in powder factor without
compromising project efficiencies or ore recovery. This was achieved by assessing the fracture
frequency distribution within the main pit excavation to interpret the likely “mean block size”, a key
parameter used in the ltasca fragmentation analysis.

Fracture frequency (FF) was estimated into the block model by the KEFI geologists using the
‘nearest neighbour’ technique. The distribution of the FF was then reported and is given in Table
4.6. This distribution was then assessed in the context of the block size estimates provided by
Itasca and given in Table 4.7. This table summarises the estimated average block diameter (Db)
for each rock type based on mean (Ps), P2o, and Pgg sizes using discontinuity spacing summarised
by Snowden (2015). Db values ranged from 0.17 m to 0.99 m for the Syenite and Eastern Diorite
rock types.

Table 4.6 Fracture Frequency Distribution Estimated within Main Pit
FF Cut-off Vol Cum Vol % Total
n/m M.bcm M.bcm
0.0 2.0 40.7 100%
1.0 3.3 38.7 95%
2.0 4.4 35.4 87%
3.0 4.6 31.1 76%
4.0 5.6 26.5 65%
5.0 5.0 20.9 51%
6.0 3.9 15.9 39%
7.0 3.0 12.0 29%
9.0 2.0 9.0 22%
10.0 6.2 7.0 17%
20.0 0.6 0.7 2%
30.0 0.1 0.2 0%
40.0 0.0 0.1 0%
50.0 0.0 0.1 0%
60.0 0.0 0.1 0%
70.0 0.0 0.1 0%
80.0 0.0 0.0 0%
90.0 0.0 0.0 0%
100.0 0.0 0.0 0%
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Table 4.7 Estimated Average In Situ Block Size for Each Rock Type
. Jv 3
Rock Type Spacing (m) | Mean FF (ff/m) 3 Vyp (m°) Dy, (m)
(joints/m”)
c Syenite 0.18 5.56 1.1 0.03 0.30
Q
= Eastern Diorite 0.28 3.57 7.14 0.10 0.46
o Syenite 0.10 10.00 20.00 0.01 0.17
~
e Eastern Diorite 0.12 8.33 16.67 0.01 0.20
o Syenite 0.33 3.03 6.06 0.16 0.54
<]
e Eastern Diorite 0.60 1.67 3.33 0.97 0.99
Notes:
1. 3 assumed to be 36, which corresponds to a ‘common block shape’ as described Palmstrom (1995)
2. Jv =volumetric joint count
3. Vb = block volume
4. Db = block diameter
5. Based on relationships proposed by Palmstrom (2001).

It can be seen from the distribution of FF in Table 4.4 that a large portion of the pit volume is
expected to comprise material with a FF of greater than 5.0 which was interpreted from Table 4.5
to represent an average in situ block size of 0.3 m or less. This volume of material has a weighted
average FF of circa 10. The remaining more competent material within the pit was estimated to
have weighted average of 2.9.

These values suggest that circa 50% of the pit volume would be drilled and blasted with a mean
block size of 0.3 m and the balance 0.5 m. The ltasca fragmentation estimates for 127 mm dia
holes were then used to determine an average powder factor for bulk waste and a separate powder
factor for ore, selective ore and selective waste.

In addition, following discussion with the preferred mining contractor it was agreed that the bulk
waste size distribution could be relaxed to at least 98% passing 750 mm whereas the ore
fragmentation would remain at 98% passing 600 mm (the aperture of the ROM bin grizzly). The
resultant blasting parameters are given in Table 4.8.
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Table 4.8 Drill and Blast Parameters Applied To Fresh Rock in 2015 Optimisation
Classification Ore/Select | Ore/Select Bulk Bulk
Waste Waste Waste Waste
Units Fresh Fresh Fresh Fresh
FF<5 FF>5 FF<5 FF>5
Material Type Snowden | oo p | Snowden | oo o
s Pso Syenite Pso Syenite
yenite Syenite
Material Density t/bcm 274 2.74 2.8 2.8
Hole Diameter mm 127 127 127 127
Bench Height m 7.5 7.5 7.5 7.5
Subdrill m 0.75 0.75 0.75 0.75
Fall Back m 0 0 0 0.3
Stemming m 25 25 2.5 2.5
Product Density glcc 1.2 1.2 1.2 1.2
Powder Factor kg/bcm 0.74 0.67 0.58 0.5
Powder Factor kgt 0.27 0.24 0.21 0.18
Hole Depth 8.25 8.25 8.25 8.25
Stemming Density t/m® 2.1 2.1 2.1 2.1
Spillage Factor 0.1 0.1 0.1 0.1
Mass of Stemming per Hole kg 73.16 73.16 73.16 73.16
Unit Charge Weight kg/m 15.20 15.20 15.20 15.20
Charge Weight per Hole kg/hole 87.41 87.41 87.41 87.41
Yield bcm/hole 118.12 130.46 150.70 174.81
Yield t/hole 323.64 357.46 421.97 489.48
Blast Hole Factor holes/t 0.00 0.00 0.00 0.00
B:S Ratio ratio 1.15 1.15 1.15 1.15
Burden m 3.69 3.88 417 4.49
Spacing m 4.26 4.48 4.82 5.19
ﬁ]’;}’l'cslg’:c‘;‘” face hole 0.02 0.02 0.02 0.02
Specific drilling bem/m.drill 14.04 15.50 17.91 20.05
Proportion of blasts 50% 50% 50% 50%
?;lstr:?e Specific Drill 14.8 19.0

In addition to the above changes to the drill and blast parameters for fresh rock, the original
provisions for blasting of the saprolite material were revised following discussion with the preferred
mining contractor. On inspection of core photos it was agreed that much of the material could be
freely dug or easily dug with light blasting. As a consequence, the powder factors allowed for
saprolite were revised down from 0.35 kg/bcm to a nominal 0.25 kg/bcm for ore and select waste

and 0.2 kg/bcm for bulk waste.
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Definition of Material to be Mined

The Tulu Kapi open pit, below the surface soil layer (circa 0.3 m depth from surface), is broadly
divided into two weathering zones, being weathered and fresh. The transition zone between the
two ranges is expected to range from less than a metre thick to several metres within the pit
excavation footprint.

Weathered Material Classification

The weathered material will be a saprolite. Saprolite is typically described as a soft, thoroughly
decomposed and porous rock, often rich in clay, formed by the in-place chemical weathering of
igneous, metamorphic, or sedimentary rocks. The Tulu Kapi saprolite will mostly be weathered
syenite and vary in colour from red - brown to yellow - brown depending on the degree of
weathering and oxidised iron content which mostly determines the colouring. The primary minerals
in the saprolite are plagioclase feldspar, K-feldspar, quartz and hornblende; the common
secondary minerals are goethite, kaolinite, sericite and chlorite. Generally it is soft, friable and
breakable by hand or easily hammered apart by hand depending on the degree of weathering and
relative depth below surface.

Weathered material will include Residual Soil and Weathered Rock.

The Residual Soil will occur to a depth of approximately 1 m to 3 m below natural surface and have
the strength properties of an engineering soil, with an UCS less than 1 MPa; hence, it will have a
Point Load Index (Is50) of less than 0.05 MPa. This material is classified as ‘Free Digging’ or
where excavation can possibly be aided by light ripping in any laterite capping horizons.

The Residual Soil will occur to a depth of approximately 10 m to 40 m below natural surface and
the weathered rock materials will have estimated compressive strengths in the ranges of 1 to 20
MPa, equivalent to Is50 values of approximately 0.05 to 1 MPa, with a typical fracture spacing of
0.05 m to 0.25 m. This material may be excavated by ripping with large dozers (D9 or bigger),
possibly aided by light paddock blasting in the deeper, less weathered sections

Fresh Material Classification

The ‘Fresh Material’ will include rocks such as syenite, albitised syenite, diorite and sheared diorite.
Fresh rock will have compressive strengths in the ranges of 50 to >200 MPa, equivalent to 1s50
values of approximately 2.5 to >10 MPa, with a typical fracture spacing of 0.1 m to 0.6 m. The

weaker range of these rocks may be broken by ripping with large dozers (D9 or bigger), but in
practice can only be excavated efficiently by conventional drill and blast methods.
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4.7 Contract Mining Strategy

A tender process was initiated in July 2015 with a number of tenderers invited to submit non-
binding budget pricing for the DFS scope of work. KEFI provided an undertaking to the tenderers
that a contract would be awarded to the preferred tenderer based on the following:

. Successful negotiation of terms and conditions.

. Contractor successfully completing due diligence on in-country operating environment,
project risk and KEFI corporate risk.

. KEFI securing project funding.
The tenderers visited the Tulu Kapi site on 23 July 2015 prior to submitting pricing.

A number of rounds of pricing were initiated. The final pricing scenario was based on a life-of-mine
scope of work and issued to a short list of three remaining contractors. Tender submissions were
evaluated primarily on a commercial basis. Following further negotiation, the preferred tender was
selected from two remaining candidates. The final determination was based on a number of non-
commercial factors such as technical capability, operational experience and the ability of the
contractor to introduce established systems to the project.

It should be noted that the project is exempt from import duties and related taxes during the
construction period and up to the first three months of production. Contract pricing has not allowed
for any burdens associated with the import of plant and/or materials associated with the project.

4.71 Contract Scope Optimisation

The unit rates that underpinned the preferred contractor pricing were used in this phase of project
optimisation in this Study Update.

Subsequent to identifying the preferred contractor, collaborative discussions and workshops were
held to identify opportunities to optimise the mining approach and scope of the contract to reduce
overall mining cost and improve project cash flows. The key opportunities identified included the
following:

. Increasing blast hole diameter from 114 mm to 127 mm.

. Detailed assessment of project powder factors.

. Accelerated mining of Stage 2 cut-back.

. Re-sequencing Stage 1 pit development.

. Reduction in preproduction scope of work.

. Optimise waste haulage and dumping locations.
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4.7.2

Scope of Services Summary

The scope of services to be undertaken by the Contractor includes the following:

Construction earthworks.

Pre-production and mine establishment.

RC Grade Control drilling and sample collection.
Drilling and blasting of ore and waste.
Dewatering of mining areas.

Ore and waste mining.

Ore re-handle from ROM stockpiles.

Waste dump and other site rehabilitation works.

The Contract excludes.

Sample collection, sample assay, assessment and grade control interpretation.
Site security.

Supply and delivery of explosives and accessories to the Site.

Supply of emulsion explosive into the blast hole.

Supply of diesel fuel for mining. Diesel fuel will be supplied free of charge to the
Contractor and only available from the Principal’s onsite bulk fuel storage facility.

Supply of diesel fuel for back-up power generation for offices, workshops and facilities
lighting (excluding all mining operations).

Seeding, planting, fertilising and mulching of final land form.
Setting out of the works.

Construction of access roads that are outside the boundaries of the Mining Area.
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4.8 Mining Operations

4.8.1 Equipment Selection

The equipment selected for the Tulu Kapi project and the basis for this selection is given in the
2015 DFS. This was further refined during the tender process and following discussion with the

preferred mining contractor.

It is however expected that the ultimate specification will not vary materially from the machines
outlined below.

Excavator

Three sizes of excavator are proposed for Tulu Kapi, each of which will perform specific mine
production duties as identified in Table 4.9.

Table 4.9 Excavator Tasks by Machine Size
Machine Size
40tto 50t 120tto 150t 180tto 200t

Borrow Pit Earthworks O

Selective Mining O

Bulk Excavation O
Batter Pulling O

Rock Breaking O

Topsoil Rehandle O

Both the 120t and 200 t machines will be capable of loading the haul trucks. The 120t class
machine was included for its selective mining capability and flexibility during the construction
phase. The 200 t machine is the largest machine capable of loading the proposed mine trucks.
This will enable higher production rates and reduce the number of loading areas required, thereby
providing more flexibility within the working areas of the pit.

The 120 t machine will be brought to site during the construction period to produce borrow material
for the ROM pad as well as magazine and emulsion plant pads. The 200t machines will be
mobilised prior to commissioning of the process plant.

The 120 t machines will perform the crucial duty of separating the ore and waste selective material
at the hanging wall and footwall contact. This will prepare the area for the larger 200 t machines to
operate more efficiently in removing the stockpiled selective material as well as the bulk material on
the flitch. Two 120 t machines and up to two 200 t machines were allowed for in this study and the
number of machines matches the requirement to achieve simultaneous mine production from three
independent locations in the pit. Once all machines have been commissioned on site the installed
maximum capacity of the machines is estimated to be circa 30 Mtpa. This compares to a
scheduled maximum requirement of 24.5 Mtpa.
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A smaller 40t machine will be used predominantly to clean the batters of loose material and
provide backup for sorting of the selective material. The same size machine will be fitted with a
rock breaker to reduce oversize in the pit and on the ROM pad as required. Ancillary duties such
as roadworks and drain clearing are assigned to this machine and only one machine is required for
the Tulu mine.

Mine Dump Trucks

Rigid body 90 t class mine dump trucks are proposed for the project. This size machine maximises
the use of the design width of the pit ramps and surface haul roads (25 m). The trucks will be
typically 6 m wide and require a minimum running surface of 18 m for dual lane ramps and 9 m for
single lane ramps. The remainder of the design width will allow for toe drains and safety windrows.

This size of truck was selected to also maximise the size of excavator which can be used in the pit
for digging bulk ore and waste as well as re-handling the selective material stockpiled by the 120 t
machine described earlier. This will minimise the number of loading areas required to maintain the
proposed production rate.

Front End Loader

The production schedule has 41% of ore rehandled from the stockpiles, while 59% is direct tipped
to the crusher. Ore will be rehandled from the ROM stockpile to the crusher by a Caterpillar 988
front end loader or equivalent size machine.

Grader

Provision was made for up to two graders to be included in the fleet. The proposed graders will
have a 4.9 m (16 ft) mould board and will be used for haul road maintenance around the site.

The size of grader proposed is commonly used in combination with the proposed trucking fleet and
was selected to minimise the number of passes required to maintain each section of road and
therefore interference with the haulage fleet.

Dirills

The blast hole drilling fleet will be a combination of top-hole-hammer drills and down-hole-hammer
drills depending on the application. The drills will be small mobile boom mounted machines, rather
than large deck mounted machines. The predominant hole size proposed is 127 mm, however a
variety of hole sizes will be required depending on the application and the need to control
fragmentation and mitigate blast damage.

48.2 Grade Control Drilling

A grade control pattern of 10 m by 10 m using 30 m holes with assay samples collected over a 1 m
interval for one assay is included in the cost model.
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Provision for Service Equipment

A range of service support equipment has been included as listed below:

. Rock breaker x 1.

. Fuel and Lube Truck x 1.
. Water Truck x 2.

. Lighting Towers x 8.

48.3 Light Vehicles

Four-wheel drive light vehicles were included in the mining study for the owner’s team
management supervisory roles. The allocation of four-wheel drive vehicles is given in Table 4.10.

Table 4.10 Light Vehicle Provision
Mining Management SinSItZSCab Tw&n:e(s:ab Larwacgl;:lrilser Total

Operations Manager 1 1
Technical Services Superintendent 1 1
Mining Engineer — Production 1 1
Mining Engineer — Drill & Blast 1 1
Senior Geologist 1 1
Mine Geologist 1 1
Senior Mine Surveyor 1 1
Mine Surveyors

Field Technicians 1 1
Mine Operations Superintendent 1 1
Mining General Supervisor 1 - 1
Total 0 4 6 10
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484 Explosives Supply

A bulk manufacturing facility and a mobile manufacturing unit will be supplied by an experienced
explosive services provider.

A supply and storage site will be established on the mine from where the bulk explosives service
will be managed. The site will consist of a storage facility for chemicals, emulsion manufacturing
facility and explosives magazine complex. A maintenance workshop, ablution and change house,
offices and magazine will form part of the start-up phase and will be provided by KEFI.

The raw materials will be supplied with Explosives and Initiating systems being sourced from South
Africa or Zambia. KEFI will perform the site preparation while the civil construction will form part of
the construction phase of the mine, which will be completed by the contractor.

485 Pit Dewatering and Drainage

Water entering the pit will be discharged into the raw water diversion dam. Portable pit dewatering
pumps capable of delivering 7 ML per day at 150 m total head and associated discharge lines will
be supplied by the Contractor.

During operations the size of the pit will increase resulting in an increased catchment and ground
water inflow potential. Additional pumps will be provided by the Contractor to cover for this
increased inflow as well as the increase in head resulting from deepening of the pit.

Water inflows exceeding 7 ML/day will be managed by the Contractor at an additional cost in the
pricing schedule.

4.9 Mining Personnel

In order to effectively manage the operations at Tulu Kapi, a labour schedule was drawn up to
include labour for mining, processing and administrative duties as part of the 2015 DFS.

491 Owner’s Mining Department Personnel

With the revised strategy of contract mining operations rather than owner operator mining, the
Owner’s Mining Department labour schedule was revised.

Mine management for the Tulu Kapi mine will be headed by a general manager who will be
supported by departmental managers as shown in Figure 4.13. The duration of service required
from the expatriate before he is replaced by a national counterpart is also indicated.

Some management positions will require expatriates for the life of mine and some will only require
expatriates for the first few years of operation, after which they will be handed over to a trained
Ethiopian national. A national worker, trained under the guidance of an expatriate, will receive
hands-on training in that specific role and will be able to replace the expatriate within a specified
time.
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Table 4.12 shows a list of positions that will be held by expatriates. Expatriate 1 position will be
held by highly experienced expatriates with senior management experience in Africa, Expatriate 2
positions will be expatriates with technical or supervisory experience in Africa.

Table 4.12 Owners Labour Schedule
Position GJrgge Source Number D(;:t::)n

Operations Manager E4 Expat 1 1 >3
Mine Administrative Assistant C1 Local 1

Technical Services Superintendent D4 Expat 1 1

Mine Operations Superintendent Expat 2 1 3
Deputy Mine Operations Superintendent National 1

Mining General Supervisor National 1

Mine Technical Services Clerk B1 Local 1

Reporting Clerk B1 Local 0

Senior Mining Engineer D4 Expat 1 1 3
Mining Engineer - Production D2 Local 2

Mining Engineer - Drill and Blast D2 Local 2

Senior Mine Geologist D4 Expat1 1

Mine Geologist Expat 2 1

Mine Geologist D1 Local 2

Senior Mine Technician B4 Local 1

Mine Technician/Sampler B1 Local 4

Senior Mine Surveyor D2 Local 1

Mine Surveyor C4 Local 3

Survey Assistants B1 Local 3

Database Administrator C3 Local 1

Total Mine 29
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49.2 Contract Mining Personnel

It is anticipated that the majority of the Tulu Kapi mine’s workforce will be sourced locally and it is
KEFI's policy to maintain this practice to the fullest extent possible, with only key management and
supervisory personnel sourced outside the country. It is likely that a large contingent of employees
will be sourced from the Tulu Kapi, Gimbi, Ayra and Nekemte villages and towns. The
development of skills required to operate a gold mine will be fostered by KEFI. There appear to be
no constraints regarding access to a pool of unskilled and semi-skilled labour and the future
development of a skills base in the region.

A basic schedule for manpower as provided by the preferred contractor is outlined in Table 4.13

Table 4.13 Mining Contractor Labour Schedule
Position status | Y4 | Y1 [ v2 | v3[va|vs]|ve]|v7]|vs]|vo][v1o
Western Expatriates Expat 1 5 5 5 5 5 5 5 5 3 3 3
African Expatriates Expat 2 18 12 12 12 12 12 12 12 8 8 6
National Staff and Supervision Local 39 39 52 52 52 52 52 52 52 52 52
National Operators - Drilling Local 7 9 13 15 15 9 7 5 0
National Maintainers - Drilling Local 7 9 12 12 12 9 7 7 0
National Operators - Blasting Local 8 11 16 19 19 11 8 8 3 0 0
National Maintainers - Bits / local | 4 4 4 4 4 4 4 4 4 4 0
National Operators — Mining Local 40 84 92 96 100 96 112 116 80 64 11
National Maintainers - Mining Local 31 65 72 76 80 77 93 97 61 47 6
Subtotal - Mine Operations 160 | 150 | 238 | 278 | 201 | 209 | 275 | 300 | 306 | 216 | 178

4.9.3 Explosives Contract Mining Personnel
A basic schedule for manpower as provided by the contractor is outlined in Table 4.14.

It is anticipated that initially the skilled personnel will be sourced nationally and the semi-skilled and
un-skilled will be sourced locally.
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Table 4.14 Explosives Contractor Labour Schedule
Skills Number
Operations and of Task
Qualifications Personnel
Site Manaaer Overall responsibility for safe management of the
ranag Skilled 1 onsite operation, daily liaison, basic blast design,
(Full time expat) . : o -
inventory management, site administration
Responsible for safe manufacturing of emulsion,
Plant Foreman Skilled 1 plant supervision, plaqt management, raw materials
management, production. Environmental
responsibility; Relief Site Manager.
Operations . . . .
Assistants -Plant Unskilled 6 AN _ha_ndllng, forlfllf:c_operatlons, housekeeping,
D/S assisting hydraulic fitter where necessary.
Bench Foreman Semi-Skilled 1 Managg_s gnd organizes on bench operat!on,
reconciliations and customer documentation.
MMU Operator Semi-Skilled 1 Safe operatlon. of MM_U, delivery of quality product
down-the-hole; charging data records.
Operations . . - .
. . Hose handling, cup sampling, assisting hydraulic
Assistants -on Unskilled 4 fitter where necessary.
bench
Technical Support
Maintenance of emulsion plant and MMU process,
Hydraulic Fitter Skilled 1 including all safety systems, pumps, boilers,
compressor, augurs, motors, PLCs etc.
Total 15
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410 Mining Operating Cost
4.10.1 Basis of Estimate Mine Operating Cost

The total mine operating costs, based on a contractor operated scenario, was estimated to be
US$441 million for the life of mine, which excludes pre-production costs and sustaining capital
discussed in the section on Capital Cost Estimate in this report. Based on a total material
movement of 130 million tonnes the unit operating cost was estimated to be $3.40 per tonne. This
compares to the 2015 DFS owner operator mining cost estimate of $2.68, the key difference being
the amortisation of capital equipment now carried in the contractor’s unit cost. Figure 4.14 provides
a summary of the distribution of mine operating costs over the life of mine.

Figure 4.14 Distribution of Mine Operating Costs
Mining Mobilisation /
Infrastructure Demobilisation

1% 1%

Infrastructure
Deferred Cost
Adjustment
2% Mining
Infrastructure _——
%
Capital Daywork
Development Provision Drill and blast
1% 1% 10%

The mine operating costs are summarised in Table 4.15 with the operation of the mining and
ancillary equipment being the largest of the cost areas. A bottom up, first principles approach was
used as the basis of estimating the operating costs for the open pit mining operations. The costs
were compiled from a variety of sources including:

. Labour salary survey for the Tulu Kapi project.

. Non-binding budget quotations from mining contractors.

. Non-binding budget quotations from explosive suppliers.

. Vendor quotations specific to the project.

. Database costs for similar projects.
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Table 4.15 Mine Operating Cost Summary

o LOM\I/EsItlmated Cost/Mined Tonne
ltem Description alue
(US$) (US$/t)

Mining Infrastructure 3,156,990 0.02
Mobilisation / Demobilisation 4,235,465 0.03
Load and haul 170,150,099 1.31
Drill and blast 43,824,517 0.34
Fixed Costs 51,751,221 0.40
Daywork Provision 6,289,810 0.05
Capital Developmgnt (Clearln.g, Waste Dump, ROM pad, 4345775 0.03
Haul Road, Emulsion, Magazine, Borrow)

Mining Infrastructure 690,873 0.01
Subtotal Mining Costs 284,444,750 2.19
Mining Contractor Infrastructure Deferred Cost Adjustment 8,753,312 0.07
Owners Cost 148,048,312 1.14
Total Cost 441,246,375 3.40

Drill and blast and load and haul are the predominant cost drivers. These costs include lubricants,
spares, tyres, ground engaging tools, general maintenance and cost of onsite labour for operator
and maintenance as supplied by the contractor. Fuel is also allowed for but will be a direct cost to
KEFI. Fuel will be dispensed from a facility owned by the fuel supply contractor at a cost of $0.72
per litre.

410.2 Mine Owner’s Labour Costs

Mine department owner’'s team labour will comprise expatriates, national and local labour. The
expatriate labour category refers to labour sourced outside of Ethiopia. This category is split into
two types; Expatriates 1 position which will be held by highly experienced expatriates with senior
management experience in Africa and worldwide, who are most likely to be sourced from North
America, Europe, RSA or Australia and Expatriate 2 positions who will be expatriates with technical
or supervisory experience in Africa.

National labour refers to labour sourced from Ethiopia but not within the mine locale. Local labour is
sourced from the communities close to the mine. The labour total costs to company were

determined using the basis described below.

The mine expatriate labour cost includes the following:

. Labour remuneration.

. Ethiopia in-country taxation.

. Vacation / sick leave.
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. GPA and iliness insurance.
. Social insurance.

. Airfares.

. Social security.

The following costs have been excluded as they have been included in the G&A operating costs:

. Camp food and catering costs.
. Safety supplies costs.

. Training costs.

. Consultants’ fees.

Mine operations and supervisory staff will work on a 3 x 8 hour shift per day, 7 days a week.
Management and technical staff will work day shifts only, but will be on standby after hours on a
rotational basis.

Management and technical staff will work on a 1 x 8 hour shift per day, 5 days a week. Expatriates
and national labour will be expected to work on a 6 weeks on and 2 weeks off cycle. During the 6
weeks on duty, the expatriates and national labour will reside in the camp facility on site. During
the 2 weeks off, they will have the opportunity to return to their country / town of permanent
residence, after which they will return to commence the next 6 weeks on duty.

The expatriate labour rates are based on rates that have been benchmarked against mines already
operating in Africa. The national and local labour rates are based on existing KEFI rates, technical
rates in the marketplace, and comparisons done based on the experience required to fill roles that
are not common in Ethiopia.

The labour cost detailed breakdown is given in Table 4.16.
The Patterson grading method was used for the job grading exercise. Employees are graded

according to salary scale ranging from Level A1 (lowest paid, typically labourers) to Level E
(highest paid, typically senior management).
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Table 4.16 Mine Labour Cost Breakdown
Total
Cost pp / Costpp/ Annual
Position G\:'gze Category EmNp?;);:es Month Annum C?)tr)ns;atzy
(Us$) (Us$) (Us$)
Mine Operations
Operations Manager E4 Expat 1 1 15,672 188,068 249,200
Mine Administrative Assistant C1 Local 1 1,007 12,089 15,817
Mine Technical Service Department
Technical Services Superintendent E3 Expat 1 1 12,538 150,455 203,123
Mine Technical Services Clerk B1 Local 2 435 5,215 13,647
Senior Mining Engineer D4 Expat 2 1 6,533 78,392 102,912
Mining Engineer D2 National 4 2,283 27,398 143,383
Senior Mine Geologist E2 Expat 1 1 10,555 126,656 173,970
Mine Geologist D5 Expat 2 1 7,470 89,636 295,959
Mine Geologist D1 National 2 1,939 23,273 60,899
Senior Mine Technician B4 National 1 813 9,759 12,768
Mine Technician/Sampler B1 Local 4 435 5,215 27,294
Senior Mine Surveyor D2 National 1 2,283 27,398 35,846
Mine Surveyor C4 National 3 1,566 18,787 73,738
Survey Assistants B4 Local 3 813 9,759 38,303
Data Base Administrator C3 Local 1 1,407 16,879 22,083
I\SIIUthtaI - Technical Services and General 27 65,748 788,980 1,468,941
anagement
Mine Operations
Mine Operations Superintendent D4 Expat 1 1 6,533 78,392 114,846
(DT‘?_E::% g’)"”e Operations Superintsndent c5 National 1 1,743 20,910 27,357
Mining General Supervisor D2 National 1 2,283 27,398 35,846
Total Mine Labour 30 65,748 788,980 1,468,941
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4.10.3 Mining Overhead

Provision was made within the estimate for operating costs associated with the KEFI owner’s
mining team. The costs cover for the following expenses:

. Fuel for owner’s team light vehicles.

. Maintenance of the owner’s team light vehicles.
. Mining related software expenses.

. Sampling and surveying consumables.

410.4 Contractor Costs

Non-binding tender submissions were sourced by KEFI from a select number of experienced
mining contractors to undertake the majority of the mining works. The pricing was sourced on the
basis of selecting a preferred contractor with whom to negotiate final and binding pricing and
contract terms and conditions. The works comprised a conventional mining contractor scope:

. Clearing and grubbing of surface vegetation.

. Topsoil removal and stockpiling.

. Overburden removal of waste material.

. Selective mining of ore.

. Drilling and blasting of rock.

. Reverse circulation grade control drilling.

. Loading the primary crusher with ore from the ROM pad.

. Dewatering the pit excavation.

. Maintenance of roads.

. Shaping and rehabilitating waste dumps.

. Management and supervision of the plant and equipment.

. Maintenance of the Contractor’s plant and equipment.

. Various miscellaneous works required by KEFI under day work.
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An extensive pricing schedule was completed by the tenderers and a preferred contractor was
selected on contract value and experience. A summary of the preferred contractor’s cost burden
on the project is provided in Table 4.15 above.

In addition to the mining service contract non-binding budget proposals were sourced from an
experienced explosive supplier and service provider who operates in a variety of countries
throughout the African continent. The scope of the explosive services is as follows:

. Build, operate and maintain an onsite emulsion storage and where applicable
manufacturing facilities.

. Build and operate an onsite explosive magazine facility.
. Issue explosives to the mining contractor for use in priming and initiating blast holes.
. Supply of emulsion product into the blast hole via a Mobile Processing Unit (MPU).

The explosive services were quoted on a fixed and variable basis. The fixed costs are included in
the contractor fixed charges shown in Table 4.15 above. The variable charges for explosive
product are included under the drill and blast costs in Table 4.15.

All contract charges are exclusive of import duties, withholding taxes, excise and surtax.
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5.0 METALLURGICAL TESTWORK
5.1 Introduction

Test work has been carried out since 2011 for the Tulu Kapi Gold Project involving the processing
of ore mined from open pit, on both oxide ore and fresh ore. The programs completed were:

. 2011 PFS (Pre-feasibility Study) to establishing the basic flowsheet and effect of different
conditions and parameters.

. 2012 DFS (Definite Feasibility Study) to confirm gold recovery efficiencies through a
combination of gravity separation and cyanidation leaching as well as establishing tailings
detoxification parameters and additional comminution testwork to support the process
design parameters for a conventional gold recovery plant.

During the 2015 DFS no further testwork was carried since previous testwork had already
established the optimum process routes and parameters for gold extraction.

Following the 2015 DFS and the engagement of Lycopodium Pty Ltd as the preferred contractor for
the construction of the processing plant, Lycopodium completed a Front End Engineering Design
Study (FEED) in mid 2016. The study was for the design and construction of an integrated
processing facility for the Tulu Kapi Gold Project to treat a nominal 1.5 Mtpa of oxide and fresh ore
(vs 1.2 Mtpa used as the basis for the 2015 DFS).

The FEED study undertook a detailed review of past metallurgical testwork samples, as well as the
supervision and confirmation of the comminution circuit design based on the different ore blends to

be treated during the open pit Life of Mine (LOM) operations.

Results of previous metallurgical studies are not fully repeated in this document. Detailed results
can be found in the 2015 DFS Appendices.

The results of the testwork from both the PFS and the DFS campaigns indicated the following:

. The oxide and transitional ores are of medium hardness and fresh ore becomes harder
with increasing depth.

. All the ore types (oxides and fresh) are amenable to gold extraction by conventional
cyanidation.
. Recovery testwork with and without gravity separation showed that gravity separation did

not significantly increase overall gold recovery and gold. Therefore ROM cyanidation
was the selected process route.
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5.2 Variability Testwork and Grind Size Optimisation

Upon completion of the 2015 DFS KEFI opened the bidding process for the construction of the
process plant and the operation of the mine.

Following discussions with several of the short listed engineering contractors, not only did it
became apparent that an increase in processing plant capacity from 1.2 Mtpa to 1.5 Mtpa could be
achieved with negligible increases in capital costs and without requiring any changes to the mine
plan, but capital and operating cost reductions could also be achieved by increasing grind size from
the previously chosen Pgy = 75 um to 150 ym for the fresh ore and 125 ym for the oxide ore, with
only minor loss in gold recovery.

During the 2012 DFS, 32 samples in all from various locations were subjected to specific testwork
to assess variability within the ore body, including both gold recovery and comminution. These
samples comprised 11 samples from geographically diverse oxide sources for grindability and
extraction testwork, 16 samples from spatially diverse fresh ore sources specifically for extraction
testwork, and five samples from spatially diverse fresh ore sources for both comminution variability
and extraction testwork.

Oxide ore recoveries at Pgy = 150 ym ranged between 90.5% and 98.0% for gold and 65.1% and
97.2% for silver as shown in Table 5.1 below.

Table 5.1 Oxide Ore Au and Ag Variability Results at 150 um
Feed Recoveries
Sample ID
Au (g/t) Ag (g/t) Au (%) Ag (%)
V-2 2.35 0.43 97.0 65.1
V-3 3.83 0.52 94.4 71.3
V-4 0.99 0.45 97.0 66.8
V-5 1.96 0.78 98.0 80.8
V-6 2.53 0.61 90.5 75.6
V-8 2.45 2.20 94.7 93.2
V-9 1.15 3.83 95.6 92.2
V-10 1.15 2.83 93.0 94.7
V-11 1.48 5.35 93.3 97.2
V-12 2.10 2.79 92.9 94.6
Average 2.00 1.98 94.64 83.2

ALS AMMTEC Report A8865 — Metallurgical Testwork Programme June 2012

Soft fresh ore recoveries at Pgy = 150 pym ranged between 88.1% and 97.0% for gold and 38.4%
and 85.5% for silver as shown in Table 5.2 below.

May 2017
1953\17.04\1953-000-GEREP-0001_C
- KEFI Minerals PLC



TULU KAPI GOLD PROJECT Page 60
STUDY UPDATE

Table 5.2 Soft Fresh Ore Au and Ag Variability Results at 150 um

Sample ID Test No Feed Recoveries
Au (g/t) Ag (g/t) Au(%) Ag (%)

V-1 BK694 1.31 0.90 95.80 66.5
V-2 BK695 1.56 0.60 96.79 751
V-3 BK696 2.95 1.45 96.95 58.6
V-4 BK697 2.44 1.09 91.79 63.4
V-5 BK698 3.07 1.02 94.13 85.3
V-6 BK699 1.61 1.05 93.18 52.3
V-7 BK700 1.72 2.92 95.94 38.4
V-8 BK701 2.77 1.00 96.03 85.5
V-17 BK710 1.34 0.60 88.09 73.7
V-18 BK711 1.46 0.50 92.47 71.2
Average 2.02 1.11 93.1 67.0

ALS AMMTEC Report A8865 — Metallurgical Testwork Programme June 2012

Hard fresh ore recoveries at Pg; = 150 uym ranged between 75.6% and 97.3% for gold and 44.3%
and 88.3% for silver as shown in Table 5.3 below.

Table 5.3 Hard Fresh Ore Au and Ag Variability Results at 150 ym
Feed Recoveries
Sample ID Test No Au (gh) (/g\/gt) Au (%) EA%g)
V-9 BK702 1.94 0.80 | 95.36 81.7
V-10 BK703 1.29 0.60 | 93.80 75.8
V-11 BK704 1.87 1.30 | 91.95 69.7
V-12 BK705 3.38 1.30 | 97.34 88.3
V-13 BK706 2.47 1.20 | 94.13 87.2
V-14 BK707 1.94 220 | 89.69 | 452
V-15 BK708 0.93 040 | 9244 65.5
V-16 BK709 1.60 0.60 | 89.99 73.7
V-19 BK712 1.40 0.40 | 95.72 63.8
V-20 BK713 2.05 0.60 | 96.11 747
V-21 BK714 0.37 0.30 | 75.88 | 443
Average (sample V-21 not included in average) 1.89 0.94 93.7 72.6

ALS AMMTEC Report A8865 — Metallurgical Testwork Programme June 2012

Leaching testwork based on a Pgy = 75 ym grind size was also performed. The difference in solid
tails gold assay between the two different grind sizes indicates that only a small improvement in
recovery can be expected in the majority of the cases by a finer grind.

Tables 5.4 to 5.6 below highlight the difference in the oxide ore residue grades between 75 and
150 um grind sizes using the same variability samples under identical test conditions.
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Table 5.4 Au Solids Tail Grade Comparison for Oxide Ore
Au Head Grade Au Solids Tail | AuSolids Tail | (oo

Sample ID Assay Calculated ?;ade Grade Grade

K 75 um | 150 pm pm 150 pm (alt)

(/) (gh) (gh) (9ht) (9/t)

V-2 3.23/3.27/5.44 | 224 2.35 0.075 0.07 -0.005
V-3 3.96/3.34/3.53 | 3.97 3.83 0.18 0.22 0.035
V-4 0.79/1.02/0.75 1.15 0.99 0.01 0.03 0.02
V-5 1.79/1.88/1.98 1.86 1.96 0.03 0.04 0.01
V-6 2.40/2.78/2.09 1.85 2.53 0.1 0.24 0.14
V-8 249/3.10/3.42 | 2.68 2.45 0.05 0.13 0.08
V-9 0.83/1.04/1.33 | 1.48 1.15 0.05 0.05 0
V-10 1.14/0.99/1.20 | 0.94 1.15 0.04 0.08 0.04
V-11 1.45/1.14/1.05 | 4.09 1.48 0.28 0.10 -0.18
V-12 1.59/2.33/3.45 | 2.00 2.10 0.055 0.15 0.095
Average 2.23 2.00 0.09 0.11 0.024

ALS AMMTEC Report A8865 — Metallurgical Testwork Update August 2012

Table 5.5 Au Solids Tails Grade Comparison for Soft Fresh Ore
Au Head Grade : : - :
Au Solids Tail Au Solids Tail AAu Solids Tail
Calculated Grade Grade

Sample ID Assay 75 150 Grade

75 um | 150 pm Hm Hm (alt)

(oh) @h) (ah)
(g/t) (g/t)
V-1 1.50/1.30/0.88 | 1.01 1.31 0.04 0.06 0.015
V-2 1.25/152/1.38 | 1.52 1.56 0.06 0.05 -0.01
V-3 224/249/262 | 257 2.95 0.13 0.09 -0.04
V-4 240/2.30/291 | 2.39 2.44 0.14 0.20 0.06
V-5 1.97/261/250 | 2.69 3.07 0.12 0.18 0.06
V-6 1.36/1.38/1.26 | 1.93 1.61 0.07 0.11 0.04
V-7 1.24/1.73/2.66 | 1.53 1.72 0.05 0.07 0.02
V-8 1.37/1.45/2.81 | 2.04 277 0.1 0.11 0
V-17 144/176/122 | 1.34 1.34 0.06 0.16 0.1
V-18 1.29/1.03/113 | 1.14 1.46 0.06 0.11 0.05
Average 1.82 2.02 0.08 0.11 0.030
ALS AMMTEC Report A8865 — Metallurgical Testwork Update August 2012
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Table 5.6 Au Solids Tail Grade Comparison for Harder Fresh Ore
Au Head Grade Au Solids Tail | AuSolids Tail | (oo

Sample ID Assay Calculated Grade Grade Grade

P 75pm | 150 pm 75 um 150 um (/)

(/) (gh) (gh) (9/t) (9/t)

V-9 1.96/2.08/2.20 | 2.38 1.94 0.06 0.09 0.03
V-10 1.34/0.40/1.24 1.34 1.29 0.07 0.08 0.01
V-11 1.22/1.33/0.94 1.43 1.87 0.13 0.16 0.025
V-12 219/1.24/1.39 | 4.60 3.38 0.06 0.09 0.03
V-13 2.02/2.67/2.35 1.90 2.47 0.06 0.15 0.085
V-14 242 /2471218 1.94 1.94 0.16 0.20 0.04
V-15 1.16/0.95/4.01 1.29 0.93 0.05 0.07 0.02
V-16 1.66/1.76/1.93 | 2.20 1.60 0.08 0.16 0.08
V-19 1.42/1.14/1.34 1.49 1.40 0.05 0.06 0.01
V-20 3.44/349/322 | 227 2.05 0.11 0.08 -0.03
V-21 0.50/0.38/0.54 | 0.52 0.37 0.17 0.09 -0.08
Average 1.94 1.75 0.09 0.11 0.020

ALS AMMTEC Report A8865 — Metallurgical Testwork Update August 2012

The above tests were performed with gravity separation; separate tests demonstrated that gravity
separation did not significantly increase overall gold recovery.

The metallurgical results indicate gold recovery is relatively insensitive to grind size and any gold
recovery benefits derived from finer grinding are not economically supported due to increases in
capital (grinding mill size / power) and operating costs of the optimised circuit design.

No slurry handling difficulties are anticipated at the relatively coarse grind Pgy of 150 um and many
process plants operate at this grind size.

Based on the testwork and input from engineering companies to capitalise on the opportunity to
decrease initial capital cost, the optimum grind size for the FEED was established as being
Pgo =150 um.

5.3 Refinements to the Recovery Model

The metallurgical factors and the grade recovery algorithms for the 2015 DFS were developed by
SENET and reviewed by Snowden. Metallurgical recoveries were applied to the Snowden
optimisation, Snowden production schedule and KEFI’'s 2015 DFS financial model. For the 2015
DFS overall recovery over LOM was estimated to be 91.5% based on a Pgy = 75 um.

Micon International Limited (Toronto, Canada) reviewed the metallurgical testwork as part of their
review of the 2015 DFS and concluded that the grade-recovery algorithms used in the DFS were
conservative. In generating the recovery versus head grade equations for the different ore
lithologies (Oxide, Soft and Hard Fresh ore) presented in the 2015 DFS at 75 pym grind sizes,
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several samples were discarded as being anomalous and MICON disagreed with the approach of
disregarding the selected samples.

Based on their review they concluded that a gold recovery upside of an additional 2% above the
91.5% used in the DFS would not be unreasonable.

Further investigations with the aim of developing grade recovery algorithms that could be used in
financial modelling used the testwork results from AMMTEC reports A14136 — Fresh Ore and
A14207 — Oxide Ore as the basis of the analysis.

The algorithms for the coarser grind of 150 ym as applied to FEED were generated without
discarding samples as was done in the 2015 DFS. The results in Figure 5.1 show that there
appears to be a low to medium level correlation between the residue grade and the head grade for
the oxide ore and the equation was as follows:

Figure 5.1 A14207 — Oxide Ore - Testwork Head Grade vs Residue Grades
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Gold dissolution, % = (Head Grade- (0.0414 * Head Grade)* 1.3456)*100,
Head Grade

This equation (which gives a R? = 0.6515 correlation to the data shown) was then used to
determine the predicted gold dissolution which was plotted against the test work gold dissolutions
as shown in Figure 5.2. The results show that there was no relationship between the predicted and
testwork gold dissolutions.

On the basis of these results the average gold dissolution as shown in Table 5.1 of 94.0% was
used for the oxide ore.
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Figure 5.2 A14207 —Testwork Gold Dissolution vs Predicted Dissolution — Oxide Ore
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The Fresh Ore was not categorised into either 'Soft Fresh' or 'Hard Fresh' ore in the test reports.
Consequently, all data had to be grouped together. The results for the fresh ore are given in Figure
5.3.

Figure 5.3 A14136 Fresh Ore - Testwork Head Grade vs Residue Grades
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The results in Figure 5.3 do not show any discernible relationship between the residue grade and
the head grade. An attempt was made to develop a relationship between the gold dissolution and
the head grade and the results are shown in Figure 5.4.

May 2017

1953\17.04\1953-000-GEREP-0001_C
- KEFI Minerals PLC



TULU KAPI GOLD PROJECT
STUDY UPDATE

Page 65

Figure 5.4 A14136 Testwork Head Grade vs Gold Dissolution
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From the results in Figure 5.4, no strong correlation between head grade and gold dissolution
relationship could be established; however the data appeared to consist of possibly three groups

as shown in Figure 5.5.

Figure 5.5

A14136 Testwork Head Grade vs Gold Dissolution — Grouped

g

Gold Dissolution, %
8 B E 8 8 &8 B & 8 8

0.0

A + *
¥ Y & *
A * *
A . *
* %
*
| #Group1
Group 2

AGroup 3 |

1.0 2.0 3.0

Head Grade, Au git

4.0

1953\17.04\1953-000-GEREP-0001_C

May 2017
KEFI Minerals PLC



TULU KAPI GOLD PROJECT Page 66
STUDY UPDATE

Based on the results presented in Figure 5.6, it was possible to develop useable head grade gold
dissolution relationships which were as follows:

Series 1 Gold dissolution, % = 82.55 + 4.383 * Head Grade, R?=0.854
Series 2 Gold dissolution, % = 83.24 + 6.260 * Head Grade, R?=0.997
Series 3 Gold dissolution, % = 88.12 + 5.092 * Head Grade, R?=0.723

The predicted gold dissolutions were plotted against the test gold dissolutions as shown in Figure
5.6 and the results show a good correlation between the testwork and predicted gold dissolutions.
Further analysis of the geological and/or mineralogical factors should be conducted to determine
whether or not these groupings can be supported.

Figure 5.6 A14136 Testwork Gold Dissolution vs Predicted Dissolution — Fresh Ore
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Based on the foregoing analysis, for the fresh ore, the Series 1 gold dissolution relationship was
used as this is the most conservative. For the hard fresh ore a further 1% discount was applied in
the financial model. Hence the following was applied in the financial model:

Oxide Ore: Average recovery of 94%
Soft Fresh Ore: Gold dissolution, % = 82.55 + 4.383 * Head Grade
Hard Fresh Ore: (Gold dissolution, % = 82.55 + 4.383 * Head Grade)*0.99

The resultant algorithms result in average recoveries over the LOM as shown in Table 5.7.
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Table 5.7 Average Gold Recovery for Different Ore Types Based on the LOM
Schedule
Ore Type Recovery Percent Processed
Oxide Ore 94.0% 6%
Fresh Ore 92.85% 66%
Fresh Hard Ore 94.12% 28%
Average 93.33% 100%

54 Optimisation of Grinding Circuit Configuration

Orway Mineral Consultants (OMC) selected a grinding circuit based on the anticipated mining
schedule, predicted ore hardness and selected grind size. A single stage SAG mill (SS SAG) was
recommended. The comminution circuit could be expanded later to include a ball mill for treatment
of harder fresh ores to maintain throughput rates, if required. The optimum grind size at that time
would be selected using operational data, and additional testwork data to drive the selection of the
ball mill according to the power requirements to reach the target grind size.

Further investigations by OMC during FEED suggested that an initial larger SAG mill installation
would not require any further circuit upgrades in the future. Nevertheless, the FEED incorporated
the capability of expanding the milling circuit if required.

OMC provided indicative specific energy requirements for each comminution sample tested to
enable the resource modelling to account for the hardness profile with increased accuracy.

Previously the hardness interface was set at 1,600 mRL, which resulted in a significant jump in the
specific energy requirements after Year 4. The following Figure 5.7 shows the initial Hard / Soft
interface assumption.

By applying the specific energy at each comminution sample location a more representative
hardness profile was generated. To generate these values, the SPE75 values for samples tested
by OMC were coded into the resource block model, based on their spatial location deposit. The
coding was carried out using a simple nearest neighbour technique, so there no transition between
zones of hardness. The block model was then run through the mine schedule process and the
values were output (along with the processing schedule) for each time period on a tonnes weighted
average basis. The result is shown in the following Figure 5.8.

Although the comminution data is relatively sparse and the profile should be treated with caution, it
does show that the specific energy excursions are not as extreme as initially anticipated. Based on
this data a future expansion was not justified and the initial SAG mill was sized to cope with the
LOM hardness profile, realising the initial excess capacity. Hence the circuit has the capacity to
treat 1.7 Mtpa for the first four years of production.
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Figure 5.7 Original 'Hardness'
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6.0 PROCESS PLANT DESIGN
6.1 Process Design
6.1.1 Design Philosophy

The proposed process plant design for the Tulu Kapi Gold Project is based on a robust
metallurgical flowsheet designed for optimum recovery with minimum operating costs. The
flowsheet is constructed from unit operations that are well proven in industry.

The key criteria for equipment selection are the suitability for duty over the life of the operation,
reliability and ease of maintenance. The plant layout will provide ease of access to all equipment
for operating and maintenance requirements while maintaining a compact footprint to minimise
construction costs.

The Tulu Kapi plant will process a range of ore types (oxide, shallow / soft fresh and deep / hard
fresh ores) with variable ore characteristics, gold grades and metallurgical treatment requirements.
The fresh ores are harder and more competent and will be processed at a lower throughput rate.

KEFI has advised that ores will be mined so that predominantly oxide / shallow / soft fresh ore will
be processed for the first 3 years, and thereafter a mixture of shallow and hard fresh ore will be
processed. Oxide ore will be processed at a rate of up to 1.7 Mtly, while fresh ore will be
processed at a rate of 1.5 Mt/y using a single stage crushing and single stage SAG mill circuit.

The key project and ore specific design criteria that the plant design must meet are aligned with the
process performance guarantees for:

. Fresh and oxide ore throughput.

. Milled product Pgq grind size.

. Soluble gold loss to CIL tails.

. Elution efficiency.

. Weak acid dissociable (WAD) cyanide discharge concentration to the TSF.

A process design criteria (1953-000-PRPDC-0001) document has been prepared incorporating the
engineering and key metallurgical design criteria derived from KEFI advice, the results of
metallurgical testwork and comminution circuit modelling. The process design document is
included in Appendix 6.1 and forms the basis for the process and engineering design of the
processing plant and required site services.
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6.1.2

Selected Process Flowsheet

The treatment plant design incorporates the following unit process operations:

Single stage crushing with a vibrating grizzly feeding an open circuit jaw crusher.

A crushed ore surge bin. Surge bin overflow will be conveyed to a dead stockpile. Ore
from the dead stockpile will be reclaimed by front end loader (FEL) (by mining contractor)
to feed the mill during periods when the crushing circuit is off-line.

A single stage semi autogenous grinding (SAG) mill in closed circuit with hydrocyclones.

A carbon-in-leach (CIL) circuit incorporating six CIL tanks containing carbon for gold
adsorption.

A pressure Zadra elution circuit including electrowinning and gold smelting to recover
gold from the loaded carbon to produce doré. Eluted carbon will be regenerated in a

horizontal kiln.

Cyanide destruction using the SO, / air process to produce an effluent weak acid
dissociable (WAD) cyanide concentration of <50 ppm.

Tailings pumping to and decant recovery from the tailings storage facility (TSF — by
others).

Air and water services as required.

Reagent make-up, storage and distribution facilities.

A simplified flow diagram depicting the unit operations incorporated in the selected process
flowsheet is shown in flowsheet 110-PRPFD-0002 included in Appendix 6.3.

The selected flowsheet has a number of changes from the 2015 DFS, specifically:

Processing of up to 1.7 Mtpa of less competent ore with a nameplate throughput of
1.5 Mtpa. The 2015 DFS plant design throughput was 1.2 Mtpa.

Replacement of the live coarse ore stockpile and reclaim feeders with a surge bin and
“dead” stockpile. The SAG mill feed will be withdrawn directly from the surge bin, thereby
addressing oxide handling issues through the stockpile. The bin will be equipped with a
tipping ramp to allow reclaim from the stockpile during periods of crusher downtime.

The adoption of a coarser Pg grind size (150 um instead of 75 ym) allowed selection of a
single stage SAG mill in place of the proposed SAG / ball milling circuit. Reinterpretation
of the ore hardness profile in line with the mining schedule implied no need for the
proposed stage two addition of secondary crushing and screening of the mill feed. The
single stage SAG mill will be fitted with a VSD to allow turndown during periods of low
competency ore feed.
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. The elution circuit capacity increases from 4 t to 6 t with the higher throughput. KEFI
requested a change to a diesel fired heater and kiln rather than electric for improved
operability and reduced maintenance.

. Quicklime dosed via the mill feed conveyor will be used in place of a hydrated lime
system with wet make-up and distribution network.

. KEFI requested additional changes for the purpose of capital reduction (e.g. removal of
tower crane and inclusion of a gantry crane arrangement, relocation of Administration and
Mine building).

6.1.3 Plant Design Basis

The key issues considered for the process and equipment selection are outlined in this section.

Process Plant

The plant design has been based on a nominal capacity of 1.7 Mt/y of oxide ore or 1.5 Mt/y fresh
ore.

ROM Pad

The ROM pad will be used to provide a buffer between the mine and the plant. The ROM stockpile
will allow blending of feed stocks and ensure a consistent feed type and rate to the plant. A mobile
rock breaker (by the mining contractor) will be used to break oversize rocks on the ROM pad.

The battery limit for the process plant supply and operation is feed ore delivered to the ROM bin.
Comminution Circuit Selection

Comminution data was provided to Orway Mineral Consultants (OMC) for comminution circuit
modelling and mill sizing. Details of the OMC work are summarised below with full details in the
OMC report 7743, July 2016 included in Appendix 6.6.

Comminution Circuit Design Basis

The Tulu Kapi ores have variable comminution characteristics but can be classified into two main
groups:

. Oxides ores with typically low competency and below average grinding energy
requirements and slight to moderate abrasivity.

. Fresh ores exhibiting higher competency and grinding energy requirements and which
are moderately abrasive.

The Tulu Kapi mine schedule produces predominantly oxide and shallow fresh ores during the
early years of operation with increasing fractions of harder fresh ores thereafter. A variable speed
drive has been specified for the SAG mill to address the variability in feed ore types and blends.
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The key design criteria used for modelling the comminution circuit and details of the mill size and
operating parameters are summarised in Table 6.1.

6.1.4 Selected Comminution Circuit
Crushing Circuit

The crushing circuit has been sized for a feed rate 30% above that of the fresh ore milling
throughput, so that crusher downtime for maintenance does not affect overall mill operating time.
Excess crushed ore will be stockpiled and reclaimed via the crushed ore surge bin during periods
of crusher downtime to provide constant feed to the mill.

A fixed grizzly will be installed on the ROM bin to minimise oversize material entering the bin and
causing down-stream blockages.

A variable speed apron feeder will withdraw ore from the base of the ROM bin and feed a vibrating
grizzly. Vibrating grizzly oversize will be directed to the jaw crusher and undersize will report
directly to the crusher discharge conveyor, bypassing the jaw crusher and thereby reducing the
load and wear on the jaw crusher.

Occasional dozing of the crushed ore stockpile (by the mining contractor) will be required, using the
mine equipment, to create additional storage capacity.
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Table 6.1 Summary of Comminution Indices and Selected Milling Circuit Design
Parameters Condition Units Value
CWi kWhtt 8.2-129
BWi kWhtt 15.5-18.0
RWi kWhtt 11.3-19.7
Axb - 112 -39
Milling Feed Fgo mm 122
Milling Product Pg, (fresh ore) um 150
Mill Specific Energy (fresh ore) | @ Pg, 150pm kWht 17.7
Mill Pinion Power (fresh ore) Nominal kW 3320
Grinding Circuit Throughput Nominal t/h 188 - 213
Nominal Mtly 1.5-17
Mill Pinion Power Nominal Max kW 4370
Mill Installed Power kW 4500
Mill Diameter m 6.7
Mill EGL m 6.2
Mill Dia x EGL ft x ft 22 x20.3
L:D Ratio 0.93
Discharge Arrangement Grate
Speed Nominal % Nc 75
Range % Nc 60 - 80
Liner Thickness New mm 100
Milling Density % solids 75
Ball Charge Nominal % vol 11
Maximum % vol 16
Total Load Nominal % vol 25
Maximum % vol 35
Pinion Power Nominal kW 3320
Maximum kW 4370
Installed Power kW 4500

Note: SAG mill motor sized for 80% Nc, 16% ball charge, 35% mill load.
Milling and Classification

A single stage SAG milling circuit has been selected to grind crushed product to the nominated
circuit Pgg size.

The SAG mill will be configured as a grate discharge mill. The mill will be equipped with a variable
speed drive. Pebble crushing is not included or required, but space will be made available in the
layout to install a pebble crusher in the future if required.

The classification cyclones will be operated at a moderate overflow density to provide a slurry
solids concentration suitable for CIL leaching. The cyclone overflow will report to CIL via the trash
screen. As a result, pre-leach thickening is not required.
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Leach and Adsorption Circuit
Metallurgical testwork indicated that:
. the Tulu Kapi ores show mild 'preg-robbing' characteristics

. the tested leach kinetics for both the oxide and fresh ores indicate that the majority of
gold will be leached within 24 hours.

On this basis, a circuit configuration comprising six leach tanks with carbon in all stages (CIL) to
recover the dissolved gold has been selected. Six CIL stages will achieve acceptable stage
efficiencies and target solution tails grades. The tanks will be identical in size with cyanide added
to the first CIL tank and to subsequent CIL tanks as required. Air will be sparged to all tanks to
oxygenate the slurry and to maintain adequate dissolved oxygen levels for leaching in the CIL
tanks.

Elution

The average daily movement of carbon has been calculated based on the design feed grade and
maximum CIL gold extraction.

Cyanide Destruction

An SO,/ Air cyanide destruction step on the CIL tailings will be provided to detoxify CIL tailings to a
nominal CNwap level of <50 ppm. Two cyanide destruction reactors with the facility to operate in
series or parallel have been included to provide a robust and flexible treatment scheme. While it is
not expected that pH adjustment of the reactor products will be required, the ability to dose caustic
soda will be provided to enable pH control if required.

Water Supply

Water for the project will be collected from rainfall and associated surface runoff and stored in a
raw water diversion dam (by others). Raw water from the dam will be pumped to the plant raw
water storage tank to provide raw water services. The dam supply will also be used for process
water make-up.

TSF decant return water will be recycled to the process water tank.
6.2 Process and Plant Description

The process and plant description should be read in conjunction with the process plant flowsheets
provided in Appendix 6.3 and the process plant general arrangement drawings provided in
Appendix 6.5. The mechanical equipment list and the electrical load list are also appended in
Appendices 6.2 and 6.4, respectively.
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6.2.1 Run-of-Mine (ROM) Pad

Haul trucks operating directly from the pit will deliver ROM ore to the ROM pad where it will either
be dumped in blending 'finger' stockpiles arranged by ore gold grade and lithology or dumped
directly into the ROM bin to feed the crusher. A FEL will be used to reclaim and tram ore from the
various stockpiles to the ROM bin. Ore will be blended under the guidance of mine geologists and
process personnel to maintain a relatively constant feed blend to the process plant.

6.2.2 Crushing Circuit

A static grizzly fitted to the ROM bin will protect the downstream equipment from oversize material
and minimise the likelihood of chute blockages. A mobile rock breaker (by mining contractor) will
be utilised to break oversize rocks as required.

ROM ore will be drawn from the ROM bin at a controlled rate by a variable speed apron feeder to
feed a vibrating grizzly feeder. The grizzly oversize will report to the jaw crusher. The grizzly
undersize and jaw crusher discharge will gravitate to the primary crushing discharge conveyor (CV-
01) which will feed the surge bin. A weightometer on CV-01 will indicate the instantaneous and
totalised primary crushing tonnage.

Water sprays will be installed for dust suppression at the tip bin. Raw water will supply the sprays
to ensure no cyanide carryover to uncontaminated areas.

The crushing circuit will be controlled to an operator input feed setpoint. The ROM pad FEL driver
will ensure feed is maintained to the crushing circuit and will communicate with the crushing
operator using a two way radio to supply information on crusher feed operation. The speed of the
apron feeder will be adjusted by the crushing operator as required.

If the jaw crusher is shut down or there is a shortfall in feed from the ROM pad, the ROM pad FEL
will move to reclaim crushed ore from the crushed ore stockpile to feed the mill via the surge bin.

Coarse spillage in the primary crushing area will be cleaned up by a FEL / bobcat and loaded into
the circuit via the ROM bin / surge bin depending on size. Wet spillage from the crushing area will
gravitate to non-cyanide site drainage via a sediment control pond.

6.2.3 Ore Storage and Reclaim

Under normal operating conditions, the crushing rate into the surge bin will exceed the rate of
withdrawal of ore to the milling circuit. Excess crushed ore will overflow the surge bin and be
directed onto the conveyor feeding the crushed ore stockpile (CV-02).

Crushed mill feed will be withdrawn from the surge bin at a controlled rate by a variable speed
apron feeder and fed via the mill feed conveyor (CV-03) directly to the SAG mill. A weightometer

on CV-03 will indicate the instantaneous and totalised mill feed tonnage.

SAG mill grinding media will be charged via the surge bin by a FEL.
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Quicklime, used for pH control in the leach circuit, will be added directly onto CV-03. Quicklime will
be stored in a lime silo and will be metered onto the belt using a bin activator and a variable speed
rotary feeder. The speed of the rotary feeder will be varied according to the mill feed tonnage. The
operation of the bin activator will be controlled such that the activator will not run if the rotary valve
is stopped. Quicklime will be delivered to site in bulk bags and transferred to the lime silo using a
hoist and lifting frame to a bag breaker mounted at the top of the storage silo. The silo will be fitted
with a dust collector.

Water sprays will be installed for dust suppression at the surge bin and crushed ore stockpile. Raw
water will supply the sprays.

Coarse spillage in the surge bin area will be cleaned up by a FEL / bobcat and loaded into the
circuit via the surge bin. Wet spillage from the surge bin area will gravitate to site drainage via a
sediment control pond.

The reclaim circuit will be controlled to maintain an operator input mill feed rate setpoint and lime
addition rate from the main control room. Area shift operators will also monitor operations in the
field.

6.2.4 Grinding and Classification Circuit

The grinding circuit will consist of a single stage SAG mill in closed circuit with hydrocyclones.
Crushed ore will be fed directly to the SAG mill. Process water will be added to the SAG mill to
achieve the required milling density.

The SAG mill will discharge via a trommel into the mill discharge hopper. The slurry will be diluted
with process water and pumped to the classifying hydrocyclone (cyclone) cluster for classification.
Duty / standby cyclone feed pumps will be provided to facilitate maintenance with minimum
disruption to mill operation to ensure high operating availability. SAG mill scats (trommel oversize)
will discharge to the scats bunker and will be periodically removed by a bobcat / FEL for recycling
via the surge bin.

The cyclone underflows will be collected in the underflow launder and gravitate to the SAG mill
feed spout. The combined overflow stream will gravitate to the trash screen.

Cyclone overflow will be screened on a vibrating trash screen to remove any misreporting coarse
ore particles, wood fragments, organic material and plastics that may become locked in the carbon
circuit and 'peg' the intertank screens. The trash will report to a bin for periodic removal and
disposal.

Mill load and power will be monitored to guide adjustments to mill feed, speed and other operating
parameters. No higher level optimising control package has been allowed. Grinding media will be
added into the SAG mill via the surge bin to assist with managing power draw.

Allowance will be made for future addition of a mill liner handler and a recoilless liner bolt removal
hydraulic hammer.
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The number of operating cyclones will be remotely managed to match the mill circulating load with
changes in mill feed grindability. Three of the operating cyclones will be fitted with remotely
actuated pneumatic inlet valves to cater for normal perturbations to the circuit operation. Major
changes in circulating load or target cut-point may require changes to the base number of
operating cyclones (manual valve opening). Provision for 20% spare cyclones in the cluster has
been made to facilitate on-line maintenance and increased operating flexibility.

The cyclone / trash screen platform will be serviced by a davit crane.

Mill area spillage will report to a drive-in sump to allow dewatering by a sump pump with coarse
spillage reclaim by FEL and recycle via the surge bin. A manual hoist will be provided to raise and
lower the sump pump depending on the depth of spillage in the sump.

6.2.5 Leach and Carbon Adsorption Circuit

The trash screen underflow stream will gravitate to the CIL feed distribution box. The circuit will
consist of six tanks interconnected with launders and slurry will flow by gravity through the tank
train. The six tanks will operate as CIL tanks for leaching and gold adsorption onto the activated
carbon.

Each tank will be fitted with a dual impeller, mechanical agitator to ensure uniform mixing and a
mechanically swept woven wire intertank screen to retain the carbon. All tank launders will have
bypass facilities to allow any tank to be removed from service for agitator or screen maintenance.

Quicklime added directly to the mill feed conveyor will ensure that the slurry pH is suitable for
cyanidation. Sodium cyanide solution will be metered into the CIL feed distribution box with
provision for staged addition to tanks 1 - 3 from a ring main system. Blower air will be distributed to
all tanks and sparged down the agitator shafts to oxidise potential cyanicides and to provide
dissolved oxygen for the gold dissolution reaction.

Fresh / regenerated carbon will be returned to the circuit at CIL Tank 6 and will be advanced
counter current to the slurry flow by pumping slurry and carbon from CIL Tank 6 to CIL Tank 5 and
so on. The intertank screen in CIL Tank 5 will retain the carbon whilst allowing the slurry to flow by
gravity back to Tank 6. This counter-current process will be repeated until the carbon eventually
reaches CIL Tank 1, the first adsorption tank. A recessed impeller pump will be used to transfer
slurry to the loaded carbon recovery screen mounted above the acid wash column in the elution
circuit. The carbon will be washed and dewatered on the recovery screen prior to reporting to the
acid wash column. The associated slurry and wash water will return to CIL Tank 1.

Slurry from the last CIL tank (CIL tails) will gravitate to the carbon safety screen to recover any
carbon leaking through worn screens or overflowing the tanks. Screen underflow will gravitate to
the cyanide destruction feed box. Safety screen oversize (recovered carbon) will be collected in
the fine carbon bin for potential return to the circuit.

Regenerated carbon returning to the adsorption circuit (CIL Tanks 5 or 6) from the carbon
regeneration kiln will be screened on the carbon sizing screen to remove fine carbon and quench
water. The sizing screen underflow containing carbon fines will report directly to the safety screen.
Barren eluted carbon (bypassing regeneration) will report directly to CIL Tank 6.
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Sump pumps at the head and tail ends of the CIL train in accessible positions adjacent to the bund
wall will be used to manage any spillage from the tanks. The CIL bund floor will slope to each of
these sump positions. The CIL containment bund will cater for spillage and splash, but will not be
designed to hold the full volume of a tank; any significant overflows will report to the tails storage
facility (via concrete trench to plant fence, then earthen trench and gravity into the TSF).

An overhead gantry crane will allow maintenance of the agitators, intertank screens and carbon
transfer pumps. A spare intertank screen and maintenance bay will be provided to allow screen
change-out to minimise the time for which a tank will be off-line.

The plant control room will be mounted above the CIL tanks in a central location from which most
of the operations can be observed. All CIL control will be manual with a titration and sample
preparation facility to allow monitoring of cyanide level and carbon concentration. Shift composite
samples of CIL feed and tails will be prepared for laboratory assays.

6.2.6 Elution and Goldroom Operations

The following operations will be carried out in the elution and goldroom areas:

. Acid washing of carbon.

. Stripping of gold from loaded carbon using the Zadra method.
. Electrowinning of gold from pregnant solution.

. Smelting of electrowinning products.

The elution and goldroom areas can operate seven days per week, if required, with the majority of
loaded carbon preparation and stripping occurring during day shift.

Acid Wash

Loaded carbon will be recovered on the loaded carbon recovery screen and directed to the rubber
lined acid wash column. Transfer and fill operations will be controlled manually. The balance of
the acid wash and the pumping sequence will be manually initiated based on timer signals.

The operator will start the acid washing sequence once the column has been filled with carbon.
The acid wash solution, 3% w/w HCI in raw water, will be prepared prior to use and stored in the
acid mixing / storage tank.

During acid washing the dilute solution of hydrochloric acid will be pumped into the column in an
up-flow direction. After an acid soak period to remove contaminants, predominantly carbonates,
from the loaded carbon, the carbon bed will be rinsed with raw water to displace any residual acid.
This process improves the elution efficiency and has the beneficial effect of reducing the risk of
calcium-magnesium 'slagging' within the carbon during the regeneration process.

Dilute acid and rinse water will be directed to the tailings hopper for disposal to the TSF. Acid-
washed carbon will be transferred to the elution column for stripping.

May 2017
1953\17.04\1953-000-GEREP-0001_C
- Lycopodium Minerals Pty Ltd



TULU KAPI GOLD PROJECT Page 79
STUDY UPDATE

The acid wash column will have a partitioned area of the elution area bund, separated such that the
acidic spillage cannot mix with cyanide solutions and will be separately disposed of by a dedicated
sump pump.

Elution and Electrowinning

Sodium hydroxide and sodium cyanide will be metered into the strip solution tank and the tank filled
with raw water. The strip solution will then be pumped through a recuperative heat exchanger and
a diesel fired solution heater package before entering the base of the elution column.

The recuperative heat exchanger recovers heat from the return eluate and preheats the incoming
barren strip solution. The diesel fired solution heater package raises the temperature of the
incoming strip solution to approximately 120°C. A local vendor control package will control the
heater firing to maintain the solution temperature.

The heated strip solution will flow upwards, in a plug flow regime, through the bed eluting gold and
silver from the loaded carbon. The pregnant solution exiting the top of the column will be cooled
through the recuperative heat exchanger and in the process pre-heating the incoming barren strip
solution.

The pregnant solution will be further cooled by flashing it off at atmospheric pressure to allow
electrowinning. Two electrowinning cells operating in parallel will be provided to ensure
appropriate linear velocities through the cells. Direct current will be passed through stainless steel
anodes and stainless steel mesh cathodes within the electrowinning cell and electrolytic action will
cause gold in solution to form a gold rich sludge on the cathodes. The cells will contain sufficient
cathodes in order to provide a high cell pass efficiency to minimise the gold tenor in the spent
electrolyte returning to the strip solution tank. The elution / electrowinning cycle will continue until
the solution exiting the elution column is depleted of gold and silver values.

A sulphamic acid pump will be provided to allow periodic flushing of the heat exchangers to reduce
the scaling of the surfaces and maintain heat transfer efficiencies.

Goldroom

The electroplated silver and gold sludge will be removed from the cathodes by washing with high
pressure water jets. The resulting slurry will be filtered in a vacuum filter with the recovered solids
being dried in an oven. The sludge will then be direct smelted with fluxes in a diesel-fired furnace
to produce doré bars. Slag from smelting operations will be returned to the milling circuit.

Fume extraction equipment will be provided to remove gases from the electrowinning cells, oven
and barring furnace.

The goldroom building will be located inside a secure area with restricted access by authorised
personnel and vehicles only. The security area will have separate personnel and vehicle access
doors. Remote CCTV monitoring of goldroom activities will be in place. The building will be fresh
air ventilated to maintain acceptable working temperatures.

May 2017
1953\17.04\1953-000-GEREP-0001_C
- Lycopodium Minerals Pty Ltd



TULU KAPI GOLD PROJECT Page 80
STUDY UPDATE

The electrowinning cells will be located on the upper level to permit gravity solution return to the
strip solution tank and sludge draining. The cells and anode support frame will be serviced by a
monorail hoist. The electrowinning cell rectifiers will be located outside the goldroom building to
allow monitoring of the current and voltage settings.

Carbon Regeneration

After completion of the elution process, the barren carbon will be transferred from the elution
column to the carbon dewatering screen to dewater the carbon prior to entering the feed hopper of
the horizontal carbon regeneration kiln. In the kiln feed hopper any residual and interstitial water
will be drained from the carbon before it enters the kiln. Kiln off-gases will also be used to dry the
carbon prior to entering the kiln.

The carbon will be heated to 650 - 750°C in the kiln and held at this temperature to allow
regeneration to occur. Regenerated carbon from the kiln will be quenched and transferred to the
carbon sizing screen. Carbon sizing screen oversize (regenerated, sized carbon) will return to the
CIL circuit and screen undersize (transfer water containing some fine carbon) will gravitate to the
carbon safety screen for disposal of the fine carbon in the TSF.

The carbon regeneration kiln will be located at the top of tank level. A local vendor control panel
will monitor the kiln status and control the retort temperature to the target set point.

Fresh carbon will be loaded into the quench tank using the CIL gantry crane.
6.2.7 Cyanide Destruction

CIL tails will gravity flow via the carbon safety screen to the cyanide destruction feed box. The
cyanide destruction feed box will also accept flows from other plant streams directed to tailings
including acid rinse, acid area sump pump discharge, and plant laboratory cyanide wastes. The
CIL tails stream will be designed to allow flow through two equally sized cyanide destruction
reactors in either series or parallel. Sodium metabisulphite (SMBS) and copper sulphate solutions
will be dosed in a controlled manner, based on the measured incoming WAD cyanide levels.

Low pressure blower air will be sparged into the bottom of each tank. The cyanide destruction
reactors have been sized to allow a one hour residence time at the design CIL tailings slurry flow
rate to oxidise the incoming WAD cyanide to cyanate. The ability to dose the reaction tanks with
caustic soda for pH control will be provided, although it is not expected that this will be required
under normal operation.

6.2.8 Tails Disposal

Cyanide destruction discharge will flow by gravity from the cyanide destruction discharge reactors
to the cyanide destruction discharge pump hopper for pumping of the tailings to the TSF.

A sump pump will service the cyanide destruction / tails pumping area. Spillage will be returned to
the cyanide destruction feed box.

Tailings will be deposited into the TSF.
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6.2.9 Decant Return

Supernatant water will be recovered from the TSF using a pontoon mounted pump and returned for
reuse in the plant.

6.2.10 Reagents
Quicklime

Quicklime will be delivered to site in one tonne bulk bags. Quicklime will be added to the mill
quicklime storage silo using an electric hoist and enclosed bag breaker. Quicklime will be metered
via a rotary valve directly onto the mill feed conveyor for circuit pH control. A dust collector will
minimise dust emissions during loading of quicklime into the storage silo.

Cyanide

Cyanide will be delivered to site in one tonne boxes containing bulka bags of cyanide briquettes.
Cyanide briquettes will be added to the cyanide mixing tank using an electric hoist and enclosed
bag breaker and dissolved in process water to achieve the required solution strength of 20% w/v.

The cyanide solution will be transferred to the storage tank for use in the process. Cyanide will be
reticulated to the CIL circuit via a ring main and dosed to the CIL tanks as required. A dedicated
pump will provide cyanide solution to the elution circuit.

Caustic Soda

Caustic soda (sodium hydroxide) will be delivered to site in 25 kg bags of 'pearl' pellets. Caustic
bags will be added by hand to the mixing tank via a bag breaker on the receiving hopper. The
pellets will be discharged into the mixing tank via a manual rotary vane feeder to prevent splash

back from the tank and dissolved in raw water to the required solution strength.

The caustic solution will be dosed into the elution circuit and to the cyanide destruction circuit as
required.

Hydrochloric Acid
Concentrated hydrochloric acid (32% w/w) will be delivered to site in 1,000 L isotainers. The
concentrated hydrochloric acid will be pumped into the acid mixing / storage tank where it will be

diluted with the correct quantity of raw water to achieve the required acid wash concentration.

The dilute acid solution will be pumped to the elution circuit as required.
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Sodium Metabisulphite (SMBS)

SMBS will be delivered to site in 1 tonne bulk bags of solid flake. These will be added to the SMBS
mixing tank using an electric hoist and enclosed bag breaker and dissolved in raw water to achieve
the required solution strength of 20% w/v. The mixed solution will be transferred to the SMBS stock
tank via a transfer pump.

A ventilation fan will be provided to prevent the build-up of SO, gas in the tanks.
Copper Sulphate

Copper sulphate will be delivered to site in 25 kg bags. Copper sulphate bags will be added by
hand to the mixing tank via a bag breaker on the receiving hopper and dissolved in raw water to the
required solution strength.

Activated Carbon

Activated carbon will be delivered to site in 500 kg bulk bags. Carbon will be added directly to the
last adsorption tank, as required for carbon make-up.

Grinding Media

Grinding balls will be delivered to site in 200 L steel drums. Balls will be charged to the SAG mill
as required via the surge bin.

Diesel

Diesel will be delivered to site by bulk tankers and transferred to the diesel storage tank. Diesel will
be pumped from the storage tank to the plant day tank for use in the strip solution heater, carbon
regeneration kiln and smelting furnace. A header tank will feed the burners for the noted
equipment to ensure the correct inlet pressure.

Reagents Storage

Reagents will be received on site in shipping containers, with a minimum of three months’ capacity
stored on site to ensure that supply interruptions due to port, transport or weather delays do not
impact production. Reagent containers will be offloaded from the delivery truck by the site crane
and unloaded into the designated storage areas or stacked in a lay-down area until required.
Empty containers will be returned with the next delivery. A partitioned undercover reagent storage
area will be provided for storage of unpacked reagents.
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6.2.11 Services

Raw Water

Water will be pumped via a pontoon mounted pump from the raw water diversion dam to the plant
raw water tank. The raw water tank will have sufficient capacity to minimise the impact of short
term supply interruptions. Duty / stand-by water pumps will be provided for the raw water
distribution in the plant.

Fire Water

Fire water for the process plant will be drawn from the raw water tank. Suctions for other water
services fed from the raw water tank will be at an elevated level to ensure a fire water reserve

always remains in the raw water tank.

The fire water pumping system will contain:

. an electric jockey pump to maintain fire ring main pressure

. an electric fire water delivery pump to supply fire water at the required pressure and
flowrate

. a diesel driven fire water pump that will automatically start in the event that power is not

available for the electric fire water pump or that the electric pump fails to maintain
pressure in the fire water system.

Fire hydrants and hose reels will be placed throughout the process plant and plant offices at
intervals that ensure complete coverage in areas where flammable materials are present.

Gland Water

Water from the raw water storage tank will be distributed as gland service water using duty / stand-
by gland water pumps.

Process Water

Water will be pumped via pontoon mounted pump from the TSF to the plant process water tank.
The plant process water will consist of TSF decant return water and raw water make-up. Duty /
standby process water pumps will be provided for the plant process water supply.

Potable Water

Raw water will be supplied to the plant potable water treatment plant for treatment. Potable water

will be stored in the plant potable water tank and will be reticulated to the site ablutions, safety
showers and other potable water outlets.
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Plant and Instrument Air Supply

Plant and instrument air will be supplied from duty / standby air compressors. The air will be
filtered and dried before distribution with separate plant and instrument air receivers. A check
valve on the instrument air supply will ensure the integrity of instrument air supply such that air
from the plant air system serves as a back-up for instrument air, but plant air cannot draw down the
instrument air system.

Blower Air

Low pressure air blowers will supply the CIL tank leach and the cyanide destruction reactor oxygen
requirements.

6.3 Metallurgical Accounting

Weightometers will be located on the following conveyors:

. Surge bin feed conveyor will measure crushed ore tonnage.
. Mill feed conveyor will measure mill feed tonnes.

The tonnage of crushed ore reporting to the dead stockpile can be estimated from the difference
between the crushed ore tonnage and the mill feed tonnes.

Routine manual sampling of the solids and solution from the leach feed stream and the final leach
tails will ensure reliable composite shift samples for leach head grade and tails solution and residue
grades.

Density and flowmeters on the leach feed and tailings lines will allow the dry tonnage of solids
pumped to the CIL and TSF to be determined as a cross check on the mill feed tonnage
determined from the mill feed weightometer. In conjunction with the leach feed and tails samples,
the mass flow measurements will allow the gold recovered in the CIL to be calculated.

Regular gold 'in circuit' surveys will allow reconciliation of precious metals in feed compared to doré
production.

Water supplied and used in the various areas will be continuously monitored.

Reconciliation of the amount of reagents used over relatively long periods will be achieved by
delivery receipts and stock takes. On an instantaneous basis, reagent usage rates of cyanide and
elution reagents and diesel flow rates to unit operations will be measured (L/min) and accumulated
(m?3) using flowmeters.
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6.4 Process Design Criteria
Refer to Appendix 6.1 Process Design Criteria.
6.5 Mechanical Equipment List
Refer to Appendix 6.2 Equipment List.

6.6 Process Flow Diagrams (PFDs)

Refer to Appendix 6.3 Process Flow Diagrams (PFDs).

6.7 Electrical Load List
Refer to Appendix 6.4 Electrical Load List.
6.8 Site General Layout

Refer to Appendix 6. 5 Site General Layout.
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7.0 TAILINGS STORAGE FACILITY AND WATER DAMS
7.1 Introduction

Epoch Resources (Pty) Ltd ('Epoch’) were appointed for the 2015 DFS to compile an addendum to the 2012
DFS design of the Tailings Storage Facility (TSF). Subsequent to the 2015 DFS, KEFI engaged Increva Pty
Ltd to investigate and provide an indicative estimate for an optimised TSF and Water Dam infrastructure
design.

Included in the scope for this report, Lycopodium engaged the services of Knight Piésold in Perth to review the
options previously investigated for the TSF and Water Dams, including but not limited to the previous designs
of both Epoch and Increva. The outcome of this further investigation concluded that the conceptual design
produced by Increva was viable. This was subsequently developed by Knight Piésold in order to provide a
costed design for inclusion in this report and revised capital cost estimate.

The design basis and resultant approach adopted for this study update are summarised below.

7.2 Design Criteria and Objectives

7.21 Design Objectives

The design objectives for the Tailings Storage Facility (TSF) are as follows:

. Permanent and secure containment of all solid waste materials.
. Maximisation of tailings densities using sub-aerial deposition.

. Removal and reuse of free water.

. Reduction of seepage.

. Containment of design storm events within the TSF.

. Ease of operation.

. Rapid and effective rehabilitation.

The design objectives for the water management and sediment control system are as follows:

. Diversion of rainfall runoff from catchment areas upstream of the TSF, around site infrastructure to
discharge offsite downstream of the project.

. Supply of raw water for plant use.

. Reduction of sediment-laden runoff from the site infrastructure using source control measures, to
reduce sediment loading.
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7.3 Design Criteria
7.3.1 Consequence Category
Population at Risk

Based on the preliminary dam break assessment, the population at risk (PAR) falls in the 1 to 10 category.
This is on the lower end of the risk scale.

Severity Level
The severity level for a dam break is assessed as Medium to Major.
Consequence Category

Based on ANCOLD “Guidelines on Tailings Dams — Planning, Design, Construction, Operation and Closure”
May 2012 the consequence category for the facility is rated as ‘High C’.

Based on the Consequence Category the following design criteria were used:

. Extreme Storm Storage Allowance: Maximum of a 1:100 AEP 72 hour or a 1 in 100 Wet Year
Sequence.

. Freeboard: 1:10 AEP Wind plus 0.5 m.

. Design Spillway Floods: PMF.

. Earthquake: OBE = 1 in 1,000 yr; MDE = 1:10,000 yr.

74 Climate Data
741 Temperature

The maximum and minimum temperature observations for the three regional stations of Airi, Gimbi and Alghe,
which are the most relevant to that which may be observed in Tulu Kapi, are as shown in Figure 7.1.
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Figure 7.1 Mean Monthly Minimum, Maximum and Average Temperature
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Average daily minimum, maximum and average temperatures recorded at the on-site Tulu Kapi Rotunda
meteorological station for the period 17 February 2014 to 3 June 2014 are shown in Figure 7.2. Temperature
ranges are consistent with the regional conditions, ranging from approximately 15°C to 30°C during this
period. The maximum temperature (35.5°C) was recorded on 1 April 2014.

Figure 7.2 Average Daily Minimum, Maximum and Average Temperature

Air Temperature

742 Wind

The wind rose for Tulu Kapi was based on the analysis of the MM5 modelled meteorological for the years
2007 to 2011 (see Figure 7.3). Winds at Tulu Kapi are expected to originate from the south-south-west
(9.25% of the time) and south (7.75% of the time). Wind speeds are low, with a high percentage (18.5%) of
calm conditions (< 1 m/s).
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Figure 7.3 Wind Rose and Wind Frequency Distribution for the Tulu Kapi Site
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Diurnal Winds

Between 00:00 to 05:59, winds are predominantly from the south (14% of the time) and south-southwest (10%
of the time). During the morning (06:00 to 11:59), winds originate from the east-southeast (12.1% of the time)
and east (11.9% of the time). During the afternoon and early evening (12:00 to 17:59), winds originate from
the north (13.5% of the time) and north-northeast (12% of the time). During the late evening (18:00 to 23:59),
winds largely originate from the south-southwest (13.5% of the time) and north-northeast (9.5% of the time).

Seasonal Winds

During winter (DJF), winds are predominantly from the east-north-east (15% of the time) and east (14% of the
time). During spring (MAM), winds are predominantly from the south (10.5% of the time) and south-southeast
(8.5% of the time). During summer (JJA), winds are predominantly from the south-southwest (21% of the
time) and southwest (15% of the time). During autumn (SON), winds are predominantly from the north-
northeast (9% of the time) and equally east and northeast (8% of the time).

743 Rainfall and Evaporation Data
The climate data used was based on processed rainfall data from Gore and evaporation data from Peens &

Associates “Tulu Kapi Tailings Storage Facility Baseline Hydrological Assessment”, February 2012. The data
are summarised in Table 7.1.
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Table 7.1 Monthly Rainfall and Evaporation Data
Rainfall Evaporation
Month Average 1in 100 Wet Year | 1in 100 Dry Year | (Lake equivalent)

(mm) (mm) (mm) (mm)
January 14.3 17.6 19.0 136
February 42.9 2.5 24.8 155
March 42.9 179.0 20.7 156
April 31.8 36.8 14.9 160
May 155.0 314.5 191.3 140
June 275.0 372.2 192.1 104
July 161.4 384.7 104.3 69
August 290.9 380.6 188.0 65
September 275.0 514.4 214.5 71
October 290.1 215.0 136.6 111
November 86.6 297.8 41.4 121
December 294 301 51.3 131
Total 1,695.3 2,745.2 1,198.9 1,419

74.4 Storm Data

The storm data analysis was based on daily precipitation data from Gore. After removal of errors and outliers
in the data, the storm values as noted in Table 7.2 were applied.

Table 7.2 Storm Events (mm of Rainfall)
Frequency (Annual Recurrence Interval)
Duration

10 50 100 500 1,000
6 73 92 101 123 134
12 88 111 122 148 160
24 104 132 144 176 191
72 140 182 200 241 261

For the storm capacity factor in the TSF design, a conservative storm rainfall of 300 mm was used (greater
than the 1in 1,000 years / 72 hour event).
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7.5

Geotechnical Conditions

The geotechnical conditions in the TSF and Water Dam (WD) area were assessed based on previous
investigations and the following conclusions drawn:

7.6

7.6.1

The scope of work comprised drilling of 6 boreholes to depths of between 12 m and 30 m into
bedrock, excavation of 58 test pits, and laboratory testing of selected samples.

The sub-surface profile within the TSF and WD footprints comprises a variable thickness of laterite
and saprolite soils overlying bedrock. Minimal depths of soil overburden were encountered in the
valley floors, increasing to upwards of 25 m across the basin areas. The soils comprise red brown or
orange brown predominantly medium to high plasticity clayey silt. These soils are firm to stiff
becoming stiff to hard in consistency with depth and have low in situ permeability. Bedrock
comprises very weak to weak weathered diorite, becoming moderately strong with depth. At the WD
site, an intersection of highly weathered, very weak chlorite schist was logged in borehole BH-5-03
between 8.2 m and 13.5 m depth as a sheared contact with a basic dyke.

Monitoring data indicates that groundwater is located at between 2.4 m and 15 m in the TSF and WD
area. Test pit excavations in proximity to watercourses encountered groundwater at a depth of
approximately 1.0 m to 1.5 m indicating that near to the valley floors the groundwater level will
correspond approximately with creek level.

Laboratory testing data indicates that the near surface soils should not be susceptible to liquefaction.
Substantial quantities of borrow material may be sourced from the laterite and saprolite clayey silt
horizons which are present beneath the basin areas of both facilities. It is recommended that some
depth of low permeability soil cover should be left in place to mitigate potential seepage loss through

the upper rock horizons.

The ground conditions encountered at the proposed TSF and WD embankments should provide
competent foundations for the facility embankments.

Tailings Characteristics

Physical Characteristics

The following tailings characteristics, which are based on prior test work, were assumed for the design:

. Tailings SG 2.8 t/m®.

. Pso 75 microns.

. Slurry % solids 40%.

. Initial Supernatant Release 48%.

. Final Dry Density of Tailings Mass 1.3 t/m>.

1953\17.04\1953-000-GEREP-0001_C May 2017

Knight Piésold Pty Ltd for Lycopodium Minerals Pty Ltd



TULU KAPI GOLD PROJECT Page 93
STUDY UPDATE

It is recommended that additional testing to determine the physical behaviour characteristics of the tailings is
undertaken in the final design phase. (Note: this study update has coarsened the grind for the process to Pgqy
= 150 microns, with the result that the settling characteristics will be affected, and hence testing of the coarser
tailings is recommended for the final design.)

7.6.2 Geochemical Characteristics

Preliminary geochemical testing was undertaken and the following significant factors determined:

. The tailings has low sulphide content (<0.01%) and thus will be non-acid generating during the
operational phase.

. The supernatant and seepage is expected to be neutral to alkaline with elevated concentrations of
arsenic, selenium, antimony and molybdenum.

. Post closure potential elevated concentrations of iron and manganese may generate acidity when
the seepage flow is exposed to oxygen.

The design conclusions based on the preliminary data are as follows:

. Seepage control measures will be required to limit seepage outflows.
. Storm capacity on the facility will need to be sufficient to provide adequate dilution prior to release.
. A cover will need to be placed over the tailings at closure to limit water and oxygen ingress.

It is recommended that an additional phase of geochemical testing on the tailings is undertaken.
7.7 Tailings Storage Facility Design
7.71 Site Selection

A number of valleys within the current mine lease area were examined to assess the tailings storage potential
as shown in Figure 1.1 in Appendix 7.1. This indicated that the only valley with sufficient storage potential
(within the lease boundaries) was the valley to the east of the plant area.

7.7.2 General Description

The facility will be constructed in the valley to the east of the plant site as shown in Figure 1.2 in Appendix 7.1.
The main embankment will be constructed at the northern end of the valley at a narrow section. The valley
has three main branches and the embankment will enclose a total catchment of about 260 ha. In order to
maintain the TSF as a ‘water negative’ facility two water dams (WD1 and WD2) will be constructed upstream
of the tailings area. The water dams will divert water around the tailings area and also provide a raw water
supply for the plant.

Tailings discharge will occur from the downstream (north) side of the two water dams and the eastern side of
the tailings area with the tailings profile sloping down to the decant pond on the western side of the main
embankment. The decant return will be pumped back to the plant for reuse in the process. It was assumed
that tailings deposition commences in October 2019.
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7.7.3 Embankment Construction

The main embankment will be a downstream multi zoned embankment constructed initially out of local borrow
with mine waste providing the bulk of the future embankment raises.

The embankment zones will consist of an upstream erosion control layer consisting of a geotextile layer for
Stage 1 replaced with rockfill for future stages when it becomes available from the pit; a low permeability
(Zone A) upstream zone consisting of selected local borrow materials moisture conditioned and compacted as
required to achieve a suitable low permeability and a downstream structural zone consisting of local borrow for
Stage 1 and Run of Mine waste for future stages.

The embankment crest will be 10 m wide with an upstream slope of 1V:2.5H and a downstream slope of
1V:3H with nominal 5 m benches at 10 m height intervals (overall slope of 1V:3.5H). The embankment lifts will
be a minimum of ~ 2 m height to ensure a downstream working platform width for fill placement of 15 m or
more. Stage 1 Embankment Crest has been adjusted to ensure that even if the tailings has a flatter slope
than the selected design slope (1V:120H) there is sufficient storage capacity available. The embankment
staging is provided in Table 7.3.

Table 7.3 Embankment Staging
Tonnage Months of Crest RL Lift Height
Year Stage .

(Mt) Capacity (RLm) (m)

-1 1 1.43 12 1620.0 ~25 m Max
1 2 1.70 12 1625.3 4.1
2 3 1.70 12 1630.0 47
3 4 1.7 12 1633.8 3.8
4 5 1.50 12 1637.1 3.2
5 6 1.50 12 1639.7 2.6
6 7 1.50 12 1642.1 24
7 8 1.50 12 1644 .4 22
8 9 1.50 12 1646.3 1.9
9 10 1.36 11 1648.2 1.9

Total 15.4 Final 16471

The embankment levels given are the minimum height required and it is viable to raise the embankment at a
faster rate to suit mine waste production schedules.

To enhance the downstream stability of the embankment, drainage will be provided at the base of the valley
from the back of the Zone A to the downstream toe.

774 Seepage Control

To reduce seepage losses a number of seepage control measures will be incorporated into the TSF design as
follows:

. Cut-off Trench — a cut-off trench will be constructed at the end of the Zone A to competent, low
permeability foundation material (nominal 2 m depth).
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. The base of the TSF area will be scarified and compacted to produce a low permeability soil liner. In
areas with unsuitable material or exposed rock suitable material from elsewhere in the basin will be
imported to form the low permeability soil liner.

. Underdrainage System — an underdrainage system will be constructed in the area in front of the
embankment to drain the base of the tailings adjacent to the embankment and reduce water driving
pressures into the underlying layers. This system will only commence operation when the area is
covered by tailings.

. Underdrainage Collection Sump — an underdrainage collection sump will be installed to collect the
water from the underdrainage system.

. Decant System — the decant system will be designed and operated to minimise the decant pond as
much as practicable.

. Downstream Monitoring Bores — the monitoring bores downstream of the embankment will be
constructed so that they can be converted to pump out bores if required.

7.7.5 Decant System
The TSF decant system will be developed in two phases:

. Phase 1 — will operate in Stage 1 when the rate of rise is high and will consist of a floating barge in
the decant pond pumping return water back to the plant.

. Phase 2 — will operate from Stage 2 and will consist of a decant tower on the west abutment
adjacent to the main embankment. As the supernatant pond increases in elevation, additional
towers will be constructed higher up the slope. Each tower will consist of a concrete base and 1.8 m
diameter slotted precast concrete pipes. The towers will be surrounded by free draining rockfill. The
collected supernatant will be pumped back to the plant. If required a pump booster station could be
constructed on the access causeway to the decant tower.

7.7.6 Emergency Spillway

The TSF will be designed to hold the 1 in 100 wet year rainfall runoff and/or a 1 in 100 year 72 hour storm
volume. Under nominal operating conditions with the TSF managed in accordance with standard operating
procedures the available stormwater storage capacity will be in excess of the design storm volume and no
discharge from the TSF is expected.

In the event of an extreme event greater than the design storm any rainfall and supernatant that cannot be
stored on the facility will be discharged in a controlled manner via an emergency spillway. The operational
spillway will be constructed around the east side of the TSF and will be designed for the PMF event.

A closure spillway will be constructed at the lowest point in the facility through the west abutment ensuring no
ponding of rainfall occurs on the facility surface post closure.
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777 Tailings Deposition

The tailings delivery pipeline will be installed across WD1 and WD2 and then around the eastern side of the
facility. A total of about 6 to 8 discharge points will be installed. A discharge pipeline will be extended down
the valley to the top of the active tailings area. As the tailings extend up the valley the discharge pipeline will
be shortened appropriately. This deposition approach will produce a sloping beach profile extending down
towards the main embankment. Given the low seismicity of the site (0.02 to 0.05 g) it is not anticipated that
any tailings liquefaction or slumping will occur.

7.7.8 Stability
The stability analysis has not been redone for the current design. The following points should be noted:
. In the previous DFS with a part downstream / part upstream embankment, the stability analysis using

site material parameters and a downstream slope of 1V:3H indicated the embankment was stable.
The current design is a fully downstream embankment with a flatter overall downstream slope of

1V:3.5H.

. In the previous DFS it was recommended that a drainage system was constructed in the
downstream embankment zone to enhance stability. The current design has a downstream drainage
system.

. The embankment has been relocated into the narrowest section of the valley. At its current location

the 3D effects of the abutments will provide increased stability.

Based on these factors it is considered that the embankment should be inherently stable. A detailed stability
analysis will be undertaken as part of the final design.

7.7.9 Dam Break

A dam break analysis is required for the TSF. The local river is about 9 km downstream of the TSF.

The overall slope from the TSF to the river is about 1V:70H. The gradient along the river is about 1V:400 to
450H. Thus it is anticipated that the tailings will flow down to the river as a slurry flow and then deposit along
the river in both directions as per Figure 1.3 in Appendix 7.1. Typically along the flow path directly
downstream of the TSF houses are placed on top of the ridges and hills up to 30 to 50 m above the drainage

path. Thus many of the dwellings may not be impacted by a dam break flow.

Based on this preliminary assessment about 1 to 10 people may be at risk in a dam break event.
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7.7.10 Closure and Rehabilitation

The closure concepts for the facility will depend on the long term geochemical stability of the tailings and the
post closure land use.

The tailings surface slopes down to the proposed closure spillway and thus minimal reshaping of the surface is
required.

The cover will incorporate a compacted low permeability layer to reduce infiltration and oxygen ingress into the
tailings post closure.

The top section of the cover will be designed to meet the post closure land use. For example if the area is to
be returned to cropping the cover materials will need to be thick enough to prevent the roots of the crops from
reaching the tailings surface. If other potential land uses are proposed, the cover will need to be modified
appropriately.

7.8 Water Management

7.81 General

The water management around the TSF consists of two components:

. The management of water on the tailings facility; in particular developing a facility water
management design that is water negative.

. Supply of raw water for use in the plant.
The overall approach was based on determining the minimum catchment size that would allow the TSF to

remain water negative for different tailings areas and diverting the remaining water flows in such a way that
the water is available for use in the plant.

7.9 TSF Water Balance
7.9.1 Catchment Diversion
The first step in the water balance work was to determine the sensitivity of the TSF water balance to

catchment area. A simple annual water balance using typical parameters was developed and the results are
summarised in Table 7.4.

Table 7.4 Maximum Catchment for Water Negative Water Balance
Tailings Area (ha) at Which
Catchment Area WB Goes Water Positive
Full (Catch = 260.2 ha) 48
With WD1 (Catch = 210.5 ha) 56
With WD2 (Catch = 188.7 ha) 59
With WD1 and WD2 (Catch — 139.0 ha) 66.5
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The TSF footprint based on the modelling reaches a maximum of about 58 - 60 ha. So utilising both WD1 and
WD2 should be sufficient to maintain a negative water balance.

7.9.2 Water Balance — Average Conditions

A monthly water balance was developed incorporating both the TSF and the diversion systems. Under
average climatic conditions the pond reaches the minimum pond size in each dry season. The maximum
pond size increases each year as the area of tailings expands. See Figure 1.4 in Appendix 7.1.

The peak volume occurs in the last wet season of the operation where the pond reaches a maximum value of
537,900 m®.

7.9.3 Water Balance — 1 in 100 Wet Year

A 1 in 100 wet year was inserted (independently) into the model in each year as shown on Figure 1.4 in
Appendix 7.1. The modelling indicates that the pond increases significantly in the wet year but in the
subsequent years returns back to the average pond configuration in approximately two years of average
rainfall. After Year 7 it takes about three years to return to the average pond configuration. The peak volume
occurs from a wet sequence over the last wet season of the operation where the pond reaches a maximum
value of 1,410,800 m>. The embankment levels as listed in Table 1.3 are primarily controlled by the 1 in 100
wet year pond volume as shown on Figure 1.5 in Appendix 7.1.

7.10 Water Storage and Diversion

7.10.1  Water Diversion

As shown on Figure 1.2 in Appendix 7.1 the area upstream of the TSF catchment area will be diverted. This
will be achieved by constructing two water dams in the two valleys to the east of the plant site. Water Dam 1
(WD1) is in the valley directly below the plant site area. This storage will provide water back to the plant.

Water Dam 2 (WD2) is in the next valley to the east.

Associated with the two water dams are three diversion channels:

. Diversion Channel 1 (DC1) from WD1 northwards along the ridgeline from the water management
area.

. Diversion Channel 2 (DC2) from WD2 to WD1 — overflow water from WD2 will flow along the channel
to WD1.

. Diversion Channel 3 (DC3) east of WD2 directing runoff from the upper east catchment into WD2.

Operationally, water will be pumped from WD1 to the plant to provide the raw water supply. Water will be
pumped from WD2 to WD1 each dry season (nominally up to 50,000 m3/month) to provide water in WD1 to
supply the plant water demand. It is necessary to build the water dams and diversion system in advance of
commissioning in order to accumulate sufficient water for start-up. In order to prevent a shortfall under both
average and dry conditions in Year 1 the two water dams needs to be constructed early enough to capture two
wet seasons prior to commissioning. Based on a plant commissioning date of October 2019 the water dams
would need to be operational in March 2018.
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In order to prevent a shortfall under dry rainfall conditions the two dams will need to be constructed early
enough to capture two wet seasons prior to commissioning. This risk item has been considered and included
in the Implementation schedule in Section 13.0. For the purposes of the schedule an assumption has been
made that the construction of the dams will occur outside of the wet season. Attempts to construct the dam
during the wet season may have an adverse impact on the provision of water for start-up.

7.10.2 Water Dams

The water dams will both be downstream multi zoned embankments with a 10 m wide crest and upstream and
downstream slopes of 1V:3H. The embankment zones will consist of an upstream erosion control layer which
will be durable waste rock of a suitable size; an upstream low permeability zone (Zone A) to reduce seepage
through to the TSF area and a downstream structural zone (Zone C). The material for constructing the two
water dams will be won from local borrow. If suitable durable waste rock is not available economically, HDPE
could be used as an upstream face erosion control system. Table 7.5 provides design data for the two water
dams.

Table 7.5 Water Dams

Dam WDI1 WD2
Catchment (ha) 49.7 105.1*
Height (m) 27 20
Storage Capacity (Mms) 0.58 0.332
Nominal Embankment Fill (m®) 130,000 85,000
* Includes area from Diversion Channel 3

It is recommended that the downstream faces of the water dams are vegetated to reduce erosion and
sediment loss.

7.10.3 Diversion Channels

The diversion channels are designed based on diverting the bulk of the rainfall runoff from the upstream
catchment and transferring water from water dam to water dam. The channels will have a base width of 2 m
and be a minimum of 0.8 m deep giving a maximum flow rate of 4 m*/s or up to 300,000 m*/day.

For storm events that result in flows larger than the design, the diversion channels will overflow into the TSF
area. Similarly both water dams will have emergency spillways to discharge into the TSF to prevent
overtopping of the water dam embankment.

7104 Water Supply

The two water dams are insufficient to supply the full plant water demand under both average and 1 in 100 dry
year climatic conditions. The model was run with an external bore input based on the bore running for six
months during the dry season (December to May) each year. Table 7.6 summarises the bore input
requirements.
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Table 7.6 Bore Input Flows
Climatic Conditions Bore S(lf_es)ly Rate Shortfall Years

Average 8.50 2t05
11in 100 Dry Year 2t0o5
Year -2 9.63 2to5
Year -1 12.54 2to5
Year 1 15.47 2to5
Year 2 17.31 2to5
Year 3 15.13 2to5
Year 4 11.98 2to5
Year 5 9.58 2to6
Year 6 8.50 2to7

A minimum bore inflow rate (assumed to be pumped into WD1) of 8.5 L/s will be required to prevent shortfalls
under average climatic conditions increasing to a supply rate of 17.3 L/s for 1 in 100 dry year climatic
conditions.

7.11 Sediment Control

The design of the TSF and water management system provide a high level of sediment control in the existing
structures as follows:

. The water dams will act as sediment traps for the upstream catchments.

. The TSF will act as a sediment trap for flows off the water dam embankments and areas to the south
of the water dams.

A sediment control pond will be constructed downstream of the TSF embankment to capture sediment
generated by runoff from the embankment. In later stages the downstream section of the embankment will be
constructed of waste rock and the sediment control requirements will be reduced.

7.12  External Water Sources
The construction of the water dams in advance of commissioning will result in sufficient water availability for

the plant raw water needs for Year 1. Water demands for dust control or pit operations will need to be
supplied from other sources.

7.13  Design

Refer to Appendix 7.2 for further design drawings of the TSF and Water Dams.
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8.0 OFFSITE INFRASTRUCTURE
8.1 Introduction

Onsite Infrastructure remains unchanged except for the relocation of TSF and WD embankments and
relocation of the Mining and Administration facilities and buildings to an area adjacent to the plant to reduce
bulk earthwork costs. The relocation of Mining and Administration facilities was possible due to optimised
plant layout.

A full description of the on-site facilities is given in the 2015 DFS and the new locations are shown in the
updated general layout drawing included in Appendix 6.5.

It is envisaged that a 32 month construction period will be required between project start (Financing and
Implementation of Resettlement Action Plan) and first gold pour in order to construct all the necessary project
supporting infrastructure and mining and processing facilities.

The location of existing and proposed Offsite infrastructure which will be required for the development of the
project is given in Figure 8.1.

The selected Tulu Kapi site is an undeveloped mining site with limited existing infrastructure consisting of the
existing exploration camp. New infrastructure will be required to support the mining, processing and
construction operations. The main infrastructure required for the development of the project can be broken
down into two main areas, Offsite Infrastructure (outside the mining lease) and Onsite Infrastructure (within
mining lease boundaries). Facilities and Infrastructure within these areas are as follows:

Onsite Infrastructure

. Mining haul roads.

. Mining and maintenance workshops.

. Fuel and lubricant storage.

. Explosives magazine.

. Warehouses and lay down yards.

. Power distribution.

. Emergency power plant.

. Administration buildings and first aid clinic.
. Assay laboratory.

. Water supply system.

. Mine accommodation camp.
1953\17.04\1953-000-GEREP-0001_C May 2017
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. Raw water supply dams.

. Plant Tailings Storage Facilities (TSF).

. Sewage treatment and disposal site.

Offsite Infrastructure

. Main access road.

. Community bypass roads.

. Grid power supply.

. Air strip.
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Figure 8.1 Mine Licence Area and Offsite Infrastructure
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8.2 Offsite Roads

Although there are existing roads in the project area, to minimise impact on the local community the Tulu Kapi
Gold Project will require, during the project implementation period, the construction of two major roads that lie
outside the mine licence area, specifically:

. The Keley to Tulu Kapi Main access road which has a total length of approximately 14.2 km.
. The Southern bypass road which has a total length of approximately 4.0 km.
. The Northwest bypass road which has a total length of approximately 1.0 km.

Since the 2015 DFS the Government has upgraded the main highway to Gulliso and other secondary roads in
the vicinity of the project. Based on these upgrades, access and bypass road routes were re-evaluated in
order to assess the possibility of reducing project capital costs and further minimising impact on local
communities.

The alternative routes which were evaluated and Access Route options report is given in Appendix 7.2.
8.2.1 Main Access Road Optimised Design

The Access Route options study has shown that the Main Access Road as based on the 2015 DFS is still the
most viable option to minimise impact on the local community and has the lowest cost option.

The Keley to Tulu Kapi access road was originally designed for the 2015 DFS as an unpaved Design Class
DS5 road for mountainous terrain in accordance with the Ethiopian Roads Authority’s Design Manual for Low
Volume Roads. The road was designed to be 7 m wide and with a maximum road grade of 9%.

In order to reduce cost the road was re-aligned in certain areas and the classification to which it should be built
was revised from a DS5 (as per DFS) to a DS6 access road.

The DS6 classification specifications are six meters wide and with a maximum road grade of 12%. The 12%
grade is not suitable for the fuel trucks if the length of this grade is longer than 400 m. This has been
incorporated into the design.

Where the road crosses the Birbir River the bridge will be designed and constructed to DS5 classification; this
will allow KEFI to upgrade the road to a DS5 classification if required at a later date.

The Main Access Road is designed to ensure heavy vehicle access to the project site during the production
period is diverted away from the current Keley and Genji road. This will allow the public to travel safely along
the existing road. The new road will be designed and constructed to meet the Ethiopian road standards.

The new Kely to Tulu Kapi main access road ties into the mine access road which is inside the mine licence
area. Traffic on the main access route to the Tulu Kapi access road will be able to drive to the Mine
Accommodation Camp, Mine Maintenance facility, Administration Building, and Process Plant.

In July 2016 it was noticed that the Zone Administrator had started upgrading the 'New' Keley — Tulu Kapi
access route. Additional cost savings are expected during the permitting and construction period once a final
detailed design is carried out by optimising the final route to take into account the upgrade which has been
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initiated by the Zone Administrator and evaluating closely construction options for the bridge crossing the
Birbir River.

The design drawings, estimated bill of quantities and estimated pricing for the Main Access Road are included
in Appendix 7.2.

8.2.2 Southern Bypass Road Optimised Design
The Southern Bypass road to be constructed as per the 2015 DFS will require only minor re-alignment.

The Southern Bypass will be constructed to provide connectivity to the existing rural roads making best use of
the topography to provide acceptable gradients and minimise disruption to the local community. The bypass
roads will maintain existing traffic patterns and will be constructed as an unpaved, 3 m wide, Design Class
DS9 road for Mountainous Terrain in accordance with the Ethiopian Roads Authority’s Design Manual for Low
Volume Roads. When completed, the road will be surfaced with a 150 mm thick crushed rock wearing
surface.

The design drawings, estimated bill of quantities and estimated pricing for the Main Access Road are included
in Appendix 7.2

8.23 Northern Bypass Road Optimised Design

The Northern Bypass road will be constructed as per the 2015 DFS but will following an alternative existing
track to that used in the 2015 DFS. This will reduce the length from approximately 2.3 km to 1.0 km.

The Northern Bypass connects the existing north-south access road with the existing east-west Guji / Genji
public road near the village of Guji and will follow existing tracks. Northern bypass is designed to divert local
traffic away from the mining licence area and more specifically from the 500 m blast perimeter. The road will
not be required during the initial project implementation phase and construction may be delayed until after
operations commence.

The design drawings, estimated bill of quantities and estimated pricing for the Main Access Road are included
in Appendix 7.2.

8.3 Airstrip
For the 2015 DFS a 35 m diameter helipad (helicopter landing zone) was included in the design and capital
cost. The helipad was located immediately north of the gold room within the process plant area. The helipad
was provided to support helicopter transport of gold bullion from the plant directly to Addis Ababa and cater for
emergency events.

This has now been replaced with an airstrip.

A suitable location for the construction of an airstrip has been identified as shown below in Figure 8.2.
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Figure 8.2 Tulu Kapi Gold Project Airstrip Location

4 ™ Exploration Camp

Expiotives oTogE

The 1.2 km airstrip for daylight use only is located adjacent to the mine accommodation camp. A service will
be negotiated and implemented using a local Ethiopian aviation contractor to run regular services as required
between site and Addis Ababa using 'Cessna C208B Grand Caravan' type aircraft. The C208B Grand
Caravan is a single-engine turbine STOL capable aircraft capable of carrying up 12 passengers or up to 1.5 t
of cargo. It has a large rear side cargo door and has a range of over 850 nautical miles and it is able to land
on short, unprepared airstrips.

Local engineering company, CCC Engineering (Addis Ababa, Ethiopia), has carried out a study for the design
and cost of the airstrip. The estimated bill of quantities and pricing for the airstrip are included in Appendix
7.2.

8.4 Grid Power Supply

Grid Power design remains unchanged from the 2015 DFS. The EPC cost in the capital cost estimate has
assumed power will be made available by KEFI.
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9.0 ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT
Environmental and Social Impact Assessment remains unchanged from the 2015 DFS.
9.1 Introduction

An Environmental and Social Impact Assessment (ESIA) was undertaken and submitted to the Federal
Ministry of Mines (MoM) in October 2014 for approval together with the mining license application. This
submission was accompanied by a Resettlement Action Plan (RAP) for the families to be resettled that are
located within the mining license area.

The ESIA was undertaken for the proposed development based on the 2015 DFS pit design and mining
schedule which was based on a 10 year mine life with low grade stockpile treatment from Years 11 to 13 and
a processing rate of 1.2 Mtpa.

The Project impacts and associated mitigation measures, based on the aforementioned pit design, as
presented in the ESIA were assessed by the ministerial committee and the ESIA for the Tulu Kapi Project and
an approval letter was issued on 9 April 2015 by the Federal Ministry of Mines (MoM).

The current pit design and associated Project description does not differ appreciably from that considered in
the ESIA. The only key differences are:

. Relocation of the TSF starter embankment approximately 100 m to the north-east to reduce initial
capital costs (footprint remains the same).

. Increased processing rate which reduces current project LOM from 13 years to 10 years.
. Re-alignment of processing plant to decrease site infrastructure footprint.

Engineering considerations associated with the TSF starter embankment and storm water channel
realignments are included in this Study design. Final construction designs will be submitted to the relevant
authorities as stipulated in the Mining License; however, as indicated in the ESIA approval letter, the
environmental and social impacts associated with these developments do not need to be addressed in an
ESIA amendment as they do not constitute significant changes to the project design that result in changes to
the predicted environmental, socio-economic and health impacts.

9.2 Resettlement Action Plan (RAP)

The terms of the RAP are based on the provisions in the Mining Agreement and remain unchanged.

An initial Resettlement Action Plan (RAP) has been developed in consultation with the community to address
the resettlement of these people. The RAP describes the policies, procedures, compensation rates, mitigation
measures and schedule for resettlement.

The approach to involuntary resettlement is consistent with the IFC’s performance standards on
Environmental and Social Sustainability and will adopt a collaborative approach involving the Government of
Ethiopia and the affected communities.
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Compensation policies and procedures were established in an open and transparent manner with the intention
of restoring and improving the livelihoods of the affected people with reward for self-reliance and self-help.
Only those who have been identified as having a legitimate interest in respect of immovable assets such as
structures, crops and land use will be eligible for compensation.

Households identified for resettlement will be primarily responsible for the design and construction of their own
residential houses on the selected sites. Even though resettlers will be fully compensated for the value of their
existing property, KEFI will consider potentially providing starter houses for eligible resettlers. The purpose of
the starter houses would be to offer shelter at the resettlement from Day 1 of the relocation and the design is
intended to facilitate building of extensions to the starter house by the resettlers.

Studies have identified, recorded and valued all assets eligible for replacement or compensation. If a person
is eligible for resettlement or relocation compensation there will be a sign off procedure that will be followed.
This procedure will ensure that the person meets the requirements and understands the level of compensation
that will be offered.

The Relocation Action Plan (RAP) will be implemented by a team of professionals comprising senior members
from KME and Government Ministries. The RAP provides for the monitoring of the resettlement program to
assist and improve the living conditions of the affected people. This will verify that all commitments within the
RAP are met.

KEFI and Government of Ethiopia are particularly focussed on livelihood restoration support and improvement
for households affected by resettlement. All project decisions will be considered in the context of a
mainstreaming of livelihood considerations. In this sense, all aspects of the land access, resettlement and
mine development are considered in terms of livelihood implications, to ensure all key project decisions
promote livelihood restoration and development. An example of this is the detailed analysis which is being
undertaken on potential resettlement host lands in terms of livelihood factors, and this will influence and inform
the site selection decision-making process.

9.3 Environmental Management Plan

The terms of the Environmental and Social Management Plan (ESMP) are based on the provisions in the
Mining Agreement and remain unchanged.

The primary aim of the ESMP is to mitigate negative impacts and enhance positive benefits of the Project.
The ESMP comprises a series of individual plans that outline the scope of environmental, social and health
management pertaining to compliance with applicable regulatory requirements. It translates the findings and
recommendations of the ESIA into clear measures for the management and monitoring of impacts during the
three project phases. KEFI will implement, maintain and update the following plans in accordance with the
provisions of the ESMP for both construction and operations.

. Air Quality Management Plan.

. Noise and Vibration Management Plan.

. Water Management Plan.

. Waste Management Plan.
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. Flora and Fauna Management.

. Social Management Plan.

. Cultural and Heritage Resources.
. Emergency Response Plan.

KEFI will develop and implement an Environmental Management System (EMS) to a recognised standard in
accordance with their environmental policies to ensure the management of environmental impacts caused by
the Tulu Kapi mine and operations are continually monitored and improved.

KEFI will ensure the availability of the human and financial resources needed to conduct all environmental
management, mitigation and monitoring activities at the Tulu Kapi mine throughout the construction, operation
and closure phases.
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10.0 PERMITTING

Permitting remains unchanged from the 2015 DFS.
10.1  Introduction

When the Mining Licence was issued, a Mining Agreement with the Government of Ethiopia, which sets the
fiscal regime, taxation and royalties as they affect the operation of the mine, was also signed. The Licence
and Mineral Agreement (MA) were signed by KEFI and the Company’s wholly owned subsidiary (KME) on 13
April 2015.

Under the MA, KME was granted a Mining Licence valid for 20 years (renewable) which fully permits the
development and operation of the Tulu Kapi Gold Project. The Mining Licence can be renewed, with each
renewal subject to a maximum period of 10 years.

The issuance of the Mining Licence also marks the Government’s approval of the Environmental and Social
Impact Assessment, including the Community Resettlement Action Plan which was prepared by Golders.

Under the MA, the Government of Ethiopia is entitled to a 5% free carried interest in KME. In addition, the
Government of Ethiopia receives a 7% royalty on the revenues from mineral production.

The Government has also re-confirmed its intention to make an equity investment at project level of circa
US$20 million to fund the power line, offsite infrastructure and a portion of the resettlement costs. This
investment will result in the Government stake increasing to circa 25% (including the pre-existing 5% free
carried interest).

10.1.1  Ancillary Licences and Authorisations

The Company has scheduled the applications for ancillary licences and authorisations, including transport,
construction and power, as and when required from provincial authorities (these are of a more routine and
procedural nature). The triggering of the resettlement program is scheduled to commence to coincide with

project finance approvals.

A summary of the key permits required under the Ethiopian Modern Mining Act is set out below.
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11.0 CAPITAL COST ESTIMATE
11.1  Capital Cost Introduction

This section has been prepared to provide an understanding on how the project Capital Cost
Estimate (CCE) has been developed and to provide information on what is and is not included in
the scope of the CCE for the purpose of this report.

The capital cost estimate prepared assumes a greenfield gold project capable of processing a
nominal 1.5 Mtpa as a contractor-operated open pit mine, with a conventional grinding, CIL plant
design. In order to carry out the necessary analysis, sufficient design, scheduling and equipment
costing has been carried out post 2015 DFS by way of the Lycopodium FEED to update the capital
cost estimates to an accuracy of +15% to -15%. In addition Lycopodium together with Knight
Piésold has carried out an assessment of the TSF and Water Dams options. A suitable option was
selected, reviewed in collaboration with KEFI and Increva, quantified and estimated for inclusion of
this CCE update.

11.2 General Estimating Methodology

The CCE was prepared in accordance with Lycopodium standard estimating procedure and has
been compiled using a first principles estimating philosophy.

This estimate is based on an implementation strategy using a combination of Principal, ‘self
perform’ portions of scope and engineering, procurement and construction management (EPCM)
for the balance, in line with the implementation strategy and schedule as described in Section 13.0
of this report.

Preliminary engineering drawings have been produced with sufficient detail to permit the
assessment of the engineering quantities for earthworks, concrete, steelwork, mechanical and
electrical for the crushing plant, processing plant, conveying systems and infrastructure.

The updated capital costs for processing plant and infrastructure have been grouped by initial
capital and sustaining capital for the purposes of the financial analysis.

A summary of the initial and sustaining capital cost for the Tulu Kapi Project is provided in Table
11.2. The cost includes the construction, pre-development and commissioning period. The
estimates include direct costs, indirect costs and contingency.

11.2.1  Summary

The overall project CCE was compiled by Lycopodium from inputs developed by Lycopodium,
Knight Piésold and KEFI. The CCE reflects the Project scope as described in this study report.
The primary contributors listed in Table 11.1 were responsible for the preparation of area capital
costs.
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Table 11.1

Capital Cost Contributors

Area

Contributors Name

EPC Total Price

EPCM Scope of Works (Bulk Earthworks)
First Fill and Spares

Mining Cost

Lycopodium Pty Ltd — based on Front-End
Engineering and Design (FEED)

Lycopodium Pty Ltd / Knight Piésold Pty Ltd

Lycopodium Pty Ltd — based on Front-End
Engineering and Design (FEED)

Mining and Cost Engineering Pty Ltd (MACE) —based
on contract mining proposal

Offsite Infrastructure Cost KEFI
Owners Cost KEFI
Other Cost KEFI
Taxes Lycopodium Pty Ltd calculation
Table 11.2 Capital Cost Estimate Summary - April 2017
Description Initialnggpital SustainLiJnSg$CapitaI TotaLCS)gpital
EPC Total Price 69,424,841 69,424,841
EPC Adjustment resulting from scope change 1,472,515 1,472,515
Revised EPC Value 70,897,356 70,897,356
EPCM Scope of Works 0
Bulk Earthworks 14,582,574 10,506,045 25,088,619
Other Allowances 970,000 970,000
Contingency 3,110,515 2,101,209 5,211,724
First Fill and Spares 4,337,446 4,337,446
Mining Cost 15,823,000 1,097,000 16,920,000
Offsite Infrastructure Cost 15,671,000 473,000 16,144,000
Owners Cost 18,111,986 18,111,986
Other Cost 17,739,555 830,000 18,569,555
Closure Provision 9,483,393 9,483,393
Total 161,243,432 24,490,647 185,734,079

11.2.2

Potential Capital Cost Tax Implications

In the preparation of the CCE the final tax implications for the project remained uncertain despite
some broad undertakings in the Mining License that exceptions may be provided. For the purpose
of clarity and identification of this risk element, below is an outline of potential tax that, from a
conservative view point, may be applicable. Ongoing direction and advice will be required from
authorised tax professionals as the project progresses.
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Table 11.3 Potential Capital Cost Tax Implications
e Initial Capital
Description (US$ ‘000)
EPC
Offshore Services — No WHT claimable: 1653
15% / (1 - 28% - 15%) = 26.3% ’
Offshore Supply - 3% WHT
(Goods imported by KEFI will attract a 3% WHT 1,386
however KEFI should qualify for an exemption)
Onshore Services 3616
15% VAT and 2% WHT ’
Onshore Supply (assumed all offshore) 0
15% VAT
Onshore Supply - Bulk Earthwork contractor taxes. 1900
15% VAT ;
Onshore Services - Bulk Earthwork contractor taxes. 326
15% VAT and 2% WHT
Mining Costs 2,373
Offsite Infrastructure Costs 2,351
Owners Costs 2,717
Other Costs 2,661
Total 19,370

11.3 Capital Costs Exclusions

The estimate is expressed in United States dollars and the following items are not included in the
capital estimate:

. Sunk costs that are expected to be incurred prior to project implementation.

. Interest and financing costs.

. Escalation beyond first quarter 2017 for the updated Capital costs.

. Escalation beyond first quarter 2015 for the Capital costs which have not been updated

(i.e. Grid Power line, closure costs).
. Force majeure occurrences.

Scheduled delays such as those caused by the following:

. Scope changes.

. Unidentified ground conditions.

. Labour disputes.
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. Environmental permitting activities.
. Currency fluctuations.

. Import duties.

. Permits.

11.4 Capital Cost Accuracy

The capital cost estimate included in this Study has been developed to a level sufficient to evaluate
the project, various development options, and the potential overall project viability.

The accuracy range of the capital cost is considered to be plus or minus 15%. The accuracy
prediction for the Tulu Kapi Project takes into account the current state of engineering and
procurement. 100% of FEED has been completed. For the FEED study, budgetary quotations
were obtained for commodities and labour, and process equipment.
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11.5 Process Plant Capital Cost Estimate
11.5.1 Process Plant Capital Cost Summary

Table 11.4 Process Plant Initial Capital Cost Summary

Offshore Supply Contract
o Compensation Total
Item Description Model (US$ “000)
SP1 Offshore Technical Services Fixed Price 6,285
SP2 Offshore Equipment Supply Fixed Price 41,870
CP1 Offshore Contract Price 48,155
SP3 Transport & Logistics Services Provisional Sum 5,262
SP4 Take Out Liner Handler 1,300
SP5 Take Out Potable Water Treatment 343
Onshore Construction Contract
L Compensation Total
Item Description Model (US$ “000)

SP6 Onshore Construction Fixed Price 21,270
CP2 Onshore Contract Price 21,270
SP7 Onshore Provision of Sand for Concrete Provisional Sum 220
CP1+CP2 Total Price 69,425
SP8 Coordination Agreement Clarifications Fixed Price 375
SP9 Escalation (from Original submission to Fixed Price 1,098

Current only)
CP3 EPC Adjustment resulting from scope 1,473

change
CP1+CP2+CP3 | Revised EPC Value 70,897
The Contract Price CP2 includes line item SP7 as a Provisional Sum.
The Contract Price CP1 includes line item SP3 as a Provisional Sum.
The Contract Price CP1 includes line items SP4 and SP5.
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11.5.2 Basis of Estimate and Assumptions for Processing Plant Capital Cost

The following technical documents developed during FEED form the basis of the capital cost
estimate:

. Process plant design criteria.

. General layouts of the process plant.

. Process flow diagrams.

. Process plant equipment list.

. Piping and instrument diagrams.

. Instrument lists.

. Various discipline material take-off documents.

. Electrical single line diagrams.

. Quotations from vendors on major mechanical and/or process equipment.
. Project Implementation Schedule.

The following assumptions have been made in the preparation of this estimate:

. Site work will be continuous and not be constrained by the owner, war, riots, terrorism or
political interference.

. The construction schedule as presented in Section 13.0.
. Land within the mine licence and access road areas will be provided encumbrance free.
. The chosen site will be suitable for the foundations in accordance with the findings of the

geotechnical investigation report and no specific problems will arise from excessive
precipitation or groundwater, and no rock excavation will be required during excavation.

. An allowance has been made for the application of Ethiopian tax. Confirmation of the
applicable tax implications will be required prior to contract award.

. The EPC Total Price is based on an insurance deductible of USD 50,000 per any one
occurrence.

. The Total Price is based on the exchange rates in Table 11.5.
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. KEFI at no cost to Lycopodium will provide translation of any documents from English to
any other language as may be required. All documents and communications produced
by Lycopodium will be in English.

. No allowance has been made for political risk insurance cover.

. It has been assumed that, borrow pits for all imported fill, including but not limited to
structural fill, sand and gravel, will be within 5 km of the plant site.

. It has been assumed that spoil and wastage material arising from the bulk earthworks will
be able to be deposited within 5 km of the plant site.

. It has been assumed that adequate area is available for the storage of topsoil within
500 m of each area.

. An allowance has been made for a pontoon decant arrangement in the TSF for the first
year with a further allowance in the sustaining capital cost to relocate the mechanical and
electrical, instrumentation and controls components to a decant tower, which has also
been provided for in the estimate.

. Lighting design and subsequent estimate has been based on the requirements as per
Australian Standards

. All site security during construction will be provided by KEFI Minerals. Costs for such are
included in the owners cost.

. All transfers from the airport in Addis Ababa to KEFI guest house and site will be provided
by KEFI Minerals. An allowance for associated costs are included in the owners cost.

. All dust suppression during construction and commissioning will be provided by KEFI
Minerals. An allowance for associated costs is included in the owners cost.

. It has been assumed that construction water will be made available at no cost to
Lycopodium within the plant site from the early bore development utilising the existing
bores at the site. An allowance has been included in the owners cost.

. An allowance has been made for foundation improvement at the SAG Mill and CIL tank
area only which has been based on the limited geotechnical data available at the time of
preparation of the estimate. Confirmation of requirements will be required upon receipt of
adequate geotechnical data.

. In order to meet the water requirements for start up, the construction of the Water Dam
has been schedule to allow for the collection of 2 wet seasons (May to October) of rain.

. Allowances have been made for the following geotechnical tests including associated
laboratory testing.

- 6 off 30 m boreholes
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- 11 off 20 m boreholes
- 60 off test pits.

. Allowances for management, attendance and supervision of the geotechnical
investigation and bulk earthworks contract have been for an assumed 8 month combined
period.

. The bulk earthworks estimate is based on the provision of quantities as outlined below:

- Mine Camp — based on KEFI Minerals supplied quantities.
- Plant Access Roads — based on KEFI Minerals supplied quantities.
- Bush Stripping and Clearing — based on KEFI Minerals supplied quantities.

- Plant, Administration, Mine Laydown — based on Lycopodium preliminary
layout.

- Internal Plant Access Roads — allowance only.

. Allowance has been made for one fulltime on site environmental officer during
construction on the basis that the Lycopodium standard procedures will be sufficient to
satisfy KEFI environmental requirements.

. It has been assumed that if there is a need to transfer water from Water Dam 2 to Water
Dam 1, this would be undertaken by mine operations using a pit dewatering pump and
hose or the like.

. It has been assumed that the TSF Stage 1 will be for the first year of operation only.

. It has been assumed that Stage 2 onward lifts of the TSF will be undertaken by the
proposed mining contractor AMS and has been estimated accordingly utilising rates
supplied by AMS.

11.5.3 Estimate Parameters

The basic parameters of the estimate are as follows:

. Estimate Accuracy: +/- 15%
. Estimate Currency: United States Dollars
. Estimate Date: 11 April 2017

11.6.4 Exchange Rates

The EPC cost is based on the following exchange rates as shown in Table 11.5 and the price will
be subject to revision prior to Award of Contract pending final agreement of the exchange rates.
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Table 11.5 Rate of Exchange Applied
Currency Ef:lt;r?gfe Currency Breakdown
(USS$ bid) (%)

United States Dollars (USD) 1.000 31.105
Australian Dollars (AUD) 1.3161 22.830
Euro (€) 0.897 29.531
South African Rands (R) 14.388 16.624
Ethiopian Birr (ETB) 22.3 0

11.5.5 Sources of Estimate Information

The CCE is based on inputs from various sources as shown in Table 11.6

Table 11.6 Source of Estimate Information
Description Quantities Rates | Estimate %onstructlon
anagement
EPC Value LyCOpOdium
Bulk Earthworks
TSF
TSF Construction Stage 1 Knight Piésold Lycopodium
TSF Construction Stage 2-10 nght Piésold Lycopodium
Sediment Control Knight Piésold Lycopodium
Decant System Knight Piésold Lycopodium
Decant Pontoon to Tower Mechanical and Electrical \orearerTis
Allowance ycop
Raw Water
Water Dams Construction Knight Piésold Lycopodium
TSF and RW Dam Engineering, Testing, Supervision
Foundation improvement - Design Knight Piésold
TSF and Raw Water Engineering and Design including Knight Piésold
Project Management 9
Construction Material Assessment Knight Piésold
TSF and RW DAM Site Investigation Knight Piésold
General Site Investigation Knight Piésold
Geotech Testing Supervision Knight Piésold
Bore Hole Testing Knight Piésold
Engineering Interface and Construction Management of .
Bulk Earthworks H7Ee el
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Description Quantities Rates | Estimate ﬁn(;zzt;:ﬁi?:,:
Infrastructure
Mine Camp KEFI Lycopodium
Plant Site Access Road (within Mining Lease only) KEFI Lycopodium
lElaadnt, Administration And Mining Contractor Laydown Lycopodium
Bush Stripping and Clearing for Top Soil Storage Areas KEFI Lycopodium
Temporary Access Road for Tailings, Decant, RW lines Lycopodium
Plant Foundation Improvement
Foundation Improvement - SAG Mill Knight Piésold Lycopodium
Foundation Improvement - CIL Tank Area Knight Piésold Lycopodium
Other Allowances
Early Bore Development - Make up Water - Allowance Lycopodium
40 person Fly Camp for Initial Construction Lycopodium
Contingency
Contingency EPCM scope Lycopodium
First Fill and Spares
Commissioning Spares Lycopodium
Operational Spares Lycopodium
Insurance Spares Lycopodium
First Fills Lycopodium KEFI Lycopodium
Opening Stock Lycopodium KEFI Lycopodium
Mining Cost
Owner’s Mining Equipment MACE
Capital Development MACE
Pre-strip MACE
Owner’s Mining Team KEFI
Offsite Infrastructure Cost KEFI
Overhead Power Lines KEFI
Mine Camp KEFI
Access Roads and Airstrip KEFI
Owners Cost KEFI
Other Cost KEFI
Losses During Ramp Up / Working Capital KEFI
Relocation / Resettlement KEFI
Environmental Management KEFI
Additional Contingency KEFI
Closure Provision
TSF Closure Lycopodium KEFI
Mine Waste Dump Closure KEFI
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A i . Construction

Description Quantities Rates | Estimate Management
Site Clean Up KEFI
Equipment KEFI

11.5.6 Quantity Development

The project works have been quantified to represent the currently defined scope of work and,
where necessary, to enable the application of rates to determine costs. Allowances for
compaction, waste, rolling margin and the like are included in the build-up of unit costs.

Quantity information has been derived from a combination of sources and categorised to reflect the
maturity of design information as follows:

. Take-off from detail design documents specific to the Project, e.g. developed drawings,
equipment lists.

. Take-off from engineered conceptual designs, e.g. engineering sketches or descriptions.
. Estimated from plot plans, general arrangements or previous experience.
. Factored from historical project information based on capacity or similar metric.

11.5.7 Pricing Basis

Estimate pricing has been derived from a combination of the following sources:

. KEFI self-perform budget estimates.
. Project specific budget quotations.

. The Consultant’s database.

. Estimated or built-up rates.

. Factored from similar works.

Pricing has been identified by the following cost elements, as applicable, for the development of
each estimate item.
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11.5.8 Supply
Plant Equipment

This component represents prefabricated, pre-assembled or off-the-shelf types of mechanical or
electrical equipment items, either fixed or mobile. Pricing is inclusive of all costs necessary to
purchase the goods ex-works including delivery to site (unless otherwise stated) as well as any
required vendor representation, operating and maintenance manuals and commissioning spares.

Bulk Materials

This component covers all other materials, normally purchased in bulk form, for installation on the
project. Costs include the purchase price ex-works, any off-site fabrication, transport to site, unless
otherwise stated, and over-supply for anticipated wastage.

Installation

This component represents the cost to install the plant equipment and bulk materials on site or to
perform site activities. Installation costs are further divided between direct labour, equipment and
contractors’ indirects.

The labour component reflects the cost of the direct workforce required to construct the project
scope. The labour cost is the product of the estimated work hours spent on site multiplied by the
cost of labour to the contractor inclusive of overtime premiums, statutory overheads, payroll
burden, and contractor margin. The labour and cost component for earthwork, concrete, structural
steel, platework and piping was pre-approved by both parties.

Direct hours, by the construction workforce, for all disciplines, for installation are based on
Australian norms.

The equipment component reflects the cost of the construction equipment and running costs
required to construct the Project. The equipment cost also includes cranes, vehicles, small tools,
consumables, PPE and the applicable contractor’s margin.

Contractors’ indirect costs encompass the remaining cost of installation and include items such as
offsite management, onsite staff, supervision above trades level, crane drivers, mobilisation,
demobilisation, R&Rs, meals, accommodation costs and the applicable contractors’ margin.

11.5.9 Field Indirects

The estimate includes costs for the establishment of temporary facilities required to support the on-
site construction of the project.
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11.5.10 Owner’s Costs

Owner’s Costs include the following cost elements:

. Owner’'s management team for project implementation.

. Owner’'s management team and associated costs for 'self perform' scopes of work.

. Owner’s technical consultants.

. Owner's management team consumables and site support costs such as travel and
accommodation.

. Offsite project office inclusive of rental, outgoings, equipment and furnishings.

. Project computing requirements.

. Project insurances including contractor’s all-risk, public liability and marine insurance as

well as insurance deductibles. All other insurance requirements such as professional
indemnity, workers compensation and automotive etc., are deemed to be included in the
discipline unit cost rates.

. Owner’s overhead distributables.
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11.6  Onsite Infrastructure Capital Cost Estimate
11.6.1  Onsite Infrastructure Capital Cost Summary
Table 11.7 Site Infrastructure and Bulk Earthworks Costs Summary
Initial Capital Sustaining Total Capital
Description Cost Capital Cost Cost
(US$,000) (US$,000) (US$,000)
TSF Construction Stage 1 5,292 5,292
TSF Construction Stage 2 - 10 9,967 9,967
Sediment Control 174 174
Decant System 388 388
Decant Pontoon to Tower Mechanical and Electrical
150 150
Allowance
Subtotal TSF 5,466 10,506 15,972
Water Dams Construction 3,774 3,774
Subtotal Raw Water 3,774 3,774
Foundation improvement - Design 10 10
TSF and Raw Water Engineering and Design including
. 172 172
Project Management
Construction Material Assessment 23 23
TSF and RW DAM Site Investigation 33 33
General Site investigation 37 37
Geotech testing Supervision 726 726
Bore hole testing 183 183
Engineering Interface and Construction Management of
736 736
Bulk Earthworks
Subtota_ll _TSF and RW Dam Engineering, Testing, 1,019 1,019
Supervision
Mine Camp 169 168
Plant Site Access Road (within Mining Lease only) 735 734
|Elijnt, Administration and Mining Contractor Laydown 1,736 1,735
Bush Stripping and Clearing for Top Soil Storage Areas 103 102
Temporary Access Road for Tailings, Decant, RW lines 150 150
Subtotal Infrastructure 2,892 2,892
Foundation Improvement - SAG Mill 187 187
Foundation Improvement - CIL Tank Area 344 344
Subtotal Plant Foundation Improvement 531 531
Early Bore Development - Make up Water - Allowance 250 250
40 Person Fly Camp for Initial Construction 720 720
Subtotal Other Allowances 970 970
Subtotal Plant and Site Infrastructure 15,552 10,506 26,058
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Table 11.8 Site Infrastructure and Bulk Earthworks Contingency Considerations
Initial Capital
Description Cost
(US$,000)
Contingency Considerations 3,111
Bulk Earthworks Contingency 3,111

11.7 Mining Capital Cost Estimate

The information within this section has been provided by KEFI and has not been reviewed in detail
by Lycopodium.

11.7.1 Basis of Estimate and Assumptions for Mine Capital Cost

The following technical documents form the basis of the capital cost estimate for mining:

. Mine design for various stages of the Tulu Kapi pit.

. Waste rock landform designs and staged development.

. Mining sequence of the Tulu Kapi pit and associated waste rock landform construction.
. The life-of-mine material movement schedule informed by the mining sequence.

. Pricing provided by the preferred contractor.

. Historical costs for minor plant and equipment or updated vendor quotations.

. Provisional sums for minor costs.

The following assumptions were made in the preparation of this estimate:

. Equipment delivery and commissioning timeframes can be achieved.

. Payments are made upon commissioning of equipment.

. Adequate space is available for large machines to be reconstructed on site.
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11.7.2 Mining Infrastructure Capital Cost
Table 11.9 Mining Capital Cost Estimate Summary
- T P [ S | o
Description (Incl. Cont.) Cost Capital Cost
(US$,000) | (uss,000) | (US$.000)
Mining Equipment / Fleet
Equipment (incl. delivery) 527 1,097 1,624
Subtotal Mining Equipment 527 1,097 1,624
Capital Development
Mining Infrastructure 1,851 - 1,851
Mining Contractor Mobilisation / Demobilisation 4,809 - 4,809
Load / Haul 729 - 729
Drill and Blast 460 - 460
Fixed Costs 2,094 - 2,094
Daywork Provision 872 - 872
gg&rF?:dp)ital Development (Waste Dumps and 2023 ) 2023
Subtotal Capital Development 12,838 - 12,838
Owner’s Team
Light Vehicles Operating Costs 54 - 54
Mining Management Labour 165 - 165
Mine Technical Service Dept Labour 385 - 385
Mine Operations Labour 91 - 91
Mining Dept Overheads and Equipment 1,763 - 1,763
Subtotal Owner Team 2,458 0 2,458
Total Mining 15,823 1,097 16,920
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11.7.3 Mining Equipment

Formal enquiries were issued to suppliers. The quotations provided underwent an adjudication
process for selection of preferred supplier. This cost was thereafter used for estimation of costs.
Table 11.10 gives a breakdown of equipment included in cost estimate.

Table 11.10 Mining Equipment Cost Estimate
Initial Capital Sustai_ning Total
I Cost Capital .
Description Capital Cost
(Incl. Cont.) Cost (US$,000)
(US$,000) (US$,000) ’
Light Vehicles 294 1,031 1,325
C_ompgters and Software / Software 131 66 197
Licensing
Engineering / Geology Equipment 102 0 102
Mobilisation of Explosives Contractor 0 0 0
Total Capital Development 527 1,097 1,624

11.7.4 Light Vehicles

The selection of light vehicles below was based on the proposed organogram for the mining
department. The following vehicles were allowed for:

Table 11.11

Light Vehicle Cost

Mining Management

Single Cab
Utes

Twin Cab
Utes

Land Cruiser
Wagon

Total

Operations Manager

1

Technical Services Superintendent

Mining Engineer — Production

Mining Engineer — Drill and Blast

Senior Geologist

1
1
1
1

Mine Geologist

Senior Mine Surveyor

A U ENE N U R RN NN

Mine Surveyors

Field Technicians

Mine Operations Superintendent

Mining General Supervisor

Total

10
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11.7.5 Mining Contractor Infrastructure

The following mine facilities have been allowed for as part of the infrastructure:

. Contractor’s mine office.
. Induction and training facilities.
. Contractor's Mining Equipment Maintenance workshop including tyre change bay, lube

bay, light vehicle maintenance facility and secured stores facility.

. Heavy vehicle and light vehicle wash-down bay.

. Lubricant storage and dispensing facility.

. Emulsion plant construct and commission.

. Magazine facility construct and commission.

. Roads, hardstands and signs and traffic controls in and around the office and workshop

facilities (excluding haul roads).

The facilities will be provided and erected by the Mining and Explosives contractors. KEFI will
perform site preparation. An allowance for the site preparations has been made as part of the bulk
earthworks.

11.7.6  Mining Equipment Refuelling Facility

The fuel storage facility, which is situated adjacent to the Mine workshop, will have sufficient
capacity for approximately 2.5 month’s supply for the mining fleet, estimated to be approximately
1050 m® based on an approximate consumption of 15,000 L per day, along with reserve capacity
for emergency pumps and generators.

At present a proposal has been received through negotiation with a global fuel supply company to
provide this facility and supply fuel (AGO - Automotive Gas Qil) and lubricant to Tulu Kapi.

The global fuel supply company is able to supply all necessary lubricants including diesel engine
oil, transmission oil, steering oil, grease, brake fluid, coolant, hydraulic and gear oil, compressor oil,
pneumatic tool oil, and heat transfer oil.

Based on the current proposals, the fuel supplier will provide and establish sufficient storage for an
initial 150 m® facility at Tulu Kapi along with high flow rate dispensing pumps, services for used oil
collection.

In addition the fuel supplier will ensure the necessary QC protocol on site to maintain the quality
and cleanliness of fuel distribution, provide a used oil analysis service to monitor service intervals
and efficiency, and used oil collection and disposal service.
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Diesel fuel will be stored in double-skinned, below ground tanks in a designated fuel compound
with re-fuelling station. Tanks will have an external fuel gauge and appropriate sighage.

Fuel will be delivered by 40,000 L road tankers at a sufficient rate to ensure that supply is
maintained.

The US$518k costs associated with establishing the bulk storage site has been included as part of
the owners cost as shown in Table 11.15.

11.7.7  Mining Contractor Mobilisation

The mining contractor and explosive services contractor will mobilise to site approximately 3 to 6
months prior to plant commissioning. The majority of the earthmoving fleet required for this
operation will be mobilised at this time. An increase in material movement during production will
require additional contractor fleet to be mobilised to site.

11.7.8 Pre-production and Pre-strip Capital Cost

Mining pre-production allows for the generation of waste rock required for the construction of the
following site infrastructure:

. Stage 1 ROM pad and stockpiling area.
. Mine access road and haul roads.
. Mine bench establishment in preparation for production.

Haul road construction also includes provision for forming the road and the placement of road base
material. Compaction is expected to be achieved through movement of heavy mine vehicles over
the surface.

The pre-production works also allows for clearing and grubbing and top soil removal over the
borrow area, ROM pad and mine access and haul roads.

A short pre-strip phase is included in the mining costs to develop the pit and create sufficient
surface stockpiles so that ore feed can be maintained to the process plant over the life of the
project. It also enables certain high-grade areas to be brought forward to aid project cash flow.

11.7.9 Pit Dewatering Capital Cost Allowance

Pit dewatering will be carried out by the contractor. The contractor will provide all pumps, pipes
and associated equipment. Pit water will be discharged into the Water Dam.

The costs for the pit dewatering system installation and operations have been included in the
contractor’s fixed costs.
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11.7.10 Explosives Supply Capital Cost Allowance

A bulk manufacturing facility and a mobile manufacturing unit will be supplied by a contractor
(potentially AEL Mining Services East Africa -AEL) at a monthly rental cost.

It is proposed to set up a supply and storage site on the mine from where the bulk explosives
service will be managed. The site will consist of a storage facility for chemicals, emulsion
manufacturing facility and explosives magazine complex. Initially, for the first period, one twenty-
five tonne Mobile Manufacturing Unit (MMU) will be deployed together with an explosives delivery
vehicle.

A maintenance workshop, ablution and change house, offices and magazine will form part of the
start-up phase and will be provided by KEFI.

KEFI will perform the site preparation and the civil construction as part of the construction phase
and costs have been accounted for in the bulk earthworks capital cost.

11.7.11 Mobile Crushing Plant

The contractor will mobilise a crushing plant to site to crush rock for roadbase and stemming
required for the open pit operations.

11.7.12 Owner’s Team

From the initiation of the project up to the commencement of processing operations, the operating
costs incurred by the project are included in the capital cost estimate.

Owner’s pre-productions costs comprise the following:

. Mining department labour costs prior to commencement of production including travel.
. Vehicle running and maintenance costs.
. The cost of other administrative support.

The owner’s mining team will be mobilised to site 3 to 6 months prior to commissioning.

11.7.13 Mining Sustaining Capital

Sustaining capital provisions were included for the replacement of light vehicles every 3 to 4 years.
The contractor’s replacement capital provisions were allowed for as amortised costs in its unit rates

for mining. Through discussion with the preferred contractor it is understood that major fleet will
not require replacing during the life of the operation.

1953\17.04\1953-000-GEREP-0001_C May 2017
KEFI Minerals PLC / Lycopodium Pty Ltd



TULU KAPI GOLD PROJECT Page 133
STUDY UPDATE
11.7.14 Process Plant Indirect Costs
Table 11.12 Process Plant Indirect Costs
Initial Capital Sustaining Total
Description Cost Capital Cost | Capital Cost
(US$,000) (US$,000) (US$,000)
Processing Plant Indirect Costs
Light Vehicles Plant, G&A (excluding Mining) 157 157
Other Mobile Equipment (excluding Mining) 880 880
55t Crane 631 631
Other Construction Equipment 270 270
Subtotal Plant and Site Infrastructure 1,938 1,938

Formal enquiries were issued as part of the 2015 DFS to vehicle suppliers.

The quotations

provided underwent an adjudication process for selection of a preferred supplier. In 2016 KEFI
revalidated the light vehicle pricing with enquiries to the market. These updated costs are reflected

within this estimate.

Light Vehicles

The selection of light vehicles below was based on the proposed organogram for process plant and

G&A. The following vehicles were allowed for:

. LDV — Hilux Single Cab — 4.

. LDV — Hilux Double Cab — 10.

. Land Cruiser 200 VX — 1.

. Land Cruiser 70 Troop Carrier — 2.
. Fire Truck (3500 L Water) — 1.

. Land Cruiser 70 Ambulance — 1.
Mobile Equipment

The fleet that will form part of the plant, general maintenance and stores / warehouse heavy

vehicles is as follows:

. Telehandler — 1.
. Front-End Loader (Cat 938K or equivalent) — 1.
. 10 t truck with mounted crane — 1.
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. Skid Steer Loader JC45G - 1.
. Crane 55t —-1.

. Extendable Forklift — 1.

. Tractor — 1.

. Trailer — 1.

Personnel Transport

The transport listed below will be used to transport personnel from the staff camp to the mine site.
Light vehicles will supplement the buses if required.

. Bus - 15 people — 2.
. Bus - 60 people — 1.

11.7.15 Process Operational and Insurance Spares

Table 11.13 Process Plant Operational and Insurance Spares
Initial Capital Sustaining Total
Description Cost Capital Cost Capital Cost
(US$,000) (US$,000) (US$,000)

First Fills (including transport) 537 - 537
Plant Operating Spares 1,750 - 1,750
Plant Insurance Spares 875 - 875
Plant Operating Consumables (1 %2 month 1,176 ) 1,176
supply)
Subtotal Plant and Site Infrastructure 4,337 4,337

The spares have been calculated by the application of a benchmark percentage determined from
actual historical data compiled by Lycopodium Minerals Pty Ltd.

Also included in the costs are three month supply of reagents and consumables and plant first fills.

A stores / warehouse building, located on the plant infrastructure terrace, will be used to house the
spare parts and consumables for the process plant. Reagent storage will have a separate area.

11.7.16 Insurance

Insurance has been estimated at US$1,750k (approximately 1.2% of the total project capital cost).
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11.8 Offsite Infrastructure Capital Cost Estimate

The information within this section has been provided by KEFI and has not been reviewed in detail
by Lycopodium.

11.8.1 Offsite Infrastructure Capital Cost Summary

Table 11.14 Offsite Infrastructure Costs
Initial Capital Sustaining Total Capital
Description Cost Capital Cost Cost
(US$,000) (US$,000) (US$,000)

Overhead Grid Power Lines
S_upply and Construct Overhead Power 9.812 9,812
Lines
Design and Supervision (by EEPCo) 324 324
Environmental 391 391
Subtotal Overhead Grid Power Lines 10,527 - 10,527
Access Roads and Airstrip
Main Access Road 3,984 3,984
Southern Bypass Road 758 758
Northern Bypass Road 473 473
Airstrip 277 277
Airstrip Sundries — Fence, wind sock, etc 125 125
Subtotal Access Roads and Airstrip 5,144 473 5,617
Subtotal Plant and Site Infrastructure 15,671 473 16,144

11.8.2 Overhead Power Lines Capital Cost

The overhead lines will be designed and constructed generally in accordance with EEPCo code of
practice.

The costs for the developed of the 47 km overhead power line connecting the mine site to the
Ethiopian power grid from the 2015 DFS have been used. The quote of $11.581 million (including
10% contingency) includes supply, construction, design and supervision along with environmental
costs.

Formal enquiries were issued to reputable overhead power line suppliers. The quotations provided
underwent an adjudication process for selection of the preferred vendor. This cost was thereafter
used for estimation of overhead power line cost. An estimate for the design has been carried out
by EEPCo.

May 2017
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11.8.3 Access Roads Outside the Mining Concession Capital Cost

A total of 19.2 km of roads, 14.2 km site main access, 4.0 km of southern concession bypass road
and 1.0 km of northern concession bypass road will be required. The cost of constructing these
roads is including in the initial capital costs except for the northern bypass road which is built later
and included in sustaining capital costs. The northern bypass will not be required during the
development phase of the project.

The optimised route following the 2015 DFS and revised cost have been based on unpaved Design
Class DS6 road for Mountainous Terrain in accordance with the Ethiopian Roads Authority’s
Design Manual for Low Volume Roads.

11.9 Owner’s Costs and Working Capital

The information within this section has been provided by KEFI and has not been reviewed in detail
by Lycopodium.

11.9.1 Owner’s Cost

From the initiation of the project up to the commencement of processing operations, the operating
costs incurred by the project are included in the capital cost estimate.

Owner’s pre-productions costs comprise the following:

. General and administration salaries, including owner’s project team, HSSE department
finance, procurement and human resources.

. Mining department labour costs prior to commencement of production (included under
mining owner’s team).

. Plant labour costs prior to commencement of plant commissioning.

. Costs associated with the administration of an offsite office in Addis Ababa.

. Camp catering costs.

. Training package implementation and contractor engagement.

. Preparations for contractor managed and operated onsite laboratory.

. Vehicle running and maintenance costs (except mining vehicles which have been

included under mining owner’s team).
. The cost of other administrative support.

. Installation of bulk fuel storage facility along with high flow rate dispensing pumps and
services for used oil collection.
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. Exploration Camp upgrade for initial construction.
Table 11.15 Owner’s Costs
o éggiitaél Sus.taining Total
Description Costs Capital Cost | Capital Cost
(US$,000) (US$,000 (US$,000)

Owner’s Costs - Site
Owner’s Project Management 1,498 1,498
G&A Labour 1,661 1,661
Processing Labour and Maintenance Labour 505 505
_(I?rv;/\r::lr's Project Management - Offsite Accommodation and 147 147
Owner's Project Management - Catering 105 105
Assay Laboratory (Contractor Mobilisation ) 245 245
Maintenance 78 78
Supplies and Spare Parts 245 245
Other Site Admin Costs 78 78
Security Contractor 315 315
Exploration Camp Upgrade 402 402
EPC Contractor Catering Cost Allowance 1,391 1,391
Mining Contractor Catering Cost Allowance 590 590
Bulk Fuel Storage Infrastructure 518 518
Training 2,000 2,000
Subtotal Owner’s Cost - Site 9,779 9,779
Owner’s Costs — Offsite
Insurance 1,756 1,756
Plant indirects 1,937 1,937
Addis Office Costs (including salaries) 4,640 4,640
Subtotal Owner’s Costs — Offsite 8,333 9,633
Total 18,112 18,112
Owner’s Costs — Other
Losses During Ramp Up / Working Capital 3,434 3,434
Relocation / Resettlement 10,000 830 10,830
Environmental Management 1,051 1,051
Additional Contingency 3,254 3,254
Closure Cost Provision - 9,483 9,483
Subtotal Owner’s Costs - Other 17,740 10,313 28,053
Total 35,852 10,313 46,165
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11.9.2 Relocation and Resettlement Updated Capital Cost Estimate Summary

The development of the Tulu Kapi Gold Mine will require relocation of some local residents. To
provide for crop compensation, property compensation, relocation, infrastructure and livelihood re-
establishment $10.8 million has been allocated based on quotations, baseline studies and
information available from the Ethiopian federal statistics on crop yields and market price.

Table 11.16 Relocation and Resettlement Summary and Variance from 2015 DFS
Capital Comparison 20"II'<5)tI231IFS Eszt?r:igte Difference
(US$,000) (Us$,000) | (USS.000)
Relocation, Resettlement 7,500 10,000 2,500
Livelihood Restoration 1,245 830 -415
8,745 10,830 2,085

KEFI engaged the services of two separate organizations, Pact and ICRAF, to audit and evaluate
the Resettlement Action Plan (RAP) cost.

Pact is an international development organisation focused on livelihoods, natural resource
management and health programs, working with over 10,000 partners in 25 countries. World Agro
Forestry Centre (ICRAF) is also an international development organisation. Their proposed
livelihood restoration programmes (LRP) have dual focus on options of agricultural intensification
and diversification to support traditional farming systems and boost productivity, and ensuring
landscape health and reducing environmental degradation.

A significant expenditure increase has been the inclusion of 360 residential buildings to be
constructed in the resettlement areas. KEFI has committed to providing these buildings through its
own initiative as these structures are not a mandatory requirement of the Ethiopian Government.

There are other minor expenditures included in the new estimate such as grave and church
relocation and financial training. All the costs are based on included quotes and discussions with
local businesses.

The initial timing of a portion of the 2015 DFS Livelihood Restoration expenditures has been
rescheduled to be included in the 2016 initial capital requirements. The value is US$415,000.

A more detailed breakdown of the adjusted costs associated with the Relocation and Resettlement
Programme is given in Table 11.17.
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Table 11.17 Relocation and Resettlement Cost Breakdown
Tulu-Kapi Gold Project - Social Performance Capital Allocation Capital Budget by Year (US$)
Total (US$)
2018-2019 | By
Program Category Breakdown 2016-2017 | 2017-2018 | (Sustaining rogram
Capital Cost)
1.RAP A. | Compensation (inc. 20% | ppasq 1 Estimate 3,291,601
Compensation | variation based on Oct
2014 estimate from KEFI | Capacity building and 50.000
DFS RAP) resources for Woreda ’
Phase 2 Estimate 4,028,399
Capacity building and 50,000
resources for Woreda
Contingency 410,000 7,830,000
B. Relocation logistics
Relocation and Phase 1 150,000
Infrastructure
development Phase 2 150,000
Relocation of churches and graves 80,000
Archaeological survey 50,000 430,000
Infrastructure Corjstruption gf ;360 350,000 350,000 100,000
development support residential buildings
!Z)evelopment of water 200,000 50,000
infrastructure
Agrlcultu_ral land 250,000 50,000
preparations
Contingency for government provided infrastructure 200.000 50.000 1.600.000
C. Financial training, capacity building and micro-
Livelihood finance 80,000 60,000 50,000
Restoration | Agricultural diversification and intensification 100,000 80,000 60,000 430,000
2. Supply Chain
Enterprise Business Development Support 50,000 40,000 30,000 120,000
Development
3. Social Impact Influx Management Plan 40,000
Management 9 ’
Evaluation and monitoring 40,000
Provision for mitigating social impacts measures 20,000 30,000 30,000 160,000
4. Community Consultation, Design, Incorporation of KEFI
. 40,000
Development Foundation
KEFI Foundation contribution 120,000 100,000 260,000
Total By Year (US$) 4,751,601 | 5,248,399 830,000 10,830,000
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11.9.3 Environmental Management Capital Cost Estimate

A provision has been made to further develop the Environmental Management capacity by the
continuing development of management plans prior to production. An allocation to develop the
environmental plans and undertake predictive modelling of TSF is given in Table 11.18.

KEFI engaged the services of Ramboll Environ (Seattle, Washington) to audit and evaluate the
environmental management cost allocation used in the 2015 DFS and the provision has been
adjusted accordingly.

Cost has been allocated based on budget quotations, recommendations from Ramboll Environ and
the future studies required during the project implementation phase. The cost estimate has been
increased from US$0.525M to US$1.051M. The significant increase is mainly due to the additional
predictive modelling of TSF design to meet ICOLD, ANCOLDA4, or other internationally recognised
standards;

Table 11.18 Environmental Management Costs
Updated 201? .DFS
i . Initial
i Initial Capital .
Description Capital
Costs Costs
(US$,000) | s 000)
Management of Update Baseline Studies 77
Ecology / Biodiversity and Water Resources Monitoring 104
Risk assessment-based review of the engineering design of the TSF 200
and associated water management pond
TSF failure analysis model for downstream impacts 80
Predictive modelling of the TSF seepage 200
Geotechnical Studies prior to Plant construction (allowed under Bulk 0
Earthworks and TSF)
Ground Water Characterisation and Monitoring during Construction 0 200
Waste Management Plan 100 100
Air Quality Plan 125 125
Noise and Vibration Monitoring Plan 100 100
Camp Water Quality/ Treatment Options Studies 15
Contingency for cost escalation 5% 50
Total 1,051 525
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11.9.4 Contingency
Table 11.19 Contingency Allocation
Initial Capital Contingency
Description (Uscggj)i)o) % (US$,000)
Owners Cost and Training 9,779 0% 0
Addis Office Costs 4,640 0% 0
Bulk Earthworks 14,582 Included above Included above
Grid Power Line 10,527 10% 1,053
Access Roads and Airstrip 5,144 10% 514
Mining Capital Expenditure 15,822 10% 1,582
Environmental Management 1,051 10% 105
Plant and Related Infrastructure Included in DDA
Relocation and Resettlement Included in DDA
Total Cost 54,186 3,255

Note 1: DDA - Design Development Allowance

11.9.5 Closure Cost Estimate
The closure cost considers the cost of ongoing rehabilitation during the mining operations as well
as the cost of closing the TSF and rehabilitation of the site.

The closure plan has been broken into four cost elements, TSF closure, waste dump, general site
clean-up and a provision for equipment and suppliers to assist in the overall closure. The total
provision is $9.483 million.

Table 11.20 Closure Costs
Description Closure Costs
(US$,000)

TSF Closure 6,510
Mine Waste Dump Closure 1,320
Site Clean Up 1,210
Equipment 443

Total 9,483
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12.0 PLANT AND ADMINISTRATION OPERATING COSTS
121 Introduction

The process and administration operating costs have been compiled by Lycopodium based on
costs developed by:

. KEFI - General and administration costs, labour costs.

. Lycopodium - Processing costs.

The estimate is considered to have an accuracy of +15%, is presented in United States dollars
(US$) and is based on information from various sources with key inputs having been updated

during the first quarter of 2017 (1Q17).

12.2 LOM Operating Cost Summary

Life of mine (LOM) operating costs for the project have been calculated by applying the unit costs
per ore type to the LOM ore tonnages processed in the mining schedule.

The Tulu Kapi Gold LOM operating cost estimate is summarised in Table 12.1. Operating costs
are exclusive of taxes, selling and royalty’s costs.

Table 12.1 LOM Operating Cost Estimate Summary (US$, 1Q17, +15%)
Cost Centre Total LOM Cost
LOM Plant Feed 45.3 Mt US$M US$/t Plant Feed
Mining 441 28.64
Processing 133 8.67
General and Administration 88 5.69
Total 662 43.00

12.3 General Overheads — KEFI Scope

The general and administration overheads costs have been estimated by KEFI based on 2015 DFS
costs and include the following ongoing operating expenses:

. Administration labour costs including site management, human relations, community
relations, environmental support and occupational health and safety personnel,
commercial, accounting, purchasing and payroll services, computing services, site
warehouse operations and site medical personnel. The manpower has been revised for
this addendum to include an experienced Expat 1 Level Operations Manager and a more
experienced Expat 1 Level Health, Safety and Security Manager.
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. Site office expenses including communications and communication maintenance,
postage and light freight, office equipment and supplies, computer supplies and software
licenses.

. Offsite office (Addis Ababa) running costs.

. A contract will be let for provision of camp food and catering costs, cleaning and

maintenance of the camp and site administration buildings.

. All non-mining light vehicle operating and maintenance costs.

. Access and bypass road maintenance costs.

. Site security contract.

. Insurance expenses covering industrial special risks, third party liability, motor vehicle,

bullion transport and other requirements.

. Financial expenses including banking charges, legal fees, auditing costs and accounting
consultants and bullion selling. Bullion refining and royalties are considered separately.

. Personnel expenses such as first aid and medical costs, safety supplies, travel and
accommodation, recruiting / relocation costs, training, recreational and local facilities
costs, professional memberships and subscriptions and entertainment allowances.

. Costs such as personnel transport, protective and safety equipment, OH&S supplies, and
training.

. Environmental compliance testing and water management costs. Allowances for
environmental testing and monitoring were increased considerably as part of the
addendum.

. Provision for ongoing closure and site rehabilitation costs.

. Community relations expenses including development fund, general expenses,

community projects and scholarships.

An annual allowance of $1.2 million is made for corporate management fees. This is included in
the general overhead. The average LOM general overheads cost is included in the overall
operating cost estimate in Table 12.1.
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124 Processing Operating Cost Summary

The information within this section has been compiled by Lycopodium utilising rates for labour,
commodities and the like provided by KEFI.

The Tulu Kapi project will mine a range of ores from near surface saprolite (oxide) through shallow
fresh low competency rock to deep hard fresh rock. The boundary for the deep ore was previously
nominated as 1,600 mRL, but this was not a valid representation of the orebody characteristics.
OMC adopted a geo-metallurgical approach to characterising the orebody with testwork
characteristics being assigned to locations in the block model. The characteristic names have
been retained, but the physical ore properties are now aligned more directly with the ore
characterisation testwork.

An oxide throughput of 1.7 Mtpa with a target grind Pgq of 125 um has been nominated while the
mill design has been based on 1.5 Mipa of blended fresh ore feed with a target grind Pgy of
150 pum.

The process plant availability has been nominated as 91.3% for milling and downstream operations
and 80% for the crushing plant including scheduled and unscheduled maintenance. Provision for
significant surge capacity ahead of the mill has been made to ensure the lower crusher availability
does not affect downstream operation.

Process plant operating costs for the Tulu Kapi Gold Project were compiled from information
sourced by Lycopodium and advised by KEFI:

. Grid power supply costs as advised by KEFI.

. Manning levels and pay rates advised by KEFI to suit the proposed process plant unit
operations and plant throughput.

. Consumable prices sourced from supplier budget quotations and the Lycopodium
database with KEFI advice of transport costs from Djibouti port to site.

. Reagent and consumption and metal recoveries based on laboratory testwork results, mill
modelling and mining schedule.

. Modelling by Orway Mineral Consultants (OMC) for crushing and grinding energy and
comminution circuit consumables, based on ore characteristics derived from relevant
testwork.

. A contract laboratory operating cost quotation sourced by KEFI. Analysis costs cover all

grade control sampling, process plant samples and environmental testing. Sample
numbers and schedules were advised by KEFI.

. General and Administration costs as advised by KEFI.

. First principle estimates where required based on typical operating experience or
standard industrial practice.
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. Cost benchmarking with other similarly remote African projects and operations.

Operating cost detail has been sourced in US dollars, Australian dollars and South African Rand.
The following exchange rates have been used for the preparation of the operating cost estimate:

. US$1.00 = A$1.32 (AUD).
. US$1.00 = R14.39 (ZAR).
. US$1.00 = ETB22.75 (Birr).

The fixed and variable components of the operating costs have been estimated by assessing the
extent to which each item in each of the cost centres is a fixed or variable cost. For example, plant
power draw and most of the operating consumables are variable costs with direct dependence on
throughput rate, while the labour cost can be considered fixed.

The fixed / variable presentation allows assessment of processing costs in years when mined ore
tonnages vary from the nominated design values.

Battery Limits

The operating costs presented include all direct processing and administration costs to allow
production of gold bullion. The battery limits for the processing operating costs are as follows:

. Ore delivered to the ROM bin. Costs for the ROM pad FEL to load material to the
process plant ROM bin are included in the mining costs. Crushed ore reclaim from the
dead stockpile to the plant feed surge bin is also in the mining costs. Dead stockpile
management is also a mining cost.

. Tailings discharge from the tails pipeline to the tailings storage facility (TSF).

. Gold bullion in plant goldroom safe.

. All required reagents and consumables being available from the plant stores.

. Sufficient clean water supply (rainfall run-off) to the water dam.

. Reliable grid power supply a 132 kV to the HV transformer secondary terminals.
Qualifications

The operating cost estimate presented in this section is exclusive of the following:

. All costs associated with areas beyond the battery limits of Lycopodium’s scope of work.
. Any impact of foreign exchange rate fluctuations.

. Any escalation from the date of the estimate.
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. Any contingency allowance.

. All withholding taxes and other taxes. KEFI advises that the project will be exempt from
all Ethiopian taxes and duties.

. Gold refining and bullion transport and in-transit security of gold from site.

. Tailings storage facility future lifts, site rehabilitation and closure costs (accounted for
separately in owner’s capital costs).
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12.4.2 Power

The power cost estimate has been based on grid power at a unit cost of US$0.02/ kWh as advised
by KEFI based on the published Ethiopian Electric Power Corporation tariff. The average
continuous power draw and power cost for the LOM blend by plant area is summarised in Table
12.3.

An estimate of the power cost for the Mine Services Area (MSA) is included in the processing
operating cost. The power cost for the accommodation camp and other remote site facilities is also

included in the operating cost.

Table 12.3 Processing Power Cost Summary (US$, 1Q17, +15%)
Average Continuous Draw (kW) Total Power Cost (US$)
Oite | Shdlow | Do | o | Slow | Do
Primary Crushing 157 157 157 27,475 27,475 27,475
Reclaim 64 64 64 11,274 11,274 11,274
Grinding Energy 1,863 2,311 3,629 326,314 404,893 635,831
Milling, Classification (excl grinding energy) 269 269 269 47,129 47,129 47,129
CIL 402 402 402 70,471 70,471 70,471
Elution and Goldroom 60 60 60 10,497 10,497 10,497
Cyanide Destruction and Tails Disposal 167 167 167 29,309 29,309 29,309
Reagents and Fuel 10 10 10 1,678 1,678 1,678
Water Systems 233 233 233 40,735 40,735 40,735
Air Systems 249 249 249 43,636 43,636 43,636
Plant Buildings and Workshops 326 326 326 57,115 57,115 57,115
Decant Return 99 99 99 17,300 17,300 17,300
Processing Total 3,898 4,347 5,665 682,934 761,513 992,452
Processing Total Cost, US$/t 0.40 0.51 0.66
Processing Fixed Cost, US$/y 297,875 297,875 297,875
Processing Variable Cost, US$/t 0.23 0.31 0.46
Plant Services 16 16 16 2,725 2,725 2,725
Tailings Facility 1 1 1 155 155 155
Raw Water Supply 99 99 99 17,300 17,300 17,300
Mine Services Area 128 128 128 22,507 22,507 22,507
Camp and Offices 407 407 407 71,375 71,375 71,375
Infrastructure Total 651 651 651 114,063 114,063 114,063
Infrastructure Total Cost, US$/t 0.07 0.08 0.08
Infrastructure Fixed Cost, US$/y 114,063 114,063 114,063
Infrastructure Variable Cost, US$/t 0.00 0.00 0.00
Processing and Infrastructure Total 4,549 4,998 6,316 796,997 875,576 1,106,515
Processing and Infrastructure Total Cost,
US$/t 0.47 0.58 0.74
Processing and Infrastructure Fixed Cost,
Us$ly 411,938 411,938 411,938
Processing and Infrastructure Variable
Cost, US$/t 0.23 0.31 0.46
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The power consumption for the SAG mill has been modelled by OMC based on a geo-metallurgical
application of the mineralised materials properties to the resource. The power consumption for the
remainder of the plant has been estimated from typical load factors and running hours for the
installed drives selected for the process plant mechanical equipment.

The 2015 DFS power draws were correctly estimated at approximately 3.5 MW for the plant and
services and 2.8 MW for grinding, but the power costs were incorrectly calculated and are
approximately $0.20/ t too low. The lower milling power in the addendum costs is expected with
the coarser grind size selected. Diesel fired rather than electric heating is proposed for the elution
and regeneration circuits further reducing the average power drawn.

12.4.3 Operating Consumables

Costs for processing operating consumables, including reagents, crusher and mill liners, fuels and
process supplies have been estimated and are summarised by ore type in Table 12.4.

Consumable costs are considered 100% variable. Consumables consumption and cost detail for
the three mineralised material types is included in Appendix 12.1.

Table 12.4 Processing Operating Consumables Cost Summary (US$, 1Q17, £15%)
Plant Area Oxide Shallow Fresh Deep Fresh
Us$ Us$it Us$ UsS$it Us$ Us$it
Crusher Liners 203,736 0.12 359,134 0.24 215,725 0.14
pil Liners and 606,710 0.36 826,503 055 | 1,242,022 | 0.83
onsumables
Grinding Media 582,583 0.34 1,296,882 0.86 2,152,314 1.43
Quick Lime 1,998,293 1.18 218,880 0.15 218,880 0.15
Cyanide - CIL 1,989,671 1.17 1,298,176 0.87 1,298,176 0.87
Activated Carbon 211,172 0.12 207,125 0.14 207,125 0.14
Elution and Refining 853,610 0.50 787,465 0.52 787,465 0.52
CN Detox 3,572,807 2.10 2,781,597 1.85 2,781,597 1.85
Water Treatment, Other 33,001 0.02 33,151 0.02 33,151 0.02
Total Cost 10,051,583 5.91 7,808,913 5.21 8,936,455 5.96

The consumption of reagents and other consumables has been calculated from laboratory testwork
and comminution circuit modelling or has been assumed based on experience with other
operations. No additional allowance for process upset conditions and wastage of reagents has
been made.

Reagent costs CFR Dijibouti port has been sourced from budget quotations and in-house data
relating to similar projects in the region. Transport costs to site have been added per KEFI advice.

Cyanide destruction cost has been based on the Inco Air / SO, method, with the treatment of CIL
tailings containing 110 g CNwap/ m® to ensure a maximum discharge concentration of 50 g CNyap/
m?® after cyanide destruction.

A diesel price, delivered to site, of US$0.62 per litre has been used for process heating
requirements. Diesel usage for carbon treatment and the gold room has been calculated from first
principles.
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Allowances have been made for mill lubricants, water treatment reagents and operator supplies.

Overall unit costs estimated are similar to those for the 2015 DFS; however this results, because
the grinding consumables usage is lower with the lower specific energy required to achieve the
coarser grind size. Quoted supply costs for reagents, most notably cyanide and detox reagents,
are higher and allowances have been made for the necessary cyanide solution residual loss and
the destruction of the total cyanide residual thereby increasing these costs significantly (these
appear to have been omitted previously).

12.4.4 Maintenance Materials Costs

The plant maintenance cost allowance has been factored from the capital supply cost using factors
from the Lycopodium database.

The allowance covers mechanical spares and wear parts, but excludes crushing and grinding wear
components, grinding media and process consumables which are allowed for in the operating
consumables cost.

The maintenance cost excludes payroll maintenance labour which is included in the labour cost.
Contract labour has been allowed to assist with mill liner changes and plant shutdowns.

Allowances for plant building maintenance and general infrastructure maintenance expenses have
been made.

General maintenance expenses include specialist maintenance software licences, maintenance
manuals and ongoing control system service fees.

This maintenance estimate covers additional areas that were neglected in the 2015 DFS such as
contract labour and general maintenance management costs, but with similar factors for cost of
supplies and spares, the costs should be more equivalent. The 2015 DFS estimate appears to
underestimate costs as well as omit maintenance to areas such as platework which requires
relining and repair and aspects such as control system maintenance and updates and general plant
condition maintenance such as painting.

1245 Labour
The labour rates, manning levels and rosters used to determine the labour operating cost estimate
were advised by KEFI based on the 2015 DFS. Benchmarking with Tanzanian projects and other

similar operations indicates that labour costs allowed are appropriate.

The labour costs and manning numbers for plant operations and maintenance are summarised in
Table 12.5.

1953\17.04\1953-000-GEREP-0001_C May 2017
KEFI Minerals PLC / Lycopodium Minerals Pty Ltd



TULU KAPI GOLD PROJECT Page 151
STUDY UPDATE

Table 12.5 Process Plant Personnel and Annual Cost (US$, 1Q17, £15%)
Staff Annual Cost | International | Regional Regional Local Contract Total
Personnel US$/year Expatriate Expatriate | Ethiopian | Ethiopian

Administration 89 2,846,468 3 6 47 33 138 227
Plant Operations 63 1,294,133 0 12 21 30 37 100
Plant Maintenance 58 991,813 0 6 36 16 0 58
Total 210 5,132,414 3 24 104 79 175 385
Total Cost, US$/t 3.02

* Contract manning includes catering, cleaning, security and laboratory services.

The overall labour numbers have changed little since the 2015 DFS, but there is an increased
number of expatriate positions with a view to elevating national staff to these roles once operations
have been stabilised and the incumbents demonstrate job proficiency.

The processing labour cost includes all labour costs associated with plant operations and
maintenance personnel. Administration labour includes the site based management team as well
as finance, HR, HSE, logistics and purchasing personnel. The tabulated labour cost excludes all
mining personnel and mining contractors (included in the Mining costs) and any head office based
administration personnel (included in the general overheads costs).

Labour costs will decrease marginally after Year 3 as it is intended that national employees should
fill more senior roles once they become proficient in their area.

Contracts will be let for site security, camp cleaning and catering and operation of the site
laboratory. Contract management and senior personnel will be housed in the camp with labour
being sourced locally.

The estimate of the labour contingent has been based on a four shift operation (three shifts working
8 hours per day, one rotation shift), to provide continuous coverage for the plant operation with
additional personnel allowed for leave and absenteeism coverage.

Unit rates for labour have been provided by KEFI and include the base salary and an overheads
allowance. The overhead cost includes allowances for expatriate and national travel, medical
health insurance, life and disability cover, leave provisions and annual bonuses. Camp and
transportation costs for the workforce are excluded from the labour cost as they are included in the
G&A cost estimated by KEFI.

12.4.6 Laboratory Costs

A contract laboratory will provide sample preparation and assay services for plant and
environmental samples and one hundred mine grade control samples per day.

Laboratory costs have been based on a detailed quotation based on proposed sample numbers
from grade control, plant and environmental. The laboratory cost includes for the supply of the
laboratory equipment, mobilisation and all ongoing costs (laboratory labour, equipment and
consumables) comprising a minimum monthly spend and a variable cost related to the sample
assay costs. The laboratory building is included in the contractor mobilisation.
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12.4.7 Services and Utilities

Water Supply

The raw water supply will be from rainfall runoff collected in dams required to minimise inflows to
the tailings impoundment. Costs are based on operation and maintenance of the water supply

pumps and pipeline.

Water supply costs have not been estimated separately as they have been included in the other
cost centres:

. Water supply pumping power is included in the power cost.
. Maintenance costs associated with water supply are included in the maintenance cost.
. No dedicated operations labour is required for the water supply.

The consumables cost estimate includes allowances for the treatment of elution water and potable
water and for the addition of anti-scalant to both the decant return and the elution water.

12.4.8 Processing Preproduction and Working Capital Costs

The pre-production costs incurred by operations during the latter stages of construction and
commissioning are included in the capital cost estimate. The pre-production cost estimate is based
on treating 100% oxide for the initial six weeks of operation.

Pre-Production Labour

Pre-production labour costs reflect the need to recruit key operating personnel in time for them to
set up and establish operating procedures and undergo training as required. It is envisaged that
manning build-up will commence eight months ahead of plant start-up.

First Fill Reagents and Opening Stocks

Costs have been allowed to purchase the consumables and reagents required for the first fill and
opening stocks. The first fill and opening stock estimates are provided in Appendix 12.1.

Sufficient first fill reagents and consumables were estimated to fill the reagent tanks, charge the
mills with media, add the carbon inventory to the CIL circuit and meet the other plant consumable
requirements. Opening stocks refer to the purchase of the reagents and consumables required to
sustain the operations for six weeks, which is the minimum on-site start-up storage quantity
nominated by KEFI to avoid disruption of supply.

Quantities allowed have been based on either consumption over the minimum period or minimum
shipping quantities, considering package size.
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Vendor Representatives

These costs allow for specialist vendor representatives to oversee commissioning of their
equipment and include allowances for labour, airfares and expenses.

Training
The training allowance covers the cost of providing pre-production training for operations and

maintenance staff, but not their salaries as these are covered in the pre-production labour costs.
Further allowances are made in the G&A costs for ongoing operator training and staff development.

Working Capital

Working capital covers the cost of operating the plant before the first revenue is received from
bullion sales.

The basis of the process working capital calculation is six weeks of plant operations based on
treating 100% oxide material at 80% of the design throughput rate. This period allows for initial
ramp up to bullion production, shipping to the refiner and typical payment terms.
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13.0 PROJECT IMPLEMENTATION SCHEDULE
13.1 Basis

The Tulu Kapi project is an infrastructure intensive project and as such the associated activities
form the basis of the critical path as shown in the schedule contained in Appendix 13.1.

The schedule provides for early works commencing in April 2017 with the upgrade of the
construction camp and the preparation, tender, negotiation and award of the environmental study,
geotechnical assessment, hydrology assessment so that the reports can be provided by November
2017 as a driving predecessor to the design activities.

A key risk that was identified during the design of the Water Dams is the risk of availability of water
required for start-up should there be a 1 in 100 year rain wet season. As a mitigation measure the
construction has been sequenced so as to allow two wet seasons for the collection and storage of
water. The design of the Water Dams is scheduled to commence in Q3 2017 with construction
starting Q4 2017 enabling completion of the dam before the start of the first wet season in May
2018.

An opportunity exists in the next phase of the project and once further geotechnical investigation
has occurred, to rationalise bulk earthworks in terms of maximising the cut to fill ratio and the use
of imported fill, and maximising the execution approach.

The remainder of the project, and in particular the process plant, has been scheduled with a typical
approach for this type of processing facility, with the engineering commencing in Q4 2017 and

commissioning in November 2019.

The overall project duration is approximately 30 months being a 6 months early works programme
and 24 months duration for the main portion of the EPC.

The Preliminary Baseline Schedule attached in Appendix 13.2.
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Naminad h 12 109 Cale
Lime Feader Lime Addion Rate Hominal  dry kgh 428 A9 418 Cale
&0 GRINDING
A winglo ntage miling cincus will be uillsed. The mill will opomsis 88 o grele dechage single siags SAG mill with loyoul provision for a iidure pebble cushing orouil (55 SAC), A KEFI
Crushed ore and waler will ba fed io the mill and will dischorgpa via o rommssl. Trommed gversize will pass 10 8 scats bunker, Liyout provisian will bo maide foe s lulune pebbie crushing
ol retuening crushed petibles back onlo the mill ieed conmveyar. The mill wil opernte in cbsed droull with hydrocydanes. with cyclons underfiow repoding io e mill ned. Cylonn A Agrsed
ervnrficw will gravitale Ao Mo ush scoean lor gl snd woodehip mmaval
Milling Cirguit Oxide Erosh Dwslan
Target Product Size P frRcron 150 150 150 A KEFI
Primary Mill
Type 55AG B KEFl 11
Discharge Grata Discharge B KEFI 11
Slrw Diamster m ETe B Lyco 12
EGL m 6 B Lyco 12
Dinrriror L] 20 Cale
EGL L] .3 Cale
Instaded W 4800 B Lyca "
Finion Powar - Nominal W iz 8 Lyco 12
Pirian Masmum W 4380 B Lyco 12
Spaed Range Me Go-80 B Lyea 1
Namiral %Me 7B Lyea "
Mill Epacific Ensrgy Design W 7T B Lyco "
Ball Chasge Dhuity % 1 B Lyzo n
M % 1% B Lyen 7"
Tolnd Loasd Dty : F- T Lyca 1"
Maxirmurm % BB Lyco "
Ball size, max Ceicle On mm B0 B Lyce 1n
Wil discharpa % solids % v T™" B Lyco "
Pabibls Dewatering
Typa Trommal A KEFI
Screan Dwc Rubber & Ly
Trommed Spray Water m'h o B Lyse
Cyclone Fesd Pumps Design | solidah T4 s hi=c ] Calg
I wakarh 430 &04 AR Calkg
b tlurryh 1,980 14N 1421 Calke
i T2 833 83 Calke
e il BIO% B0, 7% Calg
wuiry 50 1.68 n Cale
Classifying Cyclones Oidle Erogh Design
Tarpel product size Py  micran 150 150 150 Calc
Circutating lond, % of new mill feed Dsign % 50% H00% A Lyco
Classification & Solids Foad o wilwe BLO% &0.0% Cale
Owarflow e wiw AE0% 468.0% A Lyca 1
Underfiow o TAO% TA.O% A Lyco
Oparating prossurn kPag ar as A Lyza
Sire men 00 400 400 A Lyca
Operating Dty Ho. B [3 8 B8 Lyce
Sanncityy Ho. 1 1 1 Calc
Tots! instalied cyciones Me. T ¥ T A Lyco
Bianked Ports Mo 1 1 1 A Lyo
Tatsl ports of cisster No. ] | B A =
1ES3-000-PRPOC-0001_8
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Units Rav  Sowrce
B0 GRAVITY COMCENTRATION CIRCUIT
Space will b proveded for b pobaniial kiure grndty cincull, bol B gravily cintud s not intiuded in fhe projed woope. ) Lyca
7.0 TRASH SCREENING
The irash screen will be fited with mplaceable wedgewing panels o meet the screening duty whils insating cxde ofe #f highe throughpul rales. A Lyco
Trash Scresn
Type Vibrating A Lyca
Sermen eck ‘Widguwire pansts on oxide ore and polyursihans panels on primary ore A Lycs
Agarturn mm 0,83 mm x 12 mm (polyarethane). cross Mow A Lyco
Screen Fred Shirry il speny water m'ih 338 300 336 Calc
Trash dachangs Bim {0 sl IT-28 CAT A KEFI
Scrnen Spry Wader m'h 1 A Lyes
8.0 PRE-LEACH THICKENING
Praleach ihickering s nat inchaded. Cyclonn overflow will be operalsd af ~46% wiw solds and leed via the frmsh screen io he CiL ] REFI
8.0 LEACH AND ADSORPTION Cixie Fresh Dasign
Sluery gk s A Lyco
ok Modificaticn Quickime on mill feed comveyor A Lyco
Leach Cirouil
Kumber of tanks Oabdation No. o a a0 A Lyco
Pro-laach Mo, o "] 0 A Lyco
ciL Mo ] & i A Lyco
Totai Na. ] a [] Cakt
Tad Solution Gold Grade Taged g Awm® 003 A Lyco
Rerisdanod lime for wWilimaie gold axirachon ] dn 48 'S KEF1
Target residence Sme (CIL) h i a A HKEFI
Tank Size Blinirmm Tank Viohumes Requined Tolad m' 1B T2 BAA Cale
P tank m' 1,353 1200 1383 Cale
ClL Paramaters
Carbon eone. In shery Rangs QL 518 A Lyco
Carbon conc. in shurry Hominal @l 10 A Lyea
Goad Leached Solution Grade [ Auim’ - 239 Cale
Loaded carbon Dhermign g A 2425 2724 LCalc
Barmen caron Dwesiggn g A 1m0 8 Lyco
Sitver Leached Soluticn Grade o i’ 1,90 096 Cale
Loaded carbon Design g A 1,061 ik Cale
Baren camon Design o Awld 00 B8 Lyco
Carbon Carbon sdvances mis Momnal i 6.0 53 Cale
Sarincied tiday 60 B Lyco
Siwry ansfer CIL tank 1 hisrip & B Lyca
m'ih 100 Cailc
Shrry brneater CiL tank 1 ; Mathe Recossed impaller pump A Lyco
Slurry transier Cil tanks 2 - & hd 8 B Lyca
m'h 100 Cal
Shurry anster CIL tanks 2 - & < Mathod Recoased impaller purmp B Lyoo
Carbon type Pica G211-A5 A Lyco
Sze mash Ex12 B Lyee
Carbon consumpgon rate Nomingi kg CIL leod a0 A Lyco
Cartan i Ciroull CiL 1 Cartson a6 ] Cakc
Cansuenption psf day ki 153 135 Cake
CIL Asratian
Ty Blower Alr A KEF1
Ccygan uptaie rals CIL Tanks  mg O Lmin oois oooe o1 A KEF)
Ciypen Parcentage in Asration Gas * 0% A industry
Gas Density () Mormal Condiians) kgen' 1188 A Industry
Spasging Racuitemant Tatal Hm'h 1,180 529 1,100 Cale
Tatal kgh 1411 Cale
CIL Asration demand por day Total vd M Cale
Intartank Screen
Type Warlical, Mach. Swagl A Lyca
Sharry Dischargn Top discharge inlo launders A Lyca
Ciath 55 Weodge Wirn A Lyca
Aparturs mim el A Lyeca
Mazzmum screan fiow i ore m'ih 438 Calc
Loaded Carbon Rocowery Scrosn
Tywe Vitwrating, Horizontal A Lyea
Dieck Palyurethane A Lyco
Apariure e 0.7 mm x 12 mem, co-cuwment A Lyco
Flawrate Shurry m'h 100 Cale
Scrven Spray Water m'h oA Lyea
Carbon Salety Screen
Type Vibwating, Horlzontal A Lyca
Deck Polyurathane A Lyco
Apsafiuiin mm 1.8 mm = 120 mm , inline fow A Lyeo
Flowrabe Shutry incd sprary waser i 360 2 360 Caic
Carbon Discharpe Bin to suit IT-20 CAT A KEFt
Scrmen Spray Wates i 0 A Lyeo
V53000 PRPOC D001 |
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Units Raw  Source  Ref
Cyanide Addftion
Tostwork Cynnide Consumplsan Rangs kgt 011 - 0.58 0.08-0.22 A KEFI 1
Sebacted kgl [ §]. ] 0.13 A KEF1 1
Rarsadual cyanide in CIL toils Allgwance  ppm NaCN 100 o8 A Assume
Pland Cyaride addtion Plani feod kgt e 025 040 Calg
LLimma Addition
Testeork Lime Addition Range kg -+ B K. 0.32-0.89 A KEF1 1
Seleded L 302 0.39 A KEFI 1
Avnilabie Cal, Tashwok Teshwork e Cald Y Tasl
Typn CaD - Quiicklimea Calg
Avallable Cal, Plam Supply Piant % Cal L] Cale
Piant Lime Addiion Plart fesd gt 201 028 am Calke
10,0 ELUTION, ELECTROWINNING, CARBON REACTIVATION
Loaded carbon will be sirppod by e Zadm mothod. Th corton will gravitain foen i lesded carbon moovery sctean i (v acikd wish colunn whasre acid washing will e perfomad
Thee carbon will then be tronsterned 1o e ohiion colunn or gold sipping. Gold n scluhon will be mooversd by seciowinning. Recovensd gold kom the cathodes will be Rllered. A Lyeo
dried and pealied B 8 lumecs o dork bar
Thee elidicn citcul | galdnoom m regquinm o operabe on a 24 hour basis o anable e cwbon ioading 1o be mainianod af invein hal slow sdsomion cecull eMoency io be maintaned & Lyco
Elution Cirouit Design Qxide Etash Design
Type Prossure Zadra A Lyco
Selecled column size emip 60 B Lyco
Design sirip/week T A Lyeo
Corbon bated velume (bod voluma) m' 128 Casle
Carbon - Gold Lisadad [ 475 .72 Cale
Bamen gLl og 100 Cailo
Carbon - Sitvar Leoaded gt 1,081 waz Cale
Barren At 100 100 Cale
Solution Flowrals Byh 0 B8 Lyco
m'h LR Cailc
Totsl Bad Volumes HNa ¥ B Lyca
Acid Wash
Acid Type HCI A Lyco
Viash A Sirengih = wiv 0 B Lyco
Acid Soak Voluma av 060 A Lyce
Time for acid soak fhguny os A Lyco
Acid Rinas Volume ay 40 A Lyco
Tiene for ncid ringe howm 13 Calc
Ackd Mix & Stomga Taok Volene av 06T A Lyen
Design Lim L B0 B Ly
Strip Solutlon - Fresh Batch
Cyanide Strength Requined 5 wiv 0z A Lyco
Caualic Strength Requred ¥ Wiy 0 A Lyco
Ehmste Voluma By 20 A Lyce
m 55 Cale
Top Up Volume BY 080 A Lyco
Elation [ Electrowinming
[Elution Temperatuns c "o A Lyco
EltiorElacirowen Tinme ] 12 Calg
Humber of Esscirowinning Cells N 1 A Lyse
Type of Cathode Stainloss Stesl A Lyes
Cathodes per Col M, n B Lyco
Cedl Size mm 10001000 B Lyoo
Glarant EMclency L] 108 A Lyen
Rupctiflar Size Mool 4500 B Lyece
Eiunte Heater Fuel Type Dissel A Lyco
Fiasl Consianpsion Lisirip 452 B Lyeo
Fiow Fate per Call ' 181 Calg
Barren Schubion Gold Grade mgiL <0 B Lyco
Sludge Recovery & Smalting g Ay 14.0 13.8 Calc
hg Agiday 60 48 Cale
g A Agiiay 200 wa Calc
Sludge Bulk Doty Rangn tim* 4B A Lyca
Design i 4 A Lo
Siwdge Velume Design Only  Liweak a8 n Cale
Shudge removal Speay Pressurs Pag 25000 B Lyca
Shaige Filier Trpe Vacuum Fiter B Lyco
Humber o 1 A Lyea
Slidge Drying Orying Cven B Lyco
Smalling Fumace
Fius in Shudge Ratio 025:1 A Lyca
Fumace Feed LAwmnk 436 404 Cale
Crucible Doesignaticn A0 B Lyco
Funl Typa Dinsal A Lyca
Operation hday 4 A Lyee
Cartvon Dewatering Screan
Tree Vibraling, Horizonisl A Lyco
Dack Polyursthane A Lyco
Apertune 0.7 mm 12 mm, cross flow A Lyco
Caebon Trarsder T 3N A Lyco
Humbeor of Bod Volames Design Mo, A Lyco
Row Water Required per Baich m' 6 Cale
Carban Transier % Solids e Wi ] Cale
FRE000-PRPOC-0001_R -
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Units. Rav  Source  Ral
Carban Raactivation
Type Hortzontal Kim A Lyeo
Lecation Ground A Lyco
Kiln Feed Hopper Capacty BY 15 A Lyco
Veduma m’ 101 Cale
ity Capacity Design gty 00 Caiz
Kiln Oparation hibaich o A Lyo
Oparating Tempamtur = B30-TS0 A Lyco
Retenton Time at Operating Tamg mins 15 A Lo
Fusl Type Déossl A Lyco
Fitel Consumpian Consumption Listrip a3 Cake
Carbon Cuench
Tya Raew Water A Lyco
Waler Fiowrabe Reguremnen) fveiage m'h 0 B Lyco
m'feaich 60 Calc
Carban Stzing Screon
Tioa Vitsrating, Horizontal A Lyco
Deck Potyurethane A Lyco
Aperiure mm 1A mm x 12 mm, cross flow A Lyea
Carbon feed mie Mominal th 030 Cale
Carbon Transfer Wales Systom
Type Kiin mountsd on top of CIL tanks B Lyse

11.0 CYANIDE DESTRUCTION CIRCUIT
Cymnide destruciion will use the S0,/ mathod, S0, and cxypen in the presencs of a soluble copper catalys! oxidises fo cymmide o the less e compound cyanate (OGN The

50y will ba generated usng sodum metsbisuehin (SMES). Coppar cainkyst will be added an copper sulphale sokuion. Choypen will be supplied by sparging with air. Sodam [E WEFI
ypdrooide sokition will be added io noutralise sod formaed in the reaction b mainisén a pH 8.5 00,
Cyanide Destruction Proooss S0y i Air B KEF1
Racior Eeod Surry Density % solida wiw 410% A2 6% 4304 Calc
Ruacics Fesd Theoughput Sailcs ih 213 168 ni Calc
Raocior Feed Salution Anabysis CMuus gﬁn‘ 18 & Lyco
Copper gim® 5 A Assume
Irary pim’ 4 A Assume
Michosd gm® 0 A Assume
Tinc gm® 8 A  Assume
Target Reacior Dischange Gy CHauig gm’ 50 A KEFI
Dhertiggn Rissctor Dischange Ty CMass gm® 5 B Lyco
Fequired T Reduction CMuun g 400 M6 &8 Calc
Reacior Residence Time Reguired h 1.0 A HEFI
A Holtup Allowirson b 15 A Lyco
Humber of Reacions Wa 2 A Lyzo
Balached Tank Violumin Live m itk 12z B Lyco
Achual Residence Time Live Fmin 53 L1 ] 53 Cailg
The cyanide destruction tanks can be oparated in sorkes or paradial B Lyto
Sulphur Dioxide/SMBS Required
Source: Moy 0y or 50y SMBS (Na5.0, A Lyco
S0,/CN WAD Wiesght Rata gy 56 B KEFI
NayS,0,/CH WAD Weight Ratic kg L] Cale
SMBS Congumgiion Rain Sold L] 37 oz ar Cale
SMBS Solution Consumption Rale m'm 1.69 .51 160 Cailg
Coppar Sulphate Required
Chosen Coppor Excoss Cugim® W B KEFI
Copper Sulphate Required Solid CuS0, 54,0 gt 174 155 174 Cabe
Coppar Sulphate Scluian Consumgitian Rate m'ih ] 1] 09 Caks

PH Moditiexiion
Caustic acdition lor pH contied in the cyanide dessrnacion ank will be included in the design. but it is cnly expecisd 1 be requinod if e pH of tha slurry in the cyanide destruction tanks B

dlewiabes from the ideal range of 8.5 & 5.0, Lyco
Reagant MaOH Solution B Lyco
Reagent Fegquired Scdd HalDH g 142 127 142 Cale
Sciutian mh or 08 07 Cale
Adr | Oxygen Required
Oy Soniron Blowar Al A KEFI
Oirygen FRaguiesd igh B2 F ] az Cale
Air Foeguired g 352 318 3m2 Calc
Air Transfer EMiciancy % 15 A Lyes
Aactunl Biower Air Aeguiresd Hem'ity 1.0978 1770 1,882 Cale
12.0 TAILINGS STORAGE FACILITY
Slurry froen tho cyanice destruction faciity wit bo pumped to the télings sorage facilty A Lyca
Tallings to TSF Orids Emmsh Design
Fared rale Saolidn th H3 188 ni Caile
Sahibon th 20 238 a1 ] Caic
Firual Tailings % Solids % wiw a3z 420 400 A Lyco
oy mim ] 15 w7 Cake
Tallings Storage Facility (THF)
Typa THA A HEF1
Fand Arangeman TBA A KEFE
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Unita Ray  Sowce  Rel
TSF Walar Balance
Waber in Firal Talngs Average mi%h 288 2 Cale
Waber Retained in TSF Tails AvREage it " m Calc
Consclidated Toils % Sclids Avnrage o il ] 0 B Assumo
Dacard Ratin Avnrage mith 158 m Calc
Maximum mhh B Assume
% Waber in Taiings o Dwecant Retum AverigE % 55 50 8 Assume
Maximum it B Assame
1.0 REAGENT STORAGEMIXING Daidg Eragh Dazign
On Site Bulk Sternge of Reagents Nusmbsar of Days Hea 14 B HEF1
Lima Comsumpbor
oL Mominal  kgh ore m 026 Calg
Hamiral kgh 428 49 428 Calc
Dusmign Allowancs Factor 150% A Lyco
Design kgh B2 Cale
Charracal form Cal - Quicklime A Lyco
Anitable Limes % Cal M A KEFI 10
Salid 5G 13 A Industry
Pryysical form suppied Powder A Vendor
Dwvery [ packing Bulks Bags A Lyco
Delivery 528 t 1 A Vandor
Siorage method Slla A Lyes
Siorape copacity Live i 5 Calz
@Mominal " 12 103 Calc
Bk Regoon Sioraon
Saorage Method Reagant Shed A Lyeo
Sorage Capadity (based on Cperaling Usage Rate) | 14 16 Cale
HaCH Consumpnon
ciL Nomenl kgt om 0,40 028 e Cale
Horminal kg BS 47 85
Drsign Allcwnnos Facior 150% A Lyco
Detign kgh 128 Cale
Elisficn kgisirip o Cale
TOTAL Dessign td 31 Caile
Physical form supplieg Briquoties A Vondor
Dhtivary | packing type Buika Box A Vandor
Dealvery sizs f 1 A Vendor
Soluton strenglh v MaCH o A Lyco
Spluson 56 i A Vendor
Soluson Consumgbon Design m'h or Cale
Range e B-2 A Lyeo
Doging Ringmain & Lyco
Mixing Tank Live capacity m’ 15 B Lyco
i) Dasign h Fo Cakg
Frash walor roguired @ Design  miiday 13 Caic
Stocnge Tark Live capacity m' % 8 Lo
& Design h k) Cake
Gisk Repgent Sforage
Swgrage Mathod Reagant Shed A Lyco
Siorage Capacty (based on Operaling Uisage Rale) 1 30 i Cale
MHaDH Consumation
Elation hiatrip 664 Cale
CN Dusioa MNormninal kgl 3408 3,082 409 Calc
TOTAL Nominal il 4,073 1716 4,073 Cale
Design Alowance  Faciar 120% A Lyeo
Deessign i 4,588 Calc
Phrysical form supplied Poarl A Vandor
Dilivary | packing Type Bags A Vendor
Dsirvory size g 23 A Vandor
Scdution sarength el NaOH 0 A Lyco
Sohution G 108 A Vendor
Tatal Saluticn MalH Diesign m' M4 Cale
Cperaling mie 204 188 04 Calc
Hhusing Sieeagh canacity m* 5 A Ly
i 15 Calc
Fresh warter requined ety i) 18 19 18 Calc
Btk Roagent Storege
Siorage Mathod Roagent Shod A& Lyce
Storage Copacity (based on Opernting Usage Rate) I 52 52 Cakc
1B3-000-PRPOC-0001_B
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Linits Rev  Source Rel
HEL Congumafion
Eligion ConchAcd  kghirip e Cale
ConcAcd  m’ fweek 43 Cale
Dt Acid Lisrip 8,807 Cailc
Pheysical fom supglisd Conc acid solution A Vaerdor
Delivany | packing isodainers A Vendor
Dalrnry Sizn L 1000 A Vendor
Supply acid sirength Cone Acid o 32 A Vendor
Bupply acd 5G 1146 A Vendor
Bolufion mix siengih Ditutod Acid v 3 (=14
Miz lark Live m ] Calke
Freah water rogured iy [avg) &7 Cale
Bl Roagent Stomay
Sloeage Mathod Roagent Shoed A Lyoo
Storag Capacity (based on Operating Lisage Rate) m ] Cals
Copper Sulphats  Congumption
Cyanice Destruction Circult Hesmiinal (] [T oa3 0,82 Calc
kgih 174 155 174 Cale
Design Afcwance  Facior i0o% B8 Lyco
Darsagn kgh 174 Cale
tedary 4z Calc
Phiysical farm supplied Sclid, Crystals A KEFI
Dalivery | packing Bags A KEFI
Diulivery Sien ig % A KEFI
Sohation Concentration % wiv 20 A Lyco
Solution 5G vm? 141 A industry
Solution Consumplion Naminal m'th o.87 orr 087 Cale
Design m'm o7 Caic
Mixing bageimix 4 A Lyco
iiing Tank Live capacity m 5 A Lyt
@i Design h & Calc
Fresh waler roguared @ Design  miiday 17 Cakc
Storage Tank Live capacity m’ 50 A Lyco
& Design h [ Calc
Buth Regonn Storaon
Storage Mathad Reagant Shed B Lyeo
Storage Capacty (basod on Operaling Usags Rate) 1 58 52 Cale
Sodium Metabisulphiie
Congumpticn
Cynnic Dostruction Circut g 1,50 181 158 Calc
kgh 37 302 337 Calc
Design ASowance.  Faclor 100% B Lyeo
Dhestégn kgh ar Cale
tday 81 Calc
Phrysical form supplied Solid, Flake A KEFi
Dhalivary | packing Butk Bags A KEFI
Dalivery Size i 10 A KEFI
Seluton Contentrafon = wiv o A Lyca
Soluson 56 vim" 106 A Lyca
Seumon Consumgtion Nemiral i 1.7 15 Cale
Design m'h .7 Cale
[ bagsmix 3 A Lpe
Mizeg Tank Live copacity m 1% A Lyco
@ Dusign i ] Cabe
Fresh water required @ Dosign  mday 3 Cals
Siornge Tank Live capacity m’ »m A Lyco
0 D h 15 Caig
Buly Regosn Siorks
Sanrags Method Reagant Shed 8 Lyco
Siarage Capadty (based on Operating Usage Rats) { 112 1 Cale
Activated Carbon  Conmumplion
GiL Alowmnce ot crm 30 Cale
Mominal kpiday 153 135 153 Cale
Type Pica GZ11-AS Cale
Phyysical form supglied Sofid A Industry
Dalrvory | packing Bags A Indusiry
Dhlivary sizo kg 500 A Industry
Carbon Bulk Dansity 047 A Industry
Buk Boagent Storage
Storagn Method Reagent Shed A Industry
Siorage Copacily il Momiral Usage t 24 18 Cabo
1SS0 PRPDC-000Y_I
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Liniga Rev  Source
Grinding Modia Conswmaton g 004 0ne4 Cale
Hd.l, 48 dZd Cale
Phyysical form suppled StealBalls A Vendor
Dwlivary / packing typa Drumn A Vendor
Dslronty Bire kg 800 A Vandor
itk Reagent Storage
Slpmge Method Reagent Shod A Lyco
Sicraga Capacity (based on Dporating Uisags Rals) t ar =] A Assieme
Déeasl
Slorage Type Plant Dissel Day Tank A Lyco
Siorage Capachy Live m' 5 @A Lyss
Plant Diesed Delivery Constant haad tank A& Lyso
Conaumption
Ekition Heater Lintrip 452 Cale
Smlting Furnace Lipoust 100 Cale
Carbon Regonaration Hin Listiip 830 Cale
Total iLiwaek 17
14.0 WATER SYSTEM it Ergah Desian
Process Waisr Saurce Raw Water | Docant Roturn A Lyco
Process Waler Consumpsan Averagn m'h 24 38 264 Calc
Mamimum m'h e 341 o Cale
Avorage  m'iday 6.320
Storage Typs Tank B Lyto
Capacty Live m 00 B Lyes
@ Nominal Flow h 1.8 21 Calc
Raw Water Main Raw Water Storage [off site]
Soures Raw water diversion dam [by others] B KEF1
Capacity m' THA B KER
Elant Raw Water Storage
Ravw W ator Conaumption [Exchading makeup) Amiage m'h ME 33 3.8 Calc
W m'h 181 12 1122 Caic
Average  miday 838 Calc
Raw Water Consumption (incluting makoeug) Awenge m'h 1] 1681 173 Cale
N Decant Relurn m'h EAT] e 334 Cale
Ayerage  miiday 4164 Cale
Capacity Average h LAl &4 Cale
N Dacant Rstum ] FE i3 Cale
Starage Trea Tank A KEF|
Capacy Total Live " 1000 B Lyca
Potable Water Potable Waler Source Faw Water A KEFI
Main Starage [ Potable Watsr Plart Location Planti Camp B KEF1
Priable Walgr Stovage
Camg
Potable Water Tank Live m' A KEFI
i@ Ay Lisage days 0.7 Cale
Blarat
Soure Separate Plant Potabls Water Plant B KEFI
Patablo Water Tank Homingd m* L Lyca
I Ay Usage days 1.4 Calc
Polable Water Consumgition
Lamp
Humber ol persanivel ha, 500 A KEFI
Domestic we Prer Himad g 180 A KEFI
Biant
Hurmber of pesonned Na 240 A KEF|
Dormestic use Per Hmsd L 0 A Lyco
Dther
Adrwance {Plant Aren) m'id B Assume
Tiotsd Polabie Water Consumed m'id 112 Calc
Eotable Waler Traaimend Mand - Process Plant Only
Teaatmant method Filtration, Chlorination, UV steriiisation & KEF1
Deisgn Cperaling Hours hiday 12 a Lyeo
Dsign Fend robe m'm 3 Cak
Food Rals B Avg Usage m'm 15 Calke
150 WATER SUPPLY Daidy Eresh Dasign
Raw Wator Pumips (Raw Water Diverskon Dam)
Humber of Pumps 1 duty [+uninstalied spare) B Lyco
Purrsping Desbnalion Plant e woler tank A Lyco
Prant River Waler Requirament Averge mit 173 181 113 Cale
Har Dareand Raturn m' LT 308 4 Cake
Recuined Pumging Flowrals Adinimum mh I Cale
1B53-000-PRPOC-0001_B
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Linitn Rev Sourca el
Decant Rofurn Pumps 1 duty {# uninnialisd spars) A KEF1
Pumpirg Destinatan Process Water Pond A KEF
Waler Rectvered fom Tailings 100% Betam m'h 20 250 F-1) Cale
Average m'ih 158 131 158 Cale
Wasler Roguired for Faw Waler Duties during Dry Season Average m'ih 173 181 173 Calc
Total Decant Feturn during Wet Seasan Avnrnge m'm 158 131 158 Cale
Total Decant Retutn during DOry Sesscn Avemge  m'm 332 22 Haz Caic
16,0 AR
Piant Al Compresaod Typs Rotary screw with air dryses A Lyee
Humber of Uints 2 A Lyco
Dhsvery Volume Each Mt 500 A Lyco
Deevery Pressure kPag THD A Lyso
CILICH Destruct Ay Blowsr Typa A Lyco
Husnber af Linits. 3 A Lyoo
Configuration 2u Duty = 1 x Siandby A Lyeo
Air Addition jor Leaching Cirouit Tanks tem e 1,180 Calc
S Agdition for Cywnige Destnsction Pen 1.882 Caic
Total Alr ' an Cale
Delivery Pressum kPag TBC A Lyco

17.0 REFERENCES
KEF| Minarals SECTION 8 Melallurgical Testwork and Procons Plant Design July 2015
ALS AMMTEC Repart AT4134 - Frash Ore June 2012

DM - T Circuit E wiith 1.2 Mipa mine schaduls Ove Blands
Dutotee Thickening Testwork Raport S200TE Tulu Kapl Gold Part 8 16-4-12
ALS AMMTEC Report No AT430T

SPEE1 Tulu Wapi Reageni Consumption and Cowt Response (o KEF] 18-10-18

‘OMC Mill Size Solection Report Mo 26031 8-10-15

Lycopodiem Proposal KEF| Minsrals Ethkopla Tulu Kapl Gold Project Plant and Infrastriscturs EPC 29 Apsil 2018
TH Mine Schadule - 10 May 2018

Email from D, Paget 220818

OMC Tulu Kapi Mill Size Roport 7743 Rav A July 2016

KEFI Minarals -PROCESS_schadule-duly_2018.xis, 4 July 2018

TG 1 Respanss - UTRITE

T 2 Responss - 2172016

OME - Tulu Kapl Mill Size, Roport Mo, 7743 Rev 0, July 2016
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Lycopodium

Praject Tl Hags Gobd Progect

Cillant KEFI Minaraks Ethingia PLT i _Raw ¥
Date 23-Aug-18 Process Water
Ravinion B E

ROM Qe | Primary | Crushing | Senrice
Crushes Drimt P’
Discharge | Suppross,'
i FTT] 43
L B0 95.0%
aTe 210
i 1 13 & o
1.08 .00 1.00 1.00
288 255 5 o
L] L]
_ 100 0.00
1] Dust suppression & sefvice poinds wader addiion and evaparation asumed io resul in no net moishse gain.
Surge Bin and Reclaim —u
Straam Nama Crushed Surge / Crushod | Total New | Ouckima | Feed to Ml
Ora Daad Ove o Chre b Wil | Addiion to | from Fead
Stockpile | SugeBin [ Feed | MBIl Foed | Conveyor
Dusi Commyor
Salids W 743 13 Zn [T FIE]
% Solids Yo 09.0% 05.0% 5% 100% B5.0%
Solds 56 270 20 2m L] 270
Solution i 13 il 1 1 0,00 11
Salution 56 1.00 .00 1.00 1.00 1.00 .00
Todal Strasm th 255 ] T4 i} 0B 124
Volumelne Fiow  [m'h 10
Shary 5G 100

1) Duial suppresaion waler addition and eapornbion asemed 1o resull in o ned Motk gain

Sireain Hame Ferw Miling|  Cyclone | Tokal MGl | MBI DBubon] Bl | W0 Tromenal Cycane | Cydonn
Circuil Feedd|  LiFlow Fared Waier | Discharge | Speays Overflow | Underflow
Sl i FIE] [5T] 744 T4 213 531
% Solids Nwiw | DS50% 74.0% TRO% 180% 480N T4 0%
56 m ] m 270 270 270
Selusian 112 187 108 50 248 0 240 187
SG 1.00 1.00 1,00 1,00 1.00 1.00 4 1.00 1,00
Total Strmam ih ] T8 -TH] 50 883 20 1,012 166 2 1,180 462 T8
Fiow  |m'h 3a3 4T3 50 523 20 843 16 0 T2 328 383
506 1.87 105 1.60 1.80 1.00 188 100 1.00 1,58 141 1.87
Reorc Load 5%
Trash Scroen
Stream Nama Ciycione Tirash Trash Trash | Total Trash
Crvarfiow Sorean Screen Soraan Screen
Foed Spray | Owersize | Underfiow
Wadsr
Salds vh FiE] 213 [X] 213
% Soliis www | 40.0% d80% 0% 450%
Salids 56 70 .70 im im
Salution vh 40 245 10 o0 25
Sokilion SG 100 100 1.00 1.00 1.00
Tetsl Siream vh a52 -] 10 oo a2
Votamatric Flow  [m'i 328 328 1 LY} 138
ﬁ.l'r]m 141 1.41 1.0 [+X1] 1.40
ciL
Stremm Name Teash Cymniga
Sawon Addition
Unciariow |
L=
Schds i 213
% Solids Nl | 450%
Sciigs 56 m
Scluson [ 259 0.43
Solubion 55 1.00 1.10
Teital Stream 1 ar2n 0.43
Volumatric Flow  [m’m 338.2 .38
Shurry 56 1.40 1.0
Cyanids Destruction & Taits Pumping
Stream Hama Tall | SMBS- Tomd
Cysnide | Aduion O eyt
Destruct TSF
Tunk Faed
Salds FIE] F1E]
% Solds Wt | 43.0% 42.2%
Saids 50 Fa ] .70
Salution v 282 1.79 1
Solution 55 1.00 106 1.00
Total Stream vh e 1.79 503
Velumetric Flaw  [mh 36a 1.6 80
|Bhery 56 1.37 104 1,36
Waier
[Giraaem Hams Tatal Process | Aengonis - | Process | Process
Process Waler | Walerinto | Water Waler
Water Mot | Sireams. Shurry Spray Dilution
Intar Siurry Sirenms | Stroams.
| Bolids th
% Soidy v
Golids 5G
Solubon it 15 L] a5 az 218 124
Solution 56 1.00 10 1.00 10 10 100
Total Siream i 15 59 5 42 AT 12
Volumatric Flow | m'h 15 %59 35 42 218 12
|Surry 56 1,00 1,00 1.00 1.00 .00 1.00
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Lycopodium

Date
Ravimion

hiags Balance - PRIMARY ORE (DESIGN BLEND)

Tula Kapl Godd Project
HEF| Minarats Ethdopia PLC
I3-Aug-18

1]

FIT] 214
0% 95.0%
288 268
" 1 5 "]
1.00 1.00 100 1.00
25 b} & ]
s o
| 100 0.00
1) Dust supprossion & service points wator addibon and avaporalion asumad 1o resull in no nel moisiure gain
Faed to MR
fream Fessd
Covpor
Soids i 188
% Sobds Hovalwy B5.0%
Sokds 50 2.68
Sciulion h o]
|Sadutian 5G ; 3 1,00
Tolal Straam th 225 L] 107 1T .07 w07
Wedametic Flow  [m'm 10
{Slurry 56 1.00
1) Dust suppression water additon and avaporation Rasumed 1o el in na net moisise gain.
[Stream Nama Hew Mlling|  Cycione | Tot! bt Diuton] M8 | M Trommel | Ml Wl Cyclone | Cyclone
Cintwfl Fesd]  LUFiow Feod ' atar Dischasgn Sprays Tromensl | Trommel Cwverflow | Lincarfiow
Oversize | Undersize
Ealids it 188 T80 FET] 038 ] [0 180 750
% Solids Femile a8.0% 0% TTA% T5.0% T1E% 4B0% TiO%
Solids 5G 60 288 268 258 264 288 268
Sol Ll )R] 264 ni 30 33 Fai] L1 A3 20 264
Eahution 5G 1.00 1,00 1.00 100 1.00 100 1,00 1.00 1.00
Tetal Sirearn i 1ar 1004 1211 ] 1250 o 12T 408 1014
Wakumine Flow  [m'm 543 2 an [1~] e 682 200 543
By 5G 1.87 184 100 1.68 1.00 1.85 4 187
Raine Loasd A00%
Trash
Stmam Nama Cyelone Trash Trash Ti Tokad Trash
Oronriicn Scroen Screan Scraen Serman
Food Bprmy Cversiza | Uncernfios
| weer
[ 188 188 [T] 188
% Solicts LT A8.0% #6.0% [ L5 9 44.9%
Solids G 204 1.58 2.68 .68
th el 20 i o0 30
56 1.00 1.00 1.00 1.00 1.00
Total Stream (4] 408 408 1w oo 418
olumetric Flow  |m*h 200 290 10 0.0 300
| Shimry 53 1.41 141 100 [1x] 138
Caride Tolal CIL |
Adcitin Tails {Avg)
188
428%
268
D24 52
1.10 1.00
o224 440
paz g
1.0 130
Pudition
A1.8%
288
252 1.80
1.00 1.06
Tofal Straam 440 1,60
Walumssine Flow  [m'h 1z 1.81
Shary 56 1.38 108
Water
[Beeam Hame Total Process | -] Frocess | Procoss
Proceas Waler | Water info | Warler Wnbar
Waber Mot | Sireams Bhurry Spay Ditution
Indo Shamy Streams | Streams
Sl th
% Scilds vty
Solids 55
| Seeuticert ] 18 i an az 168 L]
Sal 5G 1.00 1.0 1.00 1.0 10 1.00
Tolal Stream th 15 X a Lk 158 13
‘Walumelric Flow i 15 230 31 [ F B8 1"
| Sty 56 1.00 1.60 1.00 1.00 1.00 1.00
TEE000-PRPDC-D001_
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Lycopodium

Project Tulu Kapl Gold Project [Plant Water Balance Summary — m
Climnt KEFI Minerals Ethiopia PLC Water in Mill Feed n "
Date I3-Aug-18 o Water in Plant Tallings| 288 2848
Revision B Difference - Waler required into slurry] 277 277
SIMPLIFIED OVERALL WATER BALANCE - OXIDE ORE @ Average Decant Raturn 158
i@ No Decant Raturn o
Raw Water into slurryl 2 2
____Water Sireams into slurry] 162 2
Diflarance - Raw Waier Makeup] 115 75
Flowrates Awg Max.flnst [Faw Watar Inlo Plant Required TE 277
Process Water Purrps 204 230  uh Total ino Shurry mmsuppmmncmhlngsmmﬁ'm 156 15
Raw Waler 333 101 vh Tatal ___Odher Plan! Raw Waler Required] 15 15
Raw Waler 183 B8 thTolal indo Shary Total Plant Flaw Water Required 147 307
Potable Woler 1.5 31 Vh Total Potable Watar 2 2
Mine Services & Mine Dust Suppression 20 20
Olher & 5
Total Raw Water Required 173 34
Raw Walsr Cra 243 Un (dry)
o S.0% moisiurg
Winber 128th Process Waler
TR g, A, Max
10.0 50 th Dust Suppressan
50 0.0 th Sarvice Points Crushing Cireult
Surgo Bin Fead 128 1
100 i
200 ofin Siochpile Dusi Supphession Bin and
Siockpils
Surga Bin Ora (§ Crushing Rale) 128 i
Tl e o oot o e s £ oy e e e e S —
000 hiyanr
Miil Faod (@ Milkng rate) 112 th
Mill Dilutson Wabsr 201 501 th
MIIE W& Trommal Speoy Wisler 0.0 0.0 vh
40 20th Cycionn Fasd Pump Gland Walsr i Cychane Food Diluton 1648.2 166.2 uh
Water in Cyclones Overflow 248 th
Cyclone Overflow 245 Uy
Temsh I Trash Sereen Sprays 1o 100 Lo
Traah Screan Overfiow 0 Uh
Trash Screen Underfiow 258 th
CIL Food 250 th
AL5% solids whv
5] 21m Carbon Transtor Water Cyanade Addftion o4 0.4 im
255 2T Un Basron Elunte CIL Chrul Loaded Carbon Scroen Waber 20 80 im
Cation Sizing Screen ¥Winlar 50 5.0 ]
Plant Washdown CIL and Taits oo 20.0 ih
30 25Wh Regararsed Carnon Cusneh Wt
CiL Discharge {4veraga)| 260 Uk
CIL Discharge (Maximum] | M2 vh
e Salety & } Carbon Satety Scrosn Sprays 100 10.0 vh
Salaty Screen Undefiow (Averaps) 27 vh
Salaty Soreen Undorflow (Maximum) 352 th
1.8 16 un SMBS
1.0 1.0 i CuSOs Cyanida Destruction
on OB MNalH
Cymnide Desirect DVC [Aversga) 83 i
Cyanide Destruct /C [Maximum) 355 th
255 25Uh Ari Rirsa = Tails H Macslansous Streams a0 0.0 im
(1] 30 Tails Purmig Glond Waler
Tads Discharge (Avarage) 280 vh
CIL Discharge |Avarage) A2 solids whe
Tails Discharge | 3aT uh
Decant Relum {Minimum) 0% 0wk
Decan Reslum |Average| 55% 158 uh
Taills Dam
Evagotatian | Lossas {Average) 39 th
Entrained wilh Solids or Dam Storage 1 th
% Solids in Consolidated Tais 700 % Salids
1R53-000-PRADC-0001_B
\Water Bl Cuide i e e e P ks Lycapodism Minerals Pty Lid
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Lycopodium

Praject Tuli Kapl Gold Project [Flant Water Balance Summary Average m
Client KEF! Minarals Ethiopia PLC Water in Mill Fead 10 10
Dote 3-Aug-10 _ Waler in Flant Tailings] 262 262
Reviskan B Differance - Water required into slumry] 252 252
SIMPLIFIED OVERALL WATER BALANGE - PRIMARY ORE @ Average Decanl Return m
& Mo Decant Raturn o
Raw Water into slumry| 16 16
Water Streama into slurry] 164 16
Dilference - Raw Walar Makeup] 88 235
Flowrates Avg. Max./inst Walter Inlo Planl Required _ 105 252
Process Waier Pumps 235 384 Uh Tolsd indo Slurey Dust ion & Crushing Service Puhtal 15 i5
Row Wabter 314 112 th Tolnd Oihar Plant Raw Water Required 15 15
Raw Walsr 184 82 th Totsd into Slurry Total Plant Raw Waler Required 135 262 |
Polable Waler 1.5 31 th Totod Potabla Walar 2 2
Mine Services & Mine Dust Suppression 20 0
Cithvar 5 5
[Total Raw Water Required 161 308
r.'nl 14 th (dry)
l 5% maisture
R Water \Wnber 113 th Process Water
M Avg Ay Max
250 50 th sl Suppression
50 00w Sarvice Pointy Crushing Clreult
Surge Bin Feed 1.3 th
20.0 10.0 U Elnchpile Disl Subpheissnn B snd
Stockpile
Surge Bin Ore {§]) Crushing Rate) 1.3 th
L oL . S e A -
8,000 hiyear A e L e e R e i i
Mill Food (£ Milling rata) 7 Uh
Mill Dilution W abas N1 a1 th
Wi Mill Troemenal 5 W abar ;o 200 wh
A 0w Cycionn Foed Pump Giand Watar i Cycione Feed Dilution 1491 1481 Wh
Wiabar in Cyclons Crvesfiow 220 vh
Cycione Cverfiow 220 vh
] Trash Screan Sprys o 1000 th
Trash Scresn
I
Trash Screen Overliow oo th
Trash Screan Underfiow 230 th
CIL Feod 23 th
A5% solids wiw
3.5 Z1th Cartan Trmnafer VW oles Cynsnitda Addilion 0.2 02 i
255 27 th Baman Elunin CIL Cireult Londed Carbon Soman Wsle 20 8.0 i
Carbon Sinng Soresn Waler 80 5.0 h
Piart Washoown CIL and Tails oo 0.0 im
io 251 Aopeneraied Carbon Cusnch Woder
CiL Discharge [Averaga) 245 thn
CIL Discharge (Maximum)) NT i
I Cartion Safaty Screan Carbon Salely Streon Sprys 0.0 100 th
Salely Screen Undedlow [Averoge) 255 1
Sadety Screan Underiow [Maximum) 32T th
1.6 1.4 vh 5485
[+ F: LR CuS0d Cyanide Destruction
or 0T MOH
Cyanide Destruct DUC |Average) 258 th
Cyansde Destruct INC (Maximum) 331 Uh
=8 25U A Rinse [ Tails H ] Migcoiinneous Sreams oo oo i
2.0 1.5 th Tails Pump Gland 'Wler
Tails Dischamgs (Avoraga) 262 th
4% solils wiw
Tails Discharge [Mouimum) 358 thi
Damnt Fotum (Minimum) % 0w
Decant Raturn (Avarage) 50% 131 uvh
Tails Dam
Evaporalion | Losses (Aversga) 40 th
Erdrained with Sclidns or Dam Siorage a1 th
% Solids In Consolidated Taita TOO % Solds
1653-000-PAPDC-0001_B
Wl Bl Primary et i A i e e Lycopodium Minarals Pry Lid
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TULU KAPI GOLD PROJECT
STUDY UPDATE

APPENDIX 6.2

EQUIPMENT LIST

1953\17.04\1953-000-GEREP-0001_C May 2017
Lycopodium Minerals Pty Ltd
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Lycopodium

KEFI MINERALS ETHIOPIA PLC
TULU KAPI GOLD PROJECT

Process Plant

Mechanical Equipment List
Revision No:

Print Date: 30/09/2016

Fixed!
) Tot | SiBy ) Matl of Constr. : X KW KW
Plant Area | EquipmentNo. | oo | T Equipment Name e Process Duty Point Notes/Comments ‘ Vsa:::::e g e
AREA 120 / FACILITY 121 - PRIMARY CRUSHING
120 121-8C-001 1| o |sTATIC GRIZZLY 700 X 700 mm aperture, MS bisalloy lined
120 121-BN-001 1 0 |ROMBIN Mild Steel (12 mm bisalloy lined) | 192 tonnes live capacity MS bisalloy lined
120 m11 "
120 121-ZM-001 1 | 0 [ROMBINHUNGRY BOARDS Mild Steel (12 mm bisalloy lined) MS bisalloy lined
120 121-2M-006 1 | 0 |ROMBIN SPRAY MANIFOLD
120 121-CH-001 1 | 0 |PRIMARY FEEDER FEED CHUTE Mild Steel (12 mm bisalloy lined) MS bisalloy lined
120 121-FE-001 1 0 |PRIMARY APRON FEEDER Standard 255 tph wet 1200 mm wide x 9 m long x 2.3 m lft apron type ;1o 300 300
feeder iw drive
120 121-ZM-002 1 0 |PRIMARY FEEDER LUBRICATION SYSTEM Manufacturers Standard clw grease pump. Part of primary apron feeder Feeder
120 121-CH-002 1 0 PRIMARY FEEDER DRIBBLE CHUTE MS bisalloy lined
120 121-CH-003 | 1 | 0 |VIBRATING GRIZZLY FEED CHUTE Mild Steel (12 mm bisalloy lined) MS bisalloy lined
120 121-SC-002 1 0 |VIBRATING GRIZZLY Manufacturers Standard 243 tph dry 1.4 mwide x 4.8 m long stepped grizzly screen with |, 220 220
150 mm spacing's
120 121-CH-004 | 1 | 0 |VIBRATING GRIZZLY U/S CHUTE Mild Steel (12 mm bisalloy lined) MS bisalloy lined
120 121-CH-005 1 | 0 |PRIMARY CRUSHER FEED CHUTE Mild Steel (12 mm bisalloy lined) MS bisalloy lined
1200 x 870 mm feed opening iw hydratlic power
120 121-CR-001 1| 0 |PRIMARY CRUSHER Manufacturers Standard 243 tph dry unit, centralised automatic lubrication system, 132 |Fixed 160.0 160.0
120 121-ZM-007 1 | 0 |VIBRATING GRIZZLY DRIVE SUPPORT FRAME
120 121-ZM-003 1 | 0 |PRIMARY CRUSHER HYDRAULIC POWER UNIT Manufacturers Standard Hydraulic power pack c/w pumps, fans Fixed 22415 37
120 121-ZM-004 1 | 0 |PRIMARY CRUSHER LIQUID RESISTANCE STARTER (LRS) Manufacturers Standard LRS
[Automatic Iubrication device for eccentric shaft
120 121-ZM-005 1 0 |PRIMARY CRUSHER AUTOMATIC LUBRICATION UNIT Manufacturers Standard bearings cfw the grease Feeder 06 06
dispensing unit, distributor and all necessary hoses.
230V
Part of Fire Protection Pump skid.
120 121-CH-006 1 0 [PRIMARY CRUSHER DISCHARGE CHUTE Mild Steel (12 mm bisalloy lined) art of Fire Protection Pump ski
Direct coupled diesel driven, c/w diesel engine.
120 121-CN-001 1 | 0 |PRIMARY CRUSHER MAINTENANCE HOIST Manufacturers Standard © tcapacily, dual speed electric wire rope hoistand | o 300 300
travel clw 6/0.25 kW drive.
I
120 121-CV-001 1 0 |CV-001 PRIMARY CRUSHER DISCHARGE CONVEYOR 255 toh wet clw drive, guards, belt, puleys, skirts, idlers, Fixed 300 300
scrapers, plough and take-up
clw weigh frame, load cell local and remote
120 121-WE-001 1| 0 [cVoot WEIGHTOMETER Manufacturers Standard 0-600tph
indication and calibration weights
120 121-CH-007 1| 0 |cvoot HEAD CHUTE Mild Steel (12 mm bisalloy lined) MS bisalloy lined
AREA 120 / FACILITY 125 - ORE STORAGE
w drive, guards, bett, pulleys, skirts, idlers,
120 125.CV-002 1 0 |CV-002 STOCKPILE FEED CONVEYOR 255 toh wet clw dnve, guards, bell, pulleys, skirts, idiers, Fixed 300 300
scrapers, plough and take-up
120 125-CH-001 1| 0 |cvo02 HEAD CHUTE Mild Steel (12 mm bisalloy lined)
120 125-ZM-001 1| 0 |cvo02 SPRAY MANIFOLD
120 125-CH-002 1| 0 [SURGE BIN OVERFLOW CHUTE Mild Steel (12 mm bisalloy lined)
AREA 130 / FACILITY 131 - RECLAIM
130 131-BN-001 1| o [SURGEBIN Mild Steel (12 mm bisalloy lined)
130 131-FE-001 1 | 0 |RECLAIMAPRON FEEDER Manufacturers Standard 224 tph wet chw electro-mechanical drive, Cat SALT D4 chain  |Variable 185 185
130 131-2M-001 1 | 0 |RECLAIMFEEDER LUBRICATION SYSTEM Manufacturers Standard Feeder
130 131-CH-001 1 | 0 |RECLAIMFEEDER DRIBBLE CHUTE Mild Steel (12 mm bisalloy lined)
130 131-CH-002 1 | 0 |RECLAIMFEEDER HEAD CHUTE Mild Steel (12 mm bisalloy lined)
clw drive, guards, belt, pulleys, skirts, idlers,
130 131-CV-003 1 | 0 |CV-003MILL FEED CONVEYOR 224 tph wet Fixed 300 300
scrapers, plough and take-up
clw tachometer assembly, weigh frame, 2 idlers on
130 131-WE-001 1 | 0 |MILLFEED WEIGHTOMETER Manufacturers Standard 0-600tph weigh frame, 2 idlers as lead in, 2 idlers as lead out,
calibration masses, and electrical enclosure
130 131-CH-003 1 | 0 |MILLFEED CONVEYOR HEAD CHUTE Mild Steel (12 mm bisalloy lined)
AREA 130 / FACILITY 132 - GRINDING
130 132-CH-001 1| 0 [SAGMILLFEED SPOUT CHUTE Mild Steel (20 mm bisalloy lined) part of SAG Mill package
130 132-ZM-001 1 0 SAG MILL FEED SPOUT Manufacturers Standard part of SAG Mill package
130 132-BX-001 1 0 |SAG MILL CYCLONE UNDERFLOW RETURN BOX IM"dd)S(ee' (6 mm nat. rubber -
ine
Incl ancillaries and inching drive for maintenance,
130 132:ML-001 1| o [sAGMIL Manufacturers Standard 224 tph wet
VVVF drive.
130 132-2M-002 1| 0 |SAGMILLMOTOR Manufacturers Standard part of SAG Mill package 45000 | 45000
130 132-2M-014 1 | 0 |SAGMILL MOTOR SPACE HEATER Manufacturers Standard part of SAG Mill package Feeder 0.8 08
130 132-ZM-003 1 | 0 |SAGMILL MOTOR BEARING LUBRICATION SYSTEM Standard part of SAG Mill package
130 132-PP-001 1| 0 [SAGMILL MOTOR BEARING LUBRICATION PUMP 1 Manufacturers Standard part of SAG Mill package Fixed 22 22
130 132-PP-002 1 1 |SAG MILL MOTOR BEARING LUBRICATION PUMP 2 Manufacturers Standard part of SAG Mill package Fixed 22
130 132-ZM-004 | 4 | O |SAGMILL MAIN BEARING HOUSING LUBRICATION OIL HEATER  |Manufacturers Standard part of SAG Mill package Feeder 15 6.0
130 132-ZM-005 1| 0 |SAGMILLINCHING DRIVE Manufacturers Standard part of SAG Mill package Fixed 900 900
130 132-2M-015 1| 0 [SAGMILLINCHING DRIVE BRAKE Manufacturers Standard part of SAG Mill package Fixed 03 03
130 132-2M-006 1 | 0 [SAGMILL TRUNNION BEARING LUBRICATION SYSTEM Manufacturers Standard part of SAG Mill package
130 132-PP-003 1| 0 [SAG MILL TRUNNION BEARING LUBRICATION OIL PUMP 1 Manufacturers Standard part of SAG Mill package Fixed 300 300

1953\17.05.0411953-000-MELST-0001_1.xls Process Plant Equipment List
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Lycopodium

KEFI MINERALS ETHIOPIA PLC
TULU KAPI GOLD PROJECT

Process Plant
Mechanical Equipment List

Revision No:

Print Date: 30/09/2016

Fixed!
) Tot | SiBy ) Matl of Constr. : X KW KW
Plant Area | EquipmentNo. | oo | T Equipment Name e Process Duty Point Notes/Comments Vsa:::[:e g e
130 132-PP-004 1| 1 [SAG MILL TRUNNION BEARING LUBRICATION OIL PUMP 2 Manufacturers Standard part of SAG Mill package Fixed 300
130 132-PP-012 1| 1 [SAG MILL TRUNNION BEARING LUBRICATION OIL PUMP 3 Manufacturers Standard part of SAG Mill package Fixed 300
130 132-PP-006 1] o iﬁ;y:"" TRUNNION BEARING LUBRICATION OIL RECIRCULATION |y o cturers Standard part of SAG Mill package Fixed 15.0 15.0
130 132-PP-007 [ iﬁ;y'z"" TRUNNION BEARING LUBRICATION OIL RECIRCULATION |y o cturers Standard part of SAG Mill package Fixed 15.0
130 132zm007 | 5 | o |SACMILLTRUNNIONBEARING LUBRICATION IMMERSIONBAR Iy tocturers Standard part of SAG Mill package Feeder 15 75
HEATER
130 132-2M-008 1 | 0 [SAGMILLREDUCER/ PINION BEARING LUBRICATION SYSTEM  |Manufacturers Standard part of SAG Mill package
130 132-PP-008 1 | 0 [SAGMILLREDUCER/ PINION BEARING LUBRICATION PUMP 1 Manufacturers Standard part of SAG Mill package Fixed 185 185
130 132-PP-009 1 | 1 |SAGMILLREDUCER/ PINION BEARING LUBRICATION PUMP 2 Manufacturers Standard part of SAG Mill package Fixed 185
AG MILL REDUCER/ PINION BEARING LUBRICATION IMMERSION
130 132zm000 | 6 | o [SA® UCER/ PINIO G LUBRICATIO! SION |y fanutacturers Standard part of SAG Mill package Feeder 15 9.0
BAR HEATER
130 132-2M-010 1 | 0 [SAGMILLLINER HANDLER Manufacturers Standard clw hydraulic power pack. Feeder 300 300
130 132-2M-012 1 | 0 |SAGMILL THUNDERBOLT Manufacturers Standard
130 132-ZM-011 1 | 0 [SAGMILGUARDS .
130 132-CH-002 1 | 0 |SAGMILL DISCHARGE CHUTE lM"dd)Stee' (12 mm nat. rubber .
ine
130 132-LA-001 1| 0 |SAGMILL DISCHARGE LAUNDER lM"dd)Stee' (12 mm nat. rubber E
ine
130 132-CH-003 1 | 0 [SAGMILL TROMMEL COVER Mild Steel (epoxy painted) E
130 132:HP-001 1 | 0 [SAGMILL DISCHARGE HOPPER p”"ij)s‘ee' (12 mm nat. rubber E
ine
130 132-CH-007 1 | 0 |SAGMILLFEED END CLEANUP CHUTE Mild Steel clw grate cover
130 132-CH-008 1 0 |SAG MILL TROMMEL UNDERSIZE CHUTE p”"‘;)s‘ee' (12 mm nat. rubber -
ine
130 132-PP-010 1| 0 |MILLING AREA SUMP PUMP 1 Manufacturers Standard 65 3/ @ 20m TOH, Sty |chw drive guard, CV drive configuration, fixed speed |, 15.0 15.0
SG12 vee-belt drive assembl
130 132-CN-002 1| 0 |MILLING AREA DRIVE IN SUMP HOIST Manufacturers Standard Manual chain hoist
AREA 130 / FACILITY 133 - CLASSIFICATION (CYCLONES)
Hiah Ghrome Gast lron Il All metal construction heavy duty slurry pump ciw
igh Chrome Cast Iron Impeller
130 133-PP-001 1| 0 |CYCLONE FEED PUMP 1 e PEICT 11126 mah @ 32 m TOH direct drive arrangement, drive guard and motor, 3.5 | Variable 2500 250.0
and Casin
< m3/h gland water
Hiah Ghrome Gast lron el All metal construction heavy duty slurry pump ciw
igh Chrome Cast Iron Impeller
130 133-PP-002 1 | 1 |CYCLONE FEED PUMP 2 e PEICT 11126 mah @ 32 m TOH direct drive arrangement, drive guard and motor, 3.5 | Variable 250.0
and Casin
9 m3/h gland water
14 cluster made of 11 operating, 3 standby
120 135.65.001 1o lovelone cluster stondard 712 m3/hr capacity, 63% wiw |6 off manual & 8off pneumatically activated isolated
solids, $.G 1.66 valves, lockable 12mm FRP launder covers, access
platform
130 133-LA-001 1 | 0 [CYCLONE UF LAUNDER Mild Steel (rubber lined) part of Cyclone Cluster package
130 133-LA-002 1 | 0 [CYCLONE O/F LAUNDER Mild Steel (rubber lined) part of Cyclone Cluster package
130 133-CN-001 1 | 0 |CYCLONE AREA DAVIT CRANE Manufacturers Standard . Feeder 55 55
AREA 130 / FACILITY 134 - GRAVITY CONCENTRATION
[AREA 130/ FACILITY 136 - RECYCLE CRUSHING
[AREA 140/ FACILITY 141- TRASH SCREENING
140 141-BX-001 1 0 |TRASH SCREEN FEED BOX I'Y'"dd)s"%' (6 mm nat. rubber -
ine
140 141-8C-001 1 | 0 |TRASHSCREEN Manufacturers Standard 338 m3/h @ 46% wiw solids | Polyurethane deck material ciw isolation frame  [Fixed 2x9 18.0
140 141-CH-001 1| 0 |TRASHSCREEN O/S CHUTE Mild Steel .
140 141-CH-002 1 0 |TRASH SCREEN U/S CHUTE IM"":(EE' (6 mm nat. rubber -
ine
140 141-BN-001 1| o [TRASHBIN Mild Steel
[AREA 140/ FACILITY 142- FEED THICKENING
[AREA 160/ FACILITY 162- CIL
160 162-BX-001 1 0 |CIL FEED DISTRIBUTION BOX :f""dd)sme' (6mmnat, rubber -
ine
160 162-TK-001 1 0 |CILTANK 1 Mild Steel 1600 m3 live capacity Bolted construction, 3 baffles,
0.7 m freeboard
Sold suspension and gas Carbon steel shaft with rubber encapsulated
1 162-AG-001 1 IL TANK 1 AGITATOR M: i Fi 7! 7!
60 62-AG-00 o |c GITATOI anufacturers Standard dapersion of 440 Nimihr impellers ixed 5.0 5.0
160 162-8C-001 1| 0 |CILTANK 1INTERTANK SCREEN Manufacturers Standard 338 M3 @ 46% wiw solids | \o9eire: 304 SS, 833 microns aperture, e 40 40
e anufacturers Standar M3/ @ 46% whw SOlldS | Gp\\ KHF107 Drive Unit and WEG Motor e :
160 162-LA-001 1| 0 |CILTANK 1 DISCHARGE LAUNDER Mild Steel - E
100 m3/h @ 8m TDH, Slury | ow drive guard, CV drive configuration, fixed speed
High Chrome Cast Iron Impeller
160 162-PP-001 1 0 |CIL TANK 1 CARBON RECOVERY PUMP and Casing SG 1.48, Carbon Concentration |vee-belt drive assembly. Fixed mounting. Recessed |Fixed 11.0 11.0
150l imoeller.
160 162-TK-002 1 0 |CILTANK2 Mid Steel 1600 m3 live capacity Bolted construction, 3 baffles,
0.7 m freeboard
Solld susponsion and gas Carbon steel shaft with rubber encapsulated
160 162-AG-002 1| 0 |CILTANK2AGITATOR Manufacturers Standard impellers Fixed 750 75.0
dispersion of 330 Nm3/hr
Double stace impellers Downshaft air sparaina.
160 162-5C-002 1 0 |CIL TANK 2 INTERTANK SCREEN Manufacturers Standard 338 m3h @ 46% wiw solids | cooewire: 304 SS, 833 microns aperture, ciw -\, 2.0 2.0
SEW KHF107 Drive Unit and WEG Motor
160 162-LA-002 1 | 0 |CILTANK 2 DISCHARGE LAUNDER Mild Steel - .
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160 162-LA-003 1| 0 |CILTANK2BYPASS LAUNDER Mild Steel
100 m3/h @ 8m TDH, Slurry | clw drive guard, CV drive configuration, fixed speed
High Chrome Cast Iron Impeller
160 162-PP-002 1 | 0 |CILTANK 2 CARBON RECOVERY PUMP o SG 1.48, Carbon Concentration |vee-belt drive assembly. Fixed mounting. Recessed |Fixed 1.0 1.0
< 15gL impeller.
) ) Bolted construction, 3 baffles,
160 162-TK-003 1| o |oLTANKS Mild Steel 1600 3 live capacity
0.7 m freeboard
Carbon steel shaft with rubber encapsulated
Solid suspension and gas
160 162-AG-003 1 0 CIL TANK 3 AGITATOR Manufacturers Standard impellers. Fixed 75.0 75.0
dispersion of 220 Nm3/hr )
Double stage impellers. Downshaft ar sparging.
160 162-5C-003 1| 0 |CILTANK 3 INTERTANK SCREEN Manufacturers Standard 338 M3 @ 46% wiw solids | 90 ire: 304 S8, B33 microns aperture, e, 40 40
At anufacturers Standar mS/h @ 46% wiw solids | qe K HF107 Drive Unit and WEG Motor e ’
160 162-LA-004 1| 0 |CILTANK 3 DISCHARGE LAUNDER Mild Steel - .
160 162-LA-005 1| 0 |CILTANK 3BYPASS LAUNDER Mild Steel
) 100 m3/h @ 8m TDH, Slurry | clw drive guard, CV drive configuration, fixed speed
High Chrome Cast Iron Impeller
160 162-PP-003 1 0 |CIL TANK 3 CARBON ADVANCE PUMP and Casing SG 1.48, Carbon Concentration |vee-belt drive assembly. Fixed mounting. Recessed |Fixed 11.0 11.0
150l impeller.
Bolted construction, 3 baffles,
160 162-TK-004 1| o [ciLTANK4 Mild Stee! 1600 m3 lve capacity olted construction, 3 baffles,
0.7 m freeboard
) Carbon steel shaft with rubber encapsulated
Solid d
160 162-AG-004 1 0 |CIL TANK 4 AGITATOR Manufacturers Standard old suspension and gas impellers. Fixed 750 750
dispersion of 220 Nm3/hr
Double stage impellers Downshaft air sparaina
160 162-5C-004 1 0 |CIL TANK 4 INTERTANK SCREEN Standard 338 m3h @ 46% wiw solids | cogeWire: 304 SS, 833 microns aperture, ciw |, 2.0 4.0
SEW KHF107 Drive Unit and WEG Motor
160 162-LA-006 1 | 0 |CILTANK 4 DISCHARGE LAUNDER Mild Steel - -
160 162-LA-007 1| 0 |CILTANK4BYPASS LAUNDER Mild Steel
High Ghrome Gast Iron Impeler | 100 M3 @ Bm TDH, Slurry —[chw drive guard, CV drive configuraton, ixed speed
160 162-PP-004 1 0 |CIL TANK 4 CARBON ADVANCE PUMP and Casing SG 1.48, Carbon Concentration |vee-belt drive assembly. Fixed mounting. Recessed |Fixed 11.0 11.0
15all imneller.
) Bolted construction, 3 baffles,
160 162-TK-005 1| o |oLTANKS Mild Steel 1600 m3 live capacity
0.7 m freeboard
Solld suspension and gas Carbon steel shaft with rubber encapsulated
160 162-AG-005 1| 0 |CILTANKSAGITATOR Manufacturers Standard impeliers Fixed 75.0 75.0
dispersion of 220 Nm3/hr
Dauble stace imnellers Nawnshaft air snaraina.
Wedgewire, 304 S8, 833 microns aperture, c/w
160 162-5C-005 1| 0 |CILTANK S INTERTANK SCREEN Manufacturers Standard 338 m3/h @ 46% wiw solids o " o Fixed 40 40
SEW KHF107 Drive Unit and WEG Motor
160 162-LA-008 1 | 0 |CILTANK 5DISCHARGE LAUNDER Mild Steel - .
160 162-LA-009 1| 0 |CILTANK5BYPASS LAUNDER Mild Steel
v fi f
High Chrome Cast on impeller |20 ™9 @8 TOH. Slury [l dive guard, GV drive configuraton, fxed specd
160 162-PP-005 1| 0 |CILTANK5CARBON ADVANCE PUMP e SG 1.48, Carbon Concentration |vee-belt drive assembly. Fixed mounting. Recessed |Fixed 1.0 1.0
and Casin
9 15 g/l impeller.
Bolted construction, 3 baffles,
160 162-TK-006 1] o |cLTANKS Mild Steel 1600 m3 live capacity
0.7 m freeboard
) Carbon steel shaft with rubber encapsulated
Solid suspension and gas )
160 162-AG-006 1 | 0 |CILTANK6AGITATOR Standard impellers. Fixed 750 750
dispersion of 220 Nma/hr ,
Double stage impellers. Downshaft air sparging
Wedgewire, 304 S, 833 microns aperture, c/w
160 162-5C-006 1 IL TANK 6 INTERTANK SCREEN Manufact dard h @ 46 lid Fixed 40 40
6 SC-00 o |c 6 scl anufacturers Standar sBman @astwiwsolis |0 e ot ixe
160 162-LA-010 1 | 0 |CILTANK 6 DISCHARGE LAUNDER Mild Steel - .
160 162-LA-011 1| 0 |CILTANK6BYPASS LAUNDER Mild Steel
160 162-LA-012 1 | 0 |CILDISCHARGE LAUNDER Mild Steel
High Chrome Cast ron Impelier |100 m3/h @ 8m TDH, Slurry | c/w drive guard, CV drive configuration, fixed speed
160 162-PP-006 1 0 [CILTANK 8 CARBON ADVANCE PUMP and Casing SG 1.48, Carbon Concentration |vee-belt drive assembly. Fixed mounting. Recessed |Fxed 1o 1o
160 162-CN-001 1 0 |CILAREA GANTRY CRANE Manufacturers Standard 75t capacity , 16m span, 42m| ., iy Feeder 346 346
travel, 23 m lft
Rubber lined casing 65 m3/h @ 20m TDH, Slurry | chw drive guard, CV drive configuration, fixed speed
160 162-PP-007 1| 0 |CILAREASUMPPUMP 1 ) Fixed 15.0 15.0
Metal Impeller SG 12 vee-belt drive assembly. Pump hung from hoist.
Rubber lined casing 65 m3/h @ 20m TDH, Slurry  |chw drive guard, CV drive configuration, fixed speed
160 162-PP-008 1| 0 |CILAREASUMPPUMP2 . ) Fixed 15.0 15.0
Metal Impeller sG12 vee-belt drive assembly. Pump hung from hoist.
160 162-CN-002 1| 0 |CILAREASUMP PUMP HOIST 1 Manufacturers Standard Manual chain hoist
160 162-CN-003 1| 0 |CILAREASUMP PUMP HOIST 2 Manufacturers Standard Manual chain hoist
Wedgewire, 304 SS, 833 microns aperture, w
160 162-8C-007 1 1 |CILINTERTANK SCREEN - SPARE Manufacturers Standard 338 m3/h @ 46% wiw Solids | sEvy KHE107 Drive Unit and WEG Motor - Fixed 40
160 162-ZM-001 1 0 |CIL HIGH PRESSURE CLEANER Manufacturers Standard $§FT3/"'°3P“W' 1300 30 outiet
[AREA 170 / FACILITY 171- CARBON RECOVERY
170 171-BX-001 1 0 |LOADED CARBON RECOVERY SCREEN FEED BOX ?”"ddftee' (6 mm nat. rubber -
ine
170 171-C-001 1 0 |LOADED CARBON RECOVERY SCREEN Manufacturers Standard 100 m3/h total flow rate P°'y”':"‘a"e deck material cw isolation frame and ., 2x14 22
spray bars
170 171-CH-001 1 0 |LOADED CARBON RECOVERY SCREEN O/S CHUTE ?‘"dd)s‘ee' (6 mm nat. rubber -
ine
170 171-CH-002 1 0 |LOADED CARBON RECOVERY SCREEN U/S CHUTE :f""dd)sws' (6 mm nat. rubber -
ine
AREA 170 / FACILITY 172- ACID WASH
Boler plate construct AS1210 o/w butyl
170 172-CM-001 1 0 |ACID WASH COLUMN Mild Steel (rubber lined) 6 tonne carbon/ strip oiler plate construction per AS1210 c/w buty
rubber lining and all
170 172-FL-001 1 0 |ACID WASH FILTER 1 Various - PVC or S8 construction c/w 316 S 250 um
insertion baskets
170 172-FL-002 1 0 |ACID WASH FILTER 2 Various B PVC or S8 construction c/w 316 S 250 um
insertion baskets
170 172:ZM-001 1 | 0 |ACIDWASH FILTERS DRIP TRAY SS304L - E

[AREA 170 / FACILITY 173- ELUTION
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170 173-CM-001 1 0 |ELUTION COLUMN SS304L 6 tonne carbon/ strip Grade 304L stainless steel construction per
AS1210 c/w insulation, cladding and all
. 7aEL00t PR P e — s30e i Grade 304 stainless steel construction chw 250 pm
insertion baskets.
70 173FL002 T | o |eLuaTEFiLTER2 ss300 i Grade 304 stainless steel construction cw 250 pm
incartion hackete
170 173-ZM-001 1 | 0 |ELUATEFILTERS DRIP TRAY SS304L - .
170 173-HX-001 1 0 |STRIP SOLUTION HEATER Various 1150 KW heating capacity Diesel-fired thermal oil heater ¢/w modulating Feeder 15 15
el
170 173-8%-001 1| 0 |ELUTION HEATER EXHAUST STACK Ss3t6L B .
170 173-FL-003 1 0 STRIP SOLUTION HEATER DIESEL FUEL FILTER 1 Standard - Part of Strip Solution Heater Vendor Package
170 173-FL-004 1 0 STRIP SOLUTION HEATER DIESEL FUEL FILTER 2 Manufacturers Standard - Part of Strip Solution Heater Vendor Package
Part of Strip Solution Heater Vendor package.
170 173-HX-002 1 | 0 |STRIP SOLUTION HEATER PRIMARY HEAT EXCHANGER ss316 B Plate type ciw grade 316 stainless steel plates and
Part of Strip Solution Heater Vendor package.
170 173-HX-003 1 | 0 |STRIP SOLUTION HEATER HEAT RECOVERY HEAT EXCHANGER  |SS316 - Plate type ciw grade 316 stainless steel plates and
170 173-PP-001 1 | 0 [THERMAL OIL CIRCULATION PUMP Manufacturers Standard - Part of Strip Solution Heater Vendor Package Fixed 75 75
170 173-TK-001 1| 0 [THERMAL HEATER EXPANSION TANK Mild Steel B Part of Strip Solution Heater Vendor Package
170 173-PP-002 1| 0 [SULPHAMIC ACID PUMP Manufacturers Standard 2.4m3/h, 25m TDH Hose Pump, EPDM hose Fixed 15 15
170 173-TK-002 1| 0 [STRIPSOLUTION TANK SS304L 17 m3 live capacity Mild steel construction c/w insulation and cladding.
Centrifugal pump clw direct coupled motor, flexible
170 173-PP-003 1| 0 [STRIPPING SOLUTION PUMP Manufacturers Standard 48 M3/, 105m TOH, SG 1.05 | oupling, guard, base-metal free seals and rigia | Variable 220 220
170 173-PP-004 1 | 0 |STRIPPING WATER ANTISCALANT PUMP PVDF - E Fixed 0.1 0.1
Rubber lined casing 22 m3/h @ 28m TDH, Slurry | chw drive guard, CV drive configuration, fixed speed
170 173-PP-005 1| 0 |ELUTION SUMP PUMP ) Fixed 75 75
Metal Impeler SG 1.0 vee-bel drive assembly. Pump hung from hoist.
AREA 170 / FACILITY 174- CARBON REGENERATION
170 174-BX-001 1 | 0 |CARBON DEWATERING SCREEN FEED BOX
170 174-5C-001 1 | 0 |CARBON DEWATERING SCREEN Manufacturers Standard 52 m3/h total flow rate Part of carbon regeneration kiln package. Fixed 11 11
170 174-CH-001 1 | 0 |CARBON DEWATERING SCREEN O/S CHUTE
170 174-CH-002 1| 0 |CARBON DEWATERING SCREEN U/S CHUTE
170 174-HP-001 1 0 |CARBON REGENERATION KILN FEED HOPPER Mild Steel 9t carbon capacity Part of carbon regeneration kiln package
Jota with <iunnat ctrch
170 174-5C-002 1 | 0 |CARBONKILN PIPE SCREEN Various E Part of carbon regeneration kiln package
170 174-HP-002 1 0 CARBON KILN PRE-DRYER Manufacturers Standard - Part of carbon regeneration kiln package
170 174-FA-001 1 0 CARBON KILN PRE-DRYER FAN Part of carbon regeneration kiln package
o rarE001 + | o lcARBON KILN SCREW FEEDER 300 0.3 Uh capacity, 0.47 Um3 buk_|Part of carbon regeneration kiln package Foeder 06 s
density, 3 mm top size c/w VSD supplied by kiln supplier
170 174-KN-001 1 0 |CARBON REGENERATION KILN Various 300 kg/hr, horizontal, Diesel |25 Kiln 6/ exhaust stack, control panel, motor |\ 38 38
starters, VSD's
170 174-DU-001 1 | 0 [CARBONKILN FUME DUCTING
170 174-BX-002 1 | 0 [CARBON QUENCH TANK
170 174-5C-003 1 | 0 [CARBON SIZING SCREEN Manufacturers Standard - Part of carbon regeneration kiln package Feeder 06 06
170 174-CH-003 1 | 0 |CARBON SIZING SCREEN O/S CHUTE
170 174-CH-004 1 | 0 |CARBON SIZING SCREEN U/S CHUTE
AREA 170 / FACILITY 175 - INTENSE CYANIDATION
AREA 170 / FACILITY 176 - ELECTROWINNING
170 176-vS-001 1| 0 [FLASHVESSEL 553041 50 litre live capacity .
170 176-CL-001 1 | 0 |CILELECTROWINNING CELL 1 SS304L 22 cathodes per cell .
170 176-CL-002 1 | 0 |CILELECTROWINNING CELL 2 SS304L 22 cathodes per cell .
170 176-RC-001 1 | 0 |ELECTROWINNING CELL 1 RECTIFIER Manufacturers Standard 3,500 amps x 10 volts . Feeder 35.0 35.0
170 176-RC-002 1 | 0 |ELECTROWINNING CELL 2 RECTIFIER Manufacturers Standard 3,500 amps x 10 volts . Feeder 350 35.0
170 176-2M-001 1| 0 |ANODE LIFTING FRAME Mild Steel - .
170 176-2M-002 1 | 0 |ANODE HOLDING RACK Mild Steel - .
170 176-DU-001 1 | 0 |ELECTROWINNING CELL FUME DUCTING SS304L - .
170 176-FA-001 1 | 0 |ELECTROWINNING CELL FUME EXTRACTION FAN Standard 367?3 mIM@TSOPATSP @ |01 as position / vee-belt driven Fixed 22 22
170 176-8X-001 1 | 0 |ELECTROWINNING FUME EXTRACTION STACK SS304L B .
170 176-ZM-006 1 1 |CATHODE HIGH PRESSURE WASH SPRAY MACHINE Manufacturers Standard $s;"31"'sr(§a"a°‘ty' 1s00m Feeder 22
AREA 170 / FACILITY 177 - GOLDROOM & SMELTING
170 177-CN-001 1 0 |GOLD ROOM CRANE Manufacturers Standard 2 tcapacily, 86 mspan, 18m | Feeder 6.7 6.7
travel, 9 m lif
170 177-FA-001 1 | 0 |GOLDROOMROOF FAN 1 Manufacturers Standard ;iiguu ss/h @65Pa.TSP@ [ Fixed 15 15
170 177-FA-002 1 | 0 |GOLDROOMROOF FAN 2 Manufacturers Standard ;évigﬂn ss/h @65Pa.TSP@ [ Fixed 15 15
170 177-FA-003 1 | 0 |GOLDROOMROOF FAN3 Manufacturers Standard g'igunss/" @65Pa.TSP@ 3ot Fan Fixed 15 15
170 177-FA-004 1 | 0 |GOLDROOMROOF FAN 4 Manufacturers Standard ;:‘222?3/" @65Pa.TSP@ oot Fan Fixed 15 15
170 177-FL-001 1 | 0 |CELLSLUDGE PANFILTER Manufacturers Standard 38 lires per batch E
170 177-ZM-001 1| 0 |PANFILTER VACUUM SYSTEM Manufacturers Standard - Part of Pan Filter
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170 177-PP-001 1| 0 [PANFILTER VACUUM PUMP Manufacturers Standard - Part of Pan Filter Fixed 40 40
170 177-TK-001 1| 0 |[VACUUMPUMP SEAL TANK Manufacturers Standard - Part of Pan Filter
170 177-vS-001 1 | 0 [PANFILTER VACUUM PUMP PRESSURE VESSEL Manufacturers Standard - Part of Pan Filter
170 177-PP-002 1 0 |GOLD ROOM SUMP PUMP Manufacturers Standard 22 m3/ @ 26m TOH, Slurry - jclw drive guard, CV drive configuration, fixed speed |, 75 75
s 1.4 vee-belt drive assembly. Fixed mounting.
750 deg. C - operating
170 177-DR-001 1| 0 |DRYING OVEN Manufacturers Standard temperature /1000 deg. C-  |c/w tray trolley and lifing frame Feeder 6x 4kW 240
Oven Maximum Temperature
170 177-8T-001 1 | 0 |DRYING OVEN FUME HOOD Mild Steel - .
170 177-FC-001 1| 0 [BARRING FURNACE Manufacturers Standard 200 kg brass capacity Diesel fired c/w tilting mechanism. A200 unit. Feeder 06 06
170 177-FL-002 1] o FURNACE DIESEL FILTER 1 Standard - Part of Barring Furnace package
170 177-FL-003 1 | 1 |BARRING FURNACE DIESEL FILTER 2 Manufacturers Standard - Part of Barring Furnace package
170 177-8T-002 1 | 0 |FURNACE FUME HOOD Mild Steel - .
170 177-FA-005 1| 0 |FURNACE EXTRACTION FAN Mild Steel 3;')00 m3M @500 P TSP @ |1 ast position / direct driven Fixed 22 22
170 177-8X-001 1 | 0 |FURNACE EXTRACTION STACK Mild Steel - .
170 177-ZM-002 1| o |POURINGMOULDS CastIron - Part of Barring Furnace package
ity, +-
170 177-ZM-003 1 | 0 [BULLION BALANCE Manufacturers Standard 34kg capaciy, +1- 0.19 g
accuracy
ity, +-0.
170 177-ZM-004 1| o |FLuxscALES Manufacturers Standard 34kg capaciy, +1- 0.19 -
accuracy
170 177-ZM-005 1 | o |GOLDROOM SAFE Manufacturers Standard 0.6 m3 capacity -
170 177-ZM-006 1| o |VAULTDOOR Manufacturers Standard 150 mm thick vault door .
170 177-ZM-007 1 | 0 |GOLDROOM DOUBLE SECURITY DOORS Various - E
170 177-ZM-008 1 | 0 |GOLDROOM EXTERNAL PERSONNEL DOOR Various - E
170 177-ZM-009 1 | 0 |GOLDROOM INTERNAL PERSONNEL DOOR Various - E
170 177-2M-010 1| 0 |PRILLBALANCE Manufacturers Standard .
170 177-M0-001 1| 0 |GOLDROOM CCTVMONITOR Manufacturers Standard
170 177-CA-001 1 | 0 |GOLDROOM CCTV CAMERA 1 Manufacturers Standard
170 177-CA-002 1 | 0 |GOLDROOM CCTVCAMERA2 Manufacturers Standard
170 177-CA-003 1 | 0 |GOLDROOMCCTVCAMERA 3 Manufacturers Standard
AREA 180 / FACILITY 181 - CARBON SAFETY SCREENING
180 181-BX-001 1 0 CARBON SAFETY SCREEN FEED BOX IM"dd)SISSI (6 mm nat. rubber
ine:
Polyurethane deck material, cross flow, clw isolation
180 181-8C-001 1 | 0 |CARBON SAFETY SCREEN Manufacturers Standard 353 m3/h total flow rate Fixed 2x75 15.0
frame and spray bar
180 181-CH-001 1 | 0 |CARBON SAFETY SCREEN O/S CHUTE Mild Steel
180 181-BN-001 1 | 0 [FINECARBON COLLECTION BIN Mild Steel
180 181-CH-002 1 0 |CARBON SAFETY SCREEN U/S CHUTE I'Y'"dd)sme' (6 mm nat. rubber
ine:
AREA 180 / FACILITY 183 - DETOXIFICATION
180 183-BX-001 1 0 |CYANIDE DESTRUCTION FEED BOX I'Y'"dd)s'ae' (6 mm nat. rubber clw isolation and weir gates
ine
operating volume 180 m3, Flat bottomed, agitated
180 183-TK-001 1 | 0 |CYANIDE DESTRUCTION TANK 1 Mild Steel 60 mins residence @ 276 m3/h |tank, 3 baffles (5.93 High x 0.510m Width), including
1.3m freeboard. Fully welded construction
180 183-AG-001 1 0 |CYANIDE DESTRUCTION TANK 1 AGITATOR Manufacturers Standard Rubber encapsulated carbon steel shaft and Fixed 550 550
propeller. Double stage propeller
180 183-2M-001 1 | 0 |CYANIDE DESTRUCTION TANK 1 AIR SPARGER ss316 Air sparger design by agitator vendor
operating volume 180 m3, Flat bottomed, agitated
180 183-TK-002 1 | 0 [CYANIDE DESTRUCTION TANK 2 Mild Steel 60 mins residence @ 276 m3/h |tank, 3 baffles (5.93 High x 0.510m Width), including
1.3m freeboard. Fully welded construction
180 183-AG-002 1 0 |CYANIDE DESTRUCTION TANK 2 AGITATOR Manufacturers Standard — md tank capacity, single/dual | Rubber encapsulated carbon steel shaft and Fixed 55.0 55.0
stage impeller propeller. Double stage propeller
180 183-2M-002 1 | 0 |CYANIDE DESTRUCTION TANK 2 AIR SPARGER ss316 Air sparger design by agitator vendor
180 183-LA-001 1 0 |CYANIDE DESTRUCTION DISCHARGE LAUNDER :f”"dd)s‘ee' (6 mm nat. rubber
ine
180 183-HP-002 1 0 |CYANIDE DESTRUCTION DISCHARGE HOPPER :f”"dd)s‘ee' (6 mm nat. rubber c/w isolation and weir gates
ine
180 183-PP-001 1 0 |CYANIDE DESTRUCTION SUMP PUMP Manufacturers Standard 65 3/ @ 20m TOH, Slurry - |chw drive guard, CV drive configuration, fixed speed |, 15.0 15.0
SG12 vee-belt drive assembly. Fixed mounting.
180 183-CN-001 1 | 0 |CYANIDE DESTRUCTION SUMP PUMP HOIST Manufacturers Standard Manual chain hoist
180 183-PP-002 1 | 0 [CYANIDE DESTRUCTION DISCHARGE PUMP 1 Manufacturers Standard 398 maih @ -10 mTDH, Slury {Heavy duty slury pump chv vee belt drve Variable 90.0 90.0
SG 137 arrangement, drive guard and motor
180 183-PP-003 1 1 |CYANIDE DESTRUCTION DISCHARGE PUMP 2 Manufacturers Standard 395 mah @ -10 mTDH, Sy {Heavy dufy sury pump chv vee-belt drve Variable 90.0
SG 137 arrangement, drive guard and motor
180 183-SA-001 1 | 0 |CYANIDE DESTRUCTION DISCHARGE SAMPLER Manufacturers Standard
[AREA 210/ FACILITY 211 - CYANIDE
210 211-CN-001 1 | 0 |CYANIDE HOIST Manufacturers Standard ucapac"y' 12m tavel, 10m Feeder 56 56
210 211-8T-001 1 | 0 |CYANIDE BULK BAG LIFTING FRAME Mild Steel 2 tonne clw 2 tonne liting lug
210 211-ZM-001 1 | 0 |CYANIDE BAG BREAKER Mild Steel - E
210 211-TK-001 1| 0 |CYANIDE MIXING TANK Mild Steel 15ma live capacity 0.3 m freeboard
210 211-AG-001 1 0 |CYANIDE MIXING TANK AGITATOR Manufacturers Standard Mixing Grade 316 stainless steel shaft and propeller. Single . 14 14

stage propeller
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15 malhr capacity, 5 m TDH, | Centifugal pump c/w direct coupled motor, flexible
210 211-PP-001 1| 0 |CYANIDE TRANSFER PUMP Manufacturers Standard I, coupling, guard, base-metal free seals and rigid |FIXe 11 11
210 211-TK-002 1 | 0 |CYANIDE STORAGE TANK Mild Steel 25 m3 live capacity 0.5 m freeboard
10 malhr capaciy, 23 m TOH, _|Centifugal pump c/w direct coupled motor, flexible
210 211-PP-002 1 | 0 |CYANIDE CIRCULATION PUMP 1 Manufacturers Standard s coupling, guard, base-metal free seals and rigid |FIXe 15 15
10 m3lhr capacity, 23 m TOH, _|Centifugal pump c/w direct coupled motor, flexble
210 211-PP-003 1 1 |CYANIDE CIRCULATION PUMP 2 Manufacturers Standard s coupling, guard, base-metal ree scals and rigid|Fxed 15
210 211-PP-004 1 0 |CYANIDE DOSING PUMP Manufacturers Standard 1 m3fhr capacity, 20m TDH, | 4 pole motor, Direct Coupled. Grade 316 stainless |, 1.1 11
1106 steel rotor and EPDM stator
210 211-PP-005 1 0 |CYANIDE AREA SUMP PUMP Manufacturers Standard 22 m3/h @ 20m TOH, Slurry - |clw drive guard, CV drive configuration, fixed speed |, 75 75
SG 1.0 vee-belt drive assembly. Fixed mounting.
AREA 210/ FACILITY 212 - LIME
210 212-BN-001 1 0 |LIMESILO Mild Steel 11 tonne live capacity St storage, 2.4 dia x 2.4 high wall, 60 degree cone,
clw top of bin platform and access ladder
210 212-VB-001 1| 0 |LIMESILOBINACTIVATOR Manufacturers Standard 40-500 kg/hr 1520mm dia x 200mm outet Fixed 04 04
210 212-ZM-001 1 0 |LIME SILO ROTARY VALVE Manufacturers Standard 40-500 kg/hr Ra"‘_ge :0'264 kg/h, 200mm inlet & outlet c/w forced |, .o\ 0.4 04
cooling fan
210 212-FA-001 1 | 0 |LIMESILOROTARY VALVE FAN Manufacturers Standard Fixed 04 04
210 212-5T-001 1 | 0 |LIMEBAG LIFTING FRAME Mild Steel - .
210 212:ZM-002 1 | 0 |LIMEBAGBREAKER Mild Steel -
210 212-CN-001 1 0 |LIME HOIST Manufacturers Standard 2t capacty, 5 m travel, 15 m lift | -2t SWL» Wire rope, dual speed, Smlift, 8m travel |\ 60 60
chw festooning
210 212-DC-001 1 | 0 |LIMESILODUST COLLECTOR Standard 1,700 Am3/hr at 1.5 kPa Insertable, reverse puise, bag collector Fixed 55 55
AREA 210 / FACILITY 213 - FLOCCULANT
AREA 210 / FACILITY 214 - ACID & CAUSTIC
210 214-PP-001 1 0 |HYDROCHLORIC ACID DRUM PUMP Manufacturers Standard §m3/hr capacity, 5mTDH, | EPDM Hose Peristaltic Pump cfw gearbox and 4|, 00
116 SG pole motor,
210 214-TK-001 1 | 0 |HYDROCHLORIC ACID STORAGE TANK HDPE 10m3 Fibreglass, 0.3 m freeboard
210 214-PP-002 1| 0 [HYDROCHLORIC ACID PUMP Manufacturers Standard 38 m3/hr capacity, 22m TOH, | Mag drive pump, ETFE+CF casing and impeller. 2|, 75 75
10156 pole motor
210 214-PP-003 1 0 |ACID AREA SUMP PUMP Manufacturers Standard 22m3/h @20m TDH, Slurry - |cfw drive guard, CV drive configuration, fixed speed |, 75 75
SG10 vee-belt drive assembly. Fixed mounting.
210 214-HP-001 1 | 0 |CAUSTIC FEED HOPPER ss316L - clw manual rotary feeder
210 214-ZM-002 1 0 CAUSTIC ROTARY VALVE Manufacturers Standard Manual Rotary Feeder
210 214-ST-001 1 0 CAUSTIC BAG LIFTING FRAME Mild Steel
210 214-TK-002 1 0 CAUSTIC MIXING / STORAGE TANK Mild Steel 15 m3 live capacity -
210 214-AG-001 1 0 |CAUSTIC MIXING AGITATOR Manufacturers Standard Mixing Grade 316 stanless steel shaft and propeller. Single ., 14 14
stage propeller
210 214-PP-004 1 | 0 [ELUTION CAUSTIC DOSING PUMP Manufacturers Standard 8 m3fhr capacity, 20m TOH, - |Progressive cavity clw grade 316 stainless steel |, 75 75
1.085G rotor and EPDM stator
210 214-PP-005 1 0 |CYANIDE DESTRUCTION CAUSTIC DOSING PUMP Manufacturers Standard 0-5to 1 m3/hr capacity, 20m  |Progressive cavily c/w grade 316 stainless steel |y oy, 11 11
TDH, 1.08 SG rotor and EPDM stator
AREA 210/ FACILITY 216 - SODIUM METABISULPHITE
210 216-CN-001 1| o |sMBSHOIST Manufacturers Standard 2t capaciy, 5 m travel, 9 m lift |- Feeder 56 56
210 216-5T-001 1| 0 [SMBSBAG LIFTING FRAME Mild Steel - .
210 216-ZM-001 1 | 0 |SMBSBAGBREAKER ssat6L - .
210 216-TK-001 1| 0 |SMBSMIXING TANK Ssa16L 15 m3 live capacity 0.3 m freeboard
210 216-AG-001 1 0 |SMBS MIXING TANK AGITATOR Manufacturers Standard Mixing Grade 316 stainless steel shaft and propelier. Single ., 14 14
stage propeller
210 216-PP-001 1 0 |SMBS TRANSFER PUMP Manufacturers Standard :51:;/2' capacity, SmTDH. |, 1o motor, Direct Coupled Fixed 15 15
210 216-TK-002 1| o |SMBS STORAGE TANK Ss316L 25 m3 live capacity 0.3 m freeboard
210 216-FA-001 1| 0 [SMBS TANKS VENTILATION FAN Manufacturers Standard 3400 m3/hr @ 120 Pa Ventiation of SMBS Mix and Storage Tanks Fixed 08 08
210 216-PP-002 1 0 |SMBS DOSING PUMP 1 Manufacturers Standard 0-5t02.2m3hat20m TOH, - |Progressive cavity c/w grade 316 stainless steel |, . ;.1 15 15
SG 1.18 rotor and EPDM stator
210 216-PP-003 1 1 |SMBS DOSING PUMP 2 Manufacturers Standard 05t022m/hat20mTOH, |Progressive cavity cfw grade 316 stainless steel |, o 15
|sc 118 rotor and EPDM stator
210 216-PP-004 1 0 |SMBS AREA SUMP PUMP Manufacturers Standard 22m3h @20m TOH, Slurry - |c/w drive guard, CV drive configuration, fixed speed |, 75 75
SG1.0 vee-belt drive assembly. Fixed mounting.
[AREA 210/ FACILITY 217 - REAGENTS GENERAL
210 217-ZM-001 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 1 Manufacturers Standard
210 217-2M-002 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 2 Manufacturers Standard
210 217-2M-003 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 3 Manufacturers Standard
210 217-ZM-004 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 4 Manufacturers Standard
210 217-ZM-005 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 5 Manufacturers Standard
210 217-ZM-006 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 6 Manufacturers Standard
210 217-ZM-007 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 7 Manufacturers Standard
210 217-ZM-008 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 8 Manufacturers Standard
210 217-ZM-009 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 9 Manufacturers Standard
210 217-ZM010 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 10 Manufacturers Standard
210 217-ZM011 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 11 Manufacturers Standard

1953\17.05.0411953-000-MELST-0001_1.xls Process Plant Equipment List

Page 6 of 9

Lycopodium Minerals Pty Ltd




Lycopodium

KEFI MINERALS ETHIOPIA PLC
TULU KAPI GOLD PROJECT

Process Plant
Mechanical Equipment List

Revision No:

Print Date: 30/09/2016

Fixed/
) Tot | SiBy ) Mat! of Constr. : x KW KW
Plant Area | Equipment No. | go | S5 Equipment Name ey Process Duty Point Notes/Comments Vsa:::[:e - ol
210 217ZM012 | 1 | 0 |REAGENTS STORAGE STRUCTURE CONTAINER 12 Manufacturers Standard
210 217ZM013 | 1 | 0 |REAGENTS STORAGE DOME ROOM 1 Manufacturers Standard Dorme Shelter with enclosed end wall and door
210 217ZM014 | 1 | 0 |REAGENTS STORAGE DOME ROOM2 Manufacturers Standard Dorme Shelter with enclosed end wall and door
210 217ZM015 | 1 | 0 |REAGENTS STORAGE DOME ROOM3 Manufacturers Standard Dorme Shelter with enclosed end wall and door
210 217ZM016 | 1 | 0 |REAGENTS STORAGE DOME ROOM 4 Manufacturers Standard Dorme Shelter with enclosed end wall and door
210 217ZM017 | 1 | 0 |REAGENTS STORAGE DOME ROOM 5 Manufacturers Standard Dome Shelter with enclosed end wall and door
210 217ZM018 | 1 | 0 |[REAGENTS STORAGE DOME ROOM 6 Manufacturers Standard Dome Shelter with enclosed end wall and door
210 217ZM:019 | 1 | 0 |REAGENTS STORAGE DOME ROOM7 Manufacturers Standard Dome Shelter with enclosed end wall and door
210 217ZM020 | 1 | 0 |[REAGENTS STORAGE DOME ROOM 8 Manufacturers Standard Dome Shelter with enclosed end wall and door
210 217.2M-021 1 | 0 |REAGENTS STORAGE DOME ROOM9 Manufacturers Standard Dome Shelter with enclosed end wall and door
210 217ZM022 | 1 | 0 |REAGENTS STORAGE DOME ROOM 10 Manufacturers Standard Dome Shelter with enclosed end wall and door
AREA 210/ FACILITY 219 - COPPER SULPHATE
210 219-HP-001 1 | 0 |COPPER SULPHATE FEED HOPPER Ssat6L - clw manual rotary feeder
210 219ZM-002 | 1 | 0 |COPPER SULPHATE ROTARY VALVE Manufacturers Standard Manual Rotary Feeder
210 219-TK-001 1| 0 |COPPER SULPHATE MIXING / STORAGE TANK ss3t6L 5 m3 live capacity 0.3 m freeboard
210 219-AG-001 1 0 |COPPER SULPHATE MIXING TANK AGITATOR Manufacturers Standard Mixing Grade 316 stainless steel shaft and propeller. Single |, 06 06
stage propeller
210 219-PP-001 1 0 |COPPER SULPHATE DOSING PUMP 1 Manufacturers Standard 0:4101.1m3hat20m TDH, - |Progressive cavity o/w grade 316 stainless steel |, o\ 11 11
561.15 rotor and EPDM stator
AREA 220 FACILITY 222 - RAW WATER
220 222-TK-001 1| 0 |RAWWATERTANK Mild Steel 1000 m3 live capacity Botted construction
220 222-FL-001 1| 0 |RAWWATER TANK DISCHARGE FILTER Various - -
- 22200008 T 1o Jrawwarer pove 1 Sondond 227 m3h capacity, 56 m TOH, | Centifugal pump Giw direct coupled motor, flexible. |~ 0 0
1056 coupling, quard and rigid baseplate
-, 2229005 T 1o lrawwarerronp e Monutactorars Stndard 227 m3lh capaciy, 56 m TOH, | Centrifugal pump clw direct coupled motor, flexible. |~ 50 0
1056 coupling, quard and rigid baseplate
AREA 220 FACILITY 223 - PROCESS WATER
220 223-TK-001 1 0 PROCESS WATER TANK Mild Steel 500 m3 live capacity Bolted construction
Gland-sealed centrifugal pump oiw direct coupled
220 223-PP-001 1 0 |PROCESS WATER PUMP 1 Manufacturers Standard 311 m3/hr, 40 m TOH, 1.0SG | rmstor flexible coupling, guard and rigid baseplate, | Fxed 132.0 132.0
Gland-sealed centrifugal pump oiw direct coupled
220 223-PP-002 1| 1 |PROCESS WATER PUMP 2 Manufacturers Standard 31 3, 40 TOH, 106 |1votor fexible coupiing, guard and rigid baseplate, | FXed 1320
AREA 220/ FACILITY 224 - POTABLE WATER
220 224-TK-001 1 | 0 |POTABLE WATER STORAGE TANK Mild Steel 50 m3 Live Capacity 0.5 m freeboard
Skid-mounted system complete with control panel,
220 224-PP-001 1| 0 |PLANT POTABLE WATER PUMP 1 Manufacturers Standard 5m3fh capacity, 60m TDH | pressure transducers, valving, manifold efc. Feeder 22 22
Maintains constant 450kPa pressure in the system
Skid-mounted system complete with control panel,
220 224-PP-002 1| 1 |PLANT POTABLE WATER PUMP 2 Manufacturers Standard 5m3fh capacity, 60m TDH | pressure transducers, valving, manifold efc. Feeder 22
Maintains constant 450kPa pressure in the system.
220 224-V5-001 1| 0 |PLANT POTABLE WATER ACCUMULATOR Manufacturers Standard -
20 7205001 1 | o [WATER TREATVENT SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 ot es002 T s lovBS AREA LOWER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 724E5.003 T | 4 lovBS AREA UPPER SAFETY SHOWER ssa16 4.56 m3/h - shower / 0.90 m3/h -|Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
0 ot 008 T 1y Ioerox Lowen SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
0 e e008 T 1y oerox UpPER SAFETY SHOWER I, 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
0 28 E5000 1y omsEL UNLOADING SARETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
0 oaes007 T | o oL LoWER SAFETY SHOWER 1 5316 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
0 2825008 | 5 |ovANIDE AREA LOWER SAFETY SHOWER 516 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
. 72425000 1 | o |CyANIDE AREA UPPER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eye wash @ 130 kPa Scald valve
20 Paes 010 T | o lcAusTic ARER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 poaesont 1 | o |ACID UNLOADING SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 et on 1 | o A WASH COLUMN LOWER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 poaesots 1 |y ELumion CoLUMN TOP SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 S T |y ot upper sareTy sHOWER I 4.56 m3/h - shower / 0.90 m3/h | Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
220 oS0t 1 | o |CARBON REGENERATION SAFETY SHOWER 5316 4.56 m3/h - shower / 0.90 md/h -| Combination Safety Shower and Eyewash ciw Anti-
eve wash @ 130 kPa Scald valve
20 oS0t 1 | o ST SOLUTION AREA SAFETY SHOWER 5316 4.56 m3/h - shower / 0.90 md/h -| Combination Safety Shower and Eyewash ciw Anti-
eve wash @ 130 kPa Scald valve
20 oS0t 1 | o |GoLoROOM LoWER SAFETY SHOWER 516 4.56 m3/h - shower / 0.90 md/h -| Combination Safety Shower and Eyewash ciw Anti-
eve wash @ 130 kPa Scald valve
220 oS0t T | o |coLoroom UPPER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 md/h -| Combination Safety Shower and Eyewash ciw Anti-
eve wash @ 130 kPa Scald valve
0 2 ES 01 T 1 o lot Aen LoWER SArETY SHOWER 2 ssat6 4.56 m3/h - shower / 0.90 m3/h -| Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 22025020 T 1 o lsro i reen sareTy SHOWER I 4.56 m3/h - shower / 0.90 m3/h -| Combination Safety Shower and Eyewash o/w Anti-
eve wash @ 130 kPa Scald valve
0 20 E5.001 1 | 0 | ovoLoNE CLUSTER SArETY SHOWER I 4.56 m3/h - shower / 0.90 m/h -| Combination Safety Shower and Eyewash o/w Anti-

eye wash @ 130 kPa

Scald valve
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0 at502 1 | 0 |MILL DISCHARGE HOPPER LOWER SAFETY SHOWER [ 4.56 m3/h - shower / 0.90 m/h -| Combination Safety Shower and Eyewash ciw Anti-
eye wash @ 130 kPa Scald valve
20 oeE5.028 1 | o | AREA LOWER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m/h -| Combination Safety Shower and Eyewash ciw Anti-
eye wash @ 130 kPa Scald valve
0 20E5.024 1 | o | AREA UPPER SAFETY SHOWER I 4.56 m3/h - shower / 0.90 m/h -| Combination Safety Shower and Eyewash ciw Anti-
eye wash @ 130 kPa Scald valve
220 20£5.025 1 | 0 |CRUSHING AREA SAFETY SHOWER . PORTABLE st 4.56 m3/h - shower / 0.90 m3/h -| Combination Safety Shower and Eyewash ciw Anti-
eye wash @ 130 kPa Scald valve - Portable Unit.
[AREA 220 | FACILITY 225 - GLAND SEALING WATER
220 226-FL-001 1 | 0 |GLANDWATER PUMP 1FILTER Various - .
Vertical centrifugal pump ciw direct coupled motor,
220 225-PP-001 1| 0 |GLANDWATER PUMP 1 Manufacturers Standard 10 m3/h capacity, 90 m TDH Fixed 55 55
quard and rigid baseplate
220 226-FL-002 1 | 0 |GLANDWATER PUMP 2 FILTER Various - .
Vertical centrifugal pump ciw direct coupled motor,
220 225-PP-002 1 1 |GLAND WATER PUMP 2 Manufacturers Standard 10 m3/h capacity, 90 m TDH Fixed 55
quard and rigid baseplate
AREA 220 / FACILITY 226 - COOLING WATER
220 226-HX-001 1| 0 |cOOLING TOWER Various - Cooling tower c/w fan Fixed 1.0 1.0
220 226-PP-001 1 | 0 |COOLING TOWER RECIRCULATION PUMP 1 Manufacturers Standard - Part of Cooling Tower package Fixed 150 15.0
220 226-PP-002 1 1 |COOLING TOWER RECIRCULATION PUMP 2 Manufacturers Standard - Part of Cooling Tower package Fixed 150
220 226-FL-001 1 | 0 |COOLING TOWER FILTER Manufacturers Standard - Part of Cooling Tower package
220 226.PP-003 1 | 0 |COOLING WATER PUMP 1 Manufacturers Standard - . Fixed 1.0 1.0
220 226-PP-004 1| 0 |COOLING WATER PUMP 2 Manufacturers Standard - - Fixed 1.0 1.0
220 226-HX-002 1 | 0 |COOLING WATER HEAT EXCHANGER Various - Part of Cooling Tower package
220 226-PP-005 1| 0 |COOLING WATER BIOCIDE DOSING PUMP Manufacturers Standard B Part of Cooling Tower package Fixed 06 06
220 226-PP-006 1 | 0 |COOLING WATER ANTISCALANT DOSING PUMP Manufacturers Standard - Part of Cooling Tower package Fixed 06 06
AREA 220 / FACILITY 228 - FIRE WATER
220 228-FL-001 1 | 0 |FIREWATER SUCTION FILTER Manufacturers Standard Part of Fire Protection Pump skid
220 228-PP-001 1 0 |FIRE WATER JOCKEY PUMP Cast Iron Casing, Stainless 1 m3fhr capacity, 70MTOH, 115 1 of Fire Protection Pump skid Feeder 14 14
|Steel Impeller sG
220 228-PP-002 1 0 |FIRE WATER PUMP (ELECTRIC) Cast Iron :2:(3'"3/” capacity, 73m TDH, | o1 of Fire Protection Pump skid Feeder 550 550
20 228-PP-003 1 | o |Fime waTER PUMP (DIESEL) Cast ron 120 m3/hr capacity, 73 m TDH, |Part of Fire Protection Pump skid.
1sa Dicact couniad diosald diosal
220 228-V8-001 1 | 0 [FIREWATER ACCUMULATOR Manufacturers Standard . Part of Fire Protection Pump skid
220 |228HR-001-020| 20 | O |FIRE WATER HOSE REELS Various Min flow:0.45 @ 220 kPA clw nozzle, reel isolation valve, and 36 m hose
20 | 296.51001-010| 10 | 0 |FIRE WATER HYDRANTS arious 50 m3/hr per hose, 2 hoses per |/w cabinet, 2 x 25m hoses c/w nozzles
hydrant, max 1000 kPa 7-off hydrants clw foamer kit
AREA 230 / FACILITY 232 - WATER TREATMENT PLANTS
230 232-TE-001 1| 0 [PLANT POTABLE WATER TREATMENT PLANT Various 3 ma/hr potable water capacity |- Feeder 10+0.1 101
230 232-ZM-001 1| 0 |UVSTERILISER Manufacturers Standard - Part of Water Treatment package
230 232-ZM-002 1 1 |V STERILISER Manufacturers Standard . Part of Water Treatment package
AREA 230 / FACILITY 233 - SEWAGE COLLECTION & TREATMENT
230 233-PP-001 1 0 |SEWAGE MACERATOR PUMP STATION 1 Various 10 m3fh capacity, 20m TDH | \umber and arrangement of sewage forwarding o 15 15
pumps to be confirmed
230 233-PP-002 1 0 |SEWAGE MACERATOR PUMP STATION 2 Various 10 m3/h capacity, 20 m TDH | NUTPer and amangement of sewage forwarding | o 15 15
pumps to be confirmed
230 233-TE-001 1 0 |SEWAGE TREATMENT PLANT Manufacturers Standard 350 personnel @ 130L per |, Feeder 1.0 1.0
person per day
230 233-TK-001 1 | 0 |GREYWATER SURGE TANK Mild Steel 15 m3 capacity Part of STP package
230 233-PP-004 1 | 0 |GREYWATER TRANSFER PUMP Cast Iron 8 m/h capacity, 20m TDH  |Part of STP package
230 233-TK-002 1 | 0 |TREATED SLUDGE TANK Mild Steel - Part of STP package
|AREA 240/ FACILITY 241 - COMPRESSED AIR
I
240 241-C0-001 1 0 |PLANT AIR COMPRESSOR 1 Manufacturers Standard 550 Am3/h FAD @ 700 kPag | \"ect drive oil Injected, air cooled air compressor |, 75.0 75.0
chw air inlet and outlet filers
Di il It
240 241-C0-002 1 1 |PLANT AIR COMPRESSOR 2 Manufacturers Standard 550 Am3/h FAD @ 700 kPag |2 oct drive: ol Injected, air cooled air compressor |\ 75.0
chw air inlet and outlet filers
240 241-FL-001 1 1 |PLANT COMPRESSOR 1 FILTER 1 Manufacturers Standard 550 Am3/h FAD @ 700 kPag  |Part of Compressed Air Systems Package
240 241-FL-002 1| 1 |PLANT COMPRESSOR 1 FILTER 2 Manufacturers Standard 550 Am3/h FAD @ 700 kPag  |Part of Compressed Air Systems Package
240 241-FL-003 1 1 |PLANT COMPRESSOR 2 FILTER 1 Manufacturers Standard 550 Am3/h FAD @ 700 kPag  |Part of Compressed Air Systems Package
240 241-FL-004 1 1 |PLANT COMPRESSOR 2 FILTER 2 Manufacturers Standard 550 Am3/h FAD @ 700 kPag  |Part of Compressed Air Systems Package
240 241.VS-001 1 0 |PLANT AIR RECEIVER Mild Steel 3 m3 live capacity clw spring loaded safety valve, pressure gauge,
manual drain valve and automatic drain.
550 m3/hr FAD @ 700 kPa /
240 241-DR-001 1| 0 [PLANTAIRDRYER 1 Manufacturers Standard 5°C Discharge Temp./3°C | Part of Compressed Air Systems Package Feeder 20 20
550 m3/hr FAD @ 700 kPa /
240 241-DR-002 1| 1 [PLANTARDRYER2 Manufacturers Standard 5°C Discharge Temp./3°C | Part of Compressed Air Systems Package Feeder 20
) ) clw spring loaded safety valve, pressure gauge,
240 241-V8-002 1 | 0 |CRUSHING AREA AIR RECEIVER Mild Steel 3m3 live capacity - y )
manual drain valve and automatic condensate drain.
) chw spring loaded safety valve, pressure gauge,
240 241-V5-003 1 | 0 |GRINDING AREA AIR RECEIVER Mild Steel 3 m3 live capacity i )
manual drain valve and automatic condensate drain.
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[AREA 240/ FACILITY 242 - BLOWER AR
Air cooled, single stage centrifugal , 100% ol free,
250 242-8L-001 1| 0 |CIL&CYANIDE AIR BLOWER 1 Standard 1089 Nm3/hr FAD @ 225 kPag |direct drive, complete with integral after cooler and | Fixed 1320 1320
inlet fter.
Swing standby unit
Air cooled, single stage centrifugal , 100% ol free,
250 242-BL-002 1 1 |CIL & CYANIDE AIR BLOWER 2 Standard 1089 Nma/hr FAD @ 225 kPag | - oo oo stage centiug Fixed 132.0
direct drive, complete with integral after cooler and
inlet filter.
Swing standby unit.
Air cooled, single stage centrifugal , 100% ol free,
250 242-8L-003 1 | 0 |CIL&CYANIDE AR BLOWER 3 Manufacturers Standard 1089 Nm3/hr FAD @ 150 kPag Fixed 1320 1320
direct drive, complete with integral after cooler and
inlet fter.
AREA 250 / FACILITY 251 - FUEL STORAGE & DISTRIBUTION
250 251-TK-001 1 0 |PLANT DIESEL DAY TANK Mild Steel 5m3 live capacity Sef bunded tank
Final details to be confirmed.
250 251-PP-001 1 | 0 |DIESEL DISTRIBUTION PUMP Manufacturers Standard 5ma/h capacity, 25m TDH | Final details to be confirmed Fixed 08 08
250 251-FL-001 1 0 |POST DAY TANK DIESEL FILTER 1 Various S m3h @250 kPa, 100 micron |,y yetais to be confirmed
filter aperture
250 251-FL-002 1 1 |POST DAY TANK DIESEL FILTER 2 Various S m3h @250 kPa, 100 micron |,y deais to be confirmed
fiter aperture
250 251-TK-002 1 0 |DIESEL CONSTANT HEAD TANK Mid Steel 0.5 m3 live capacity Self bunded tank
Final details to be confirmed
AREA 330 / FACILITY 331 - RAW WATER SUPPLY
330 331--001 1 | 0 |RAWWATER DIVERSION DAM Manufacturers Standard
330 331-PP-001 1| 0 |RAWWATER DAMPUMP 1 Manufacturers Standard 333 m3/h capacity, 39 m TDH  |Submersible pump c/w pontoon Fixed 1150 1150
330 331-PP-002 1 1 |RAW WATER DAM PUMP 2 - SPARE Manufacturers Standard 333 m3/h capacity, 39 m TDH  |Submersible pump ONLY - Un-Installed Spare  |Fixed 1150
330 331-ZM-001 1| 0 RAWWATER PUMP PONTOON Manufacturers Standard
[AREA 350/ FACILITY 351 - TAILINGS DAM
350 351-PP-001 1| 0 |TMFUNDERDRAINAGE PUMP Manufacturers Standard 1 m3/h capacity, 20m TDH | Design by others Fixed 04 04
350 351-PP-002 1| o |TMFSEEPAGE PUMP Manufacturers Standard 25 ma/h capacity, 40m TDH | Design by others Fixed 04 04
[AREA 350/ FACILITY 353 - DECANT SYSTEM
350 353-PP-001 1 | 0 |DECANTRETURNPUMP 1 Manufacturers Standard 333 m3/h capacity, 44 m TDH | Submersible pump c/w pontoon Fixed 1150 1150
350 353-PP-002 1 1 |DECANT RETURN PUMP 2 - SPARE Manufacturers Standard 333 m3/h capacily, 44 m TDH  |Submersible pump ONLY - Un-Installed Spare  |Fixed 1150
350 353-ZM-001 1| 0 |DECANTPUMP PONTOON Manufacturers Standard

1953\17.05.0411953-000-MELST-0001_1.xls Process Plant Equipment List
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I_m:.x! um KEFI MINERALS ETHIOPIA PLC Village
TULU KAPI GOLD PROJECT Equipment List

Ver me e Revision No: 1
Print Date: 30/09/2016

Fixed!
Tot | S/By Matl of Constr. KW KW
Plant Area | Equipment No. | oo | 0 Equipment Name R i Process Duty Point Notes/Comments Variable I = ’ o)
Speed
AREA 330 / FACILITY 332 - VILLAGE POTABLE WATER
330 332-TK-001 1 0 |VILLAGE POTABLE WATER STORAGE TANK Mild Steel 50 m3 live capacity Bolted construction - - -
Skid-mounted system complete with control panel,
330 332-PP-001 1 0 |VILLAGE POTABLE WATER PUMP 1 Manufacturers Standard 5 m3/h capacity, 60 m TDH | pressure transducers, valving, manifold etc. Feeder 22 22
Maintains constant 450kPa pressure in the system
Skid-mounted system complete with control panel,
330 332-PP-002 | 1 1 |VILLAGE POTABLE WATER PUMP 2 Standard pressure transducers, valving, manifold etc Feeder 22 22
Maintains constant 450kPa pressure in the system
AREA 330 / FACILITY 333 - VILLAGE WATER TREATMENT
9.5 m3/hr potable water
330 333-TE-001 1 0 |VILLAGE POTABLE WATER TREATMENT PLANT Various Feeder 10+0.1 10.1
capacit
330 333-ZM-001 1 0 |UV STERILISER Standard - Part of Water Treatment package
330 333ZM-002 | 1 1 |UV STERILISER Manufacturers Standard - Part of Water Treatment package
[AREA 360 / FACILITY 363 - GATEHOUSE
360 363-CA-001 1 0 |GATEHOUSE CCTV CAMERA
360 363-MO-001 | 1 0 |GATEHOUSE CCTV MONITOR
AREA 380 / FACILITY 383 - VILLAGE FIRE WATER
380 383-FL-001 1 0 |FIRE WATER SUCTION FILTER Manufacturers Standard Part of Fire Protection Pump skid
380 383-PP-001 1 0 |FIRE WATER JOCKEY PUMP Cast Iron Casing, Stainless 1 m3fhr capacity, 70m TOH. 1|51 ¢ Fire Protection Pump skid Feeder 11 11
Steel Impeller sG
380 383-PP-002 1 0 |FIRE WATER PUMP (ELECTRIC) Cast Iron 120 m3/hr capacity, 73 m TDH, |part of Fire Protection Pump skid Feeder 55.0 55.0
ion
380 383.PP003 | 1 0 |FIRE WATER PUMP (DIESEL) Cast Iron 120 m3/hr capacity, 73 m TDH, | Part of Fire Protection Pump skid
1en Dot srvsnloct dineal druan sl dineol ansine.
380 383-VS-001 1 0 |FIRE WATER ACCUMULATOR Manufacturers Standard 5 Part of Fire Protection Pump skid
380 383-HR-001 - 5 0 |FIRE WATER HOSE REELS Various - c/w nozzle, reel isolation valve, and 36 m hose
00
380 383FH-001- | o | o |FIRE WATER HYDRANTS Various i Glw cabinet, 2 x 25m hoses clw nozzles
010 7-off hydrants ciw foamer kit
[AREA 380 / FACILITY 384 - VILLAGE SEWAGE TREATMENT
380 384-PP-001 1 0 |VILLAGE SEWAGE MACERATOR PUMP STATION 1 Various 10 m3/h capacity, 20m TR |\umber and amangement of sewage forwarding |y 15 15
pumps to be confimed
380 384-PP-002 1 0 |VILLAGE SEWAGE MACERATOR PUMP STATION 2 Various 10 m3/h capacity, 20m TDH ~|Number and arrangement of sewage forwarding | ggoqer 15 15
to b confizeaad
380 384-TE-001 1 0 [VILLAGE SEWAGE TREATMENT PLANT Manufacturers Standard 350 personnel @ 130Lper | Feeder 110 1.0
person per day
380 384-TK-001 1 0 |GREY WATER SURGE TANK Mild Steel - Part of STP package
380 384-PP-003 | 1 0 |GREY WATER TRANSFER PUMP Cast Iron 8m3/h capacity, 20 m TDH  [Part of STP package
380 384-TK-002 | 1 0 |TREATED SLUDGE TANK Mild Steel - Part of STP package

1953\17.06.04\1953-000-MELST-0001_1.xls Village Equipment List
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TULU KAPI GOLD PROJECT
STUDY UPDATE

APPENDIX 6.3

PROCESS FLOW DIAGRAMS (PFDS)
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STUDY UPDATE

APPENDIX 6.4

ELECTRICAL LOAD LIST

1953\17.04\1953-000-GEREP-0001_C May 2017
Lycopodium Minerals Pty Ltd
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Tulu Kapi Project
Revised Mill Size

Geoff,

Attached please find the latest modelling incorporating the data derived from applying specific grinding
energies at various grind sizes into the mine model.

Yours sincerely,

ORWAY MINERAL CONSULTANTS (WA) PTY LTD

Fred Kock

Principal Metallurgist

Orway Mineral Consultants (WA) Pty Ltd
Level 4, 1 Adelaide Terrace, East Perth, Western Australia 6004 | +61 8 6210 5601 | omc@orway.com.au | www.orway.com.au
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LYCOPODIUM MINERALS
TULU KAPI MILL SIZE

1.0 INTRODUCTION

Geoff Duckworth, representing Lycopodium Minerals, requested OMC to provide a mill size for the Tulu Kapi
Project in Ethiopia.

To conduct the modelling, OMC provided specific energy requirements for each comminution sample tested
at Pgo grind sizes of 75, 106, 125 and 150 um to enable the resource modelling to better account for the
hardness profile.

The OMC Power Model for grinding circuit modelling and mill sizing is based on a consideration of the total
power involved in the comminution process1.

By applying the specific energy at each comminution sample location a more representative hardness profile
was generated. Note the following detail from the Mining Consultant: To generate these values, the Specific
Energy values for samples tested by OMC were coded into the resource block model, based on their spatial
location within deposit. The coding was carried out using a simple nearest neighbour technigue so there is
no transition between zones of hardness. The block model was then run through the mine schedule process
and the values were output (along with the processing schedule) for each time period on a tonnes weighted
average basis.

The specific grinding energy that was provided to the resource consultants is summarised in Table 1-1. The
energy estimation is based on a typical SAG milling approach (10% ball charge, 75% Nc speed).

' OMC POWER-BASED COMMINUTION CALCULATIONS FOR DESIGN, MODELLING AND CIRCUIT
OPTIMIZATION - P. Scinto, A. Festa, B. Putland — CMP Conference

Lycopodium Minerals 2
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Table 1-1 Comminution Specific Energies Provided to Resource Consultants
Axb BWi Specific | Specific | Specific
Specific | Energy | Energy | Energy
Energy to to to
Sample to 75um | 106um 125um 150um
Number Hole From-To (kWh/t) | (kWh/t) | (kWh/t) | (kWh/t) | (kWhlt)
17.6 16.0 13.1 11.8 10.5
PFS 11 TKBH41 215.9 - 229.5
17.6 15.9 13.0 11.8 10.5
PFS 16 TKBH43 68.4-79.9 253
17.9 16.1 13.1 11.8 10.5
PFS 19 TKBH41 281.9-306.9
19.4 17.3 14.0 12.6 11.2
PFS 27 TKBH38 244.0-259.9
TKMTO003 8.35-16.55
BFS Ox TKMT004 14.37-15.9 112 15.5 16.6 14.1 13.0 11.9
TKMTO004 22.32-25.05
Ox Variability 253 9.4 9.9
V4 TKMTO005 19.2-20.75 8.4 7 71
Ox Variability
V9 SAP Zone 2 (SP201 - SP212) 357 121 11.9 9.9 9.0 8.2
Ox Variability
V10 SAP Zone 3 (SP301 - SP310) o ERE Ll €52 e S0
BFS Fresh
Lode 1 TKMT004 25.05 - 63.7 82 15.5 18.0 15.5 14.4 13.3
TKMTO001 385.62-395.23
BFS Fresh TKMT001 418.15-424 6 39 18.0 25.2 22.2 21.0 19.7
Lode 3
TKMTO001 425.08-457
Fresh Refer OMC
Comminution Report no 72 15.0 18.4 15.9 14.9 13.8
Variability 1 8865
Fresh Refer OMC
Comminution Report no 48 17.7 23.0 20.1 18.9 17.6
Variability 2 8865
Fresh Refer OMC
Comminution Report no 39 17.8 24.9 22.0 20.7 19.5
Variability 3 8865
Fresh Refer OMC
Comminution Report no 31 19.1 28.2 251 23.8 22.6
Variability 4 8865
Fresh Refer OMC
Comminution Report no 46 15.0 21.3 18.8 17.8 16.7
Variability 5 8865

Lycopodium Minerals
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2.0 DESIGN CRITERIA

The design criteria used for mill selection is summarised in Table 2-1

Table 2-1 Design Criteria

Parameter Units Criteria Source
Production Mtpa 1.5 Client
Grinding Circuit
Availability % 91.3 Client
Annual Operating Hours h 8,000 Client
Throughput t/h 187.5 Client
Final Product Size, Pgg um 125 - 150 Client
Design Specific Energy kWhit 17.7 85" Percentile of Monthly Blends
Testwork
BWi kWhit 15.5 Derived from design energy
A 78.8 Derived from design energy
b 0.6 Derived from design energy
Axb 45.7 Derived from design energy
Ali g 0.384 Weighted Average
SG 2.76 Weighted Average

The design point is based on the 85" percentile of the modelled monthly specific energies to achieve a
product size of 80% passing 125um to 150um throughout the project life. The design testwork was back
calculated to reflect the design specific energy.

Targeting a grind size in the region of 125 to 150 ym for primary ore, depending on the blend of primary ore
types presented to the process plant, has a number of advantages:

° Controlling cyclone overflow density in a process plant with no pre-leach thickening often means
classification efficiency is compromised to ensure leach feed density is maintained. It is important
to maintain leach feed density when processing ‘clean’ primary ores because suspending coarse
particles (>250 um) becomes problematic. CIL tanks can potentially build up with coarse particles
which are difficult to remove from tanks without taking tanks off line and manually cleaning out.
Targeting a grind Pgg in the region of 125 to 150 um will reduce the proportion of particles in the
size region that may cause suspension problems and allow for some variation in classification
efficiency and the general ability of the plant operators to maintain the target grind size.

° The process plant will be designed to have a hydraulic capacity capable of handling a throughput
rate of 1.7 Mtpa when treating oxide ore. The target primary ore treatment rate is 1.5 Mtpa,
however, depending on the ore locations that make up the primary ore blends and the classification
efficiency and suspension characteristics of coarse ore particles it may be possible to marginally
increase design primary ore throughput rates during some periods. This may have project cash
flow benefits or allow overall tonnages treated annually to meet budget if throughput is reduced
below design during periods of higher than design ore hardness.

Lycopodium Minerals 4
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The resource modelling output, showing the monthly specific energies required at various grind sizes
compared to the design point are shown in Figure 2-1.

25

s
Z
= = Jun 2016 Design 125um
(=2
9] =—spe3_075
b
e ——spe3_106
‘S
3 ——spe3_125
w
==gpe3_150
5
7Hmoﬁml\HI.OQMI\HI.OQMI\HLOQMI\HLO@MI\HU)O')MI\
A H N N NN ST T O OO O©N~MNOWOWOWOO O O O A
Ea e B B I |
Months
Figure 2-1 Energy requirements at various grind sizes

The feed contribution of each ore type is shown in Figure 2-2. Please note: the reference to SAP, FRESH
and HARD are the original DFS hardness classification used (i.e. using the 1600 mRL FRESH / HARD
boundary) and is not directly comparable to the hardness profile as shown in Figure 2-1.
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Figure 2-2 Feed Blend (July 2016)
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3.0 MILL SELECTION

The mill selection is shown in Table 3-1. Two scenarios are shown, namely the mill conditions to achieve the
design of 17.7kWh/t pinion power, and also the turndown required to achieve the average specific energy for
the first twelve months of operation, namely 13.0kWh/t.

Table 3-1 SS SAG Mill Sizes

Parameter Units Design Turndown
Mill Type SS SAG Mill SS SAG Mill
Number of Mills - 1 1
Inside Shell Diameter m 6.70 6.70
Effective Grinding Length (EGL) m 6.20 6.20
L:D Ratio - 0.93 0.93
Imperial Measurements ft x ft 22 x20.3 22 x20.3
Mill Discharge Type - Grate Grate
Mill Discharge Percent Solids % 75 75
Liner Thickness — new mm 100 100
Mill Speed Range - 60-80 60-80
Mill Speed — Duty %Nc 75 60
Mill Speed — Duty rom 12.5 10.0
Ball Charge — Duty % 11 12
Ball Charge — Maximum % 16 16
Total Load — Duty % 25 17
Total Load — Maximum % 35 35
Specific Energy kWh/t 17.7 13.0
Pinion Power — Duty kW 3,320 2,440
Pinion Power — Maximum kW 4,360 4,360
Recommended Installed Power* kW 4,600 4,600

*SAG mill motor sized at 80% Nc, 16% ball charge, 35% total load and 95% motor efficiency

The selected mill provides some contingency during the early years of operation. Indications are that a
pebble crusher is not required in the circuit, though it may be beneficial in the later years of the project when
processing the harder ore. As such OMC would strongly recommend including the pebble crusher in the
layout design so that it can be retrofitted later.

A 22" mill diameter is recommended as a minimum to limit slurry pooling. The use of a 24’ mill could be
considered as a cost effective option if a suitable design is available (from an engineering and mill vendor
perspective).

4.0 RECOMMENDATION

The approach of linking the comminution samples to the resource model is not OMC's typical design basis.
Allowing for some extra contingency is thus prudent since the design point is effectively a weighted average

Lycopodium Minerals 6
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value. OMC cannot comment on how well the hardness profile represents the overall resource as there are
only 15 samples on which to base the hardness profile.

In order to ensure all parties understand and quantify the risk, the individual sample energy requirements to
achieve a product size Pgy of 125um and 150um are shown in relation to the nominal and maximum
operating conditions of the selected mill. It is evident from Figure 4-1 that when significant amounts of the
Hard Fresh ore is processed, that the mill could struggle. Blend management is therefore of utmost
importance.

mmm Sample Specific Energy
(125um)

I Sample Specific Energy
(150um)

Specific Energy, kWh/t

= = = Nominal Design

e Maximum Operable

Figure 4-1 Selected mill in relation to the original samples

Lycopodium Minerals 7
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5.0 DISCLAIMER

The material and advice produced by OMC as contained in this report is for the internal use of the client only
and OMC takes no responsibility and accepts no liability for the use of or reliance upon any such material or
advice by any third party. Should a third party suffer any loss or damage as a result of using or relying upon
such material or advice, OMC shall in no way be liable to the client or the third party.

6.0 STANDARD WARRANTY

Orway Mineral Consultants warrants that it will perform the Services in accordance with standards of care
and diligence normally practised by recognised engineering consulting firms in performing services of a
similar nature. If during the one (1) year period following completion or termination of the Services, it is
shown that there is error in the report or Services as a result of those standards not having been met, and
you have promptly notified Orway Mineral Consultants in writing of such error, Orway Mineral Consultants
shall perform on a reimbursable basis but without any additional fees, such corrective services as may be
necessary within the original scope of Orway Mineral Consultants Services to remedy such error. This
warranty shall constitute Orway Mineral Consultants sole liability with respect to the Services or any
information or report supplied to you. Acceptance of our report or use of any of the Services or information
shall constitute a release and agreement to defend and indemnify Orway Mineral Consultants from and
against all other liabilities arising.

7.0 OWNERSHIP

This report, together with all intellectual property contained or embodied therein remains the property of
Orway Mineral Consultants, subject only to an express written agreement with the client to the contrary.

Prepared by ORWAY MINERAL CONSULTANTS (WA) PTY LTD:

Fred Kock

Principal Metallurgist

Countersigned by:

Brian Putland

Principal Metallurgist

©-Orway Mineral Consultants (WA) Pty Ltd, 2016

Lycopodium Minerals 8
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COHMBEULTING

1. INTRODUCTION

1.1 DESIGN CRITERIA AND OBJECTIVES

1.1.1 Design Objectives

The design objectives for the Tailings Storage Facility (TSF) are as follows:
o Permanent and secure containment of all solid waste materials.
e Maximisation of tailings densities using sub-aerial deposition.
« Removal and reuse of free water.
e Reduction of seepage.
o Containment of design storm events within the TSF.
e Ease of operation.
o Rapid and effective rehabilitation.

The design objectives for the water management and sediment control system are as

follows:
e Diversion of rainfall runoff from catchment areas upstream of the TSF, around
site infrastructure to discharge off site downstream of the project.
e Supply of raw water for plant use.
e Reduction of sediment-laden runoff from\ the site infrastructure using source

control measures, to reduce sediment\loading.

1.1.2 Design Criteria
1.1.2.1 Consequence Category
Population at Risk

Based on the preliminary dam break assessment the population at risk (PAR) falls in

the 1 to 10 category.
Severity Level
The severity level for a dam break is assessed as Medium to Major.

Consequence Category

Based on ANCOLD “Guidelines on Tailings Dams — Planning, Design, Construction,
Operation and Closure” May 2012 the consequence category for the facility is rated as
‘High C’.

PE402-12_02 TSF and Water Management System Rev C.docx
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1.1.2.2 Design Criteria
Based on the Consequence Category the following design criteria were used:

o Extreme Storm Storage Allowance: Maximum of a 1:100 AEP 72 hour or a 1 in
100 Wet Year Sequence.

o Freeboard: 1:10 AEP Wind plus 0.5 m.

o Design Spillway Floods: PMF.

e Earthquake: OBE = 1in 1,000 yr; MDE = 1:10,000 yr.

1.2 CLIMATE DATA
Monthly Data
The climate data used was based on processed rainfall data from Gore and
evaporation data from Peens & Associates “Tulu Kapi Tailings Storage Facility
Baseline Hydrological Assessment”, February 2012. The data are summarised in
Table 1.1.

Table 1.1: Monthly Climate Data

Month Rainfall Evaporation
(Lake
equivalent)
Average 1in100 Wet 1in\100 Dry
Year Year (mm)
January 14.3 17.6 19.0 136
February 42.9 2.5 24.8 155
March 42.9 179.0 20.7 156
April 318 36.8 14.9 160
May 155.0 314.5 191.3 140
June 275.0 372.2 192.1 104
July 161.4 384.7 104.3 69
August 290.9 380.6 188.0 65
September 275.0 514.4 2145 71
October 290.1 215.0 136.6 111
November 86.6 297.8 41.4 121
December 29.4 30.1 51.3 131
Total 1,695.3 2,745.2 1,198.9 1,419
Storm Data

The storm data analysis was based on daily precipitation data from Gore. After
removal of errors and outliers in the data the following storm values (Table 1.2) were

used.
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1.3

Table 1.2: Storm Events

Duration Frequency (Annual Recurrence Interval)
10 50 100 500 1,000
6 73 92 101 123 134
12 88 111 122 148 160
24 104 132 144 176 191
72 140 182 200 241 261

For the storm capacity in the TSF a conservative storm rainfall of 300 mm was used

(greater than the 1 in 1,000 years / 72 hr event).

GEOTECHNICAL CONDITIONS

The geotechnical conditions in the TSF and WD area were assessed based on

previous investigations and the following conclusions drawn:

The scope of work comprised drilling of 6 boreholes to depths of between 12 m
and 30 m into bedrock, excavation of 58 test pits, and laboratory testing of

selected samples.

The sub-surface profile within the TSF and WD_footprints comprises a variable
thickness of laterite and saprolite soils overlying.bedrock. Minimal depths of soil
overburden were encountered.in the valley floors, increasing to upwards of 25 m
across the basin areas. Fhe ‘soils \comprise \red brown or orange brown
predominantly medium to\high plasticity clayey silt. These soils are firm to stiff
becoming stiff to hard 'in\ consistency with depth and have low in situ
permeability. Bedrock comprises very weak to weak weathered Diorite,
becoming moderately.strong with depth. At the WD site, an intersection of highly
weathered, very weak Chlorite Schist was logged in borehole BH-5-03 between

8.2 m and 13.5 m depth as a sheared contact with a basic dyke.

Monitoring data indicates that groundwater is located at between 2.4 m and
15 m in the TSF and WD area. Test pit excavations in proximity to watercourses
encountered groundwater at a depth of approximately 1.0 m to 1.5 m indicating
that near to the valley floors the groundwater level will correspond approximately

with creek level.

Laboratory testing data indicates that the near surface soils should not be
susceptible to liquefaction.

Substantial quantities of borrow material may be sourced from the laterite and

saprolite clayey silt horizons which are present beneath the basin areas of both

facilities. It is recommended that some depth of low permeability soil cover
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should be left in place to mitigate potential seepage loss through the upper rock

horizons.

The ground conditions encountered at the proposed TSF and WD embankments

should provide competent foundations for the facility embankments.

1.4 TAILINGS CHARACTERISTICS

1.4.1

Physical Characteristics

The following tailings characteristics were assumed for the design:

Tailings SG 2.8 t/m®.
Pso 75 microns.
Slurry %solids 40%.

Initial Supernatant Release 48%.

Final Dry Density of Tailings Mass 1.3 t/m®.

It is recommended that testing to determine the physical behaviour characteristics of

the tailings is undertaken in the final design phase.

1.4.2 Geochemical Characteristics

Preliminary geochemical testing was undertaken and ‘the following significant factors

determined:

The tailings has low sulphide\ content (<0.01%) and‘thus will be non-acid

generating duringthe eperational phase.

The supernatant.and seepage is.expected to be neutral to alkaline with elevated

concentrations of arsenic, selenium,antimony and molybdenum.

Post closure potential elevated concentrations of iron and manganese may

generate acidity when the seepage flow is exposed to oxygen.

The design conclusions based on the preliminary data are as follows:

Seepage control measures will be required to limit seepage outflows.

Storm capacity on the facility will need to be sufficient to provide adequate

dilution prior to release.

A cover will need to be placed over the tailings at closure to limit water and

oxygen ingress.

It is recommended that an additional phase of geochemical testing on the tailings is

undertaken.
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1.5

TAILINGS STORAGE FACILITY DESIGN

1.5.1 Site Selection

A number of valleys within the current mine lease area were examined to assess the
tailings storage potential (Figure 1.1). This indicated that the only valley with sufficient
storage potential (within the lease boundaries) was the valley to the east of the plant

area.

1.5.2 General Description

The facility will be constructed in the valley to the east of the plant site (Figure 1.2).
The main embankment will be constructed at the northern end of the valley at a narrow
section. The valley has three main branches and the embankment will enclose a total
catchment of about 260 ha. In order to maintain the TSF as a ‘water negative’ facility
two water dams (WD1 & WD2) will be constructed upstream of the tailings area. The
water dams will divert water around the tailings area and also provide a raw water

supply for the plant.

Tailings discharge will occur from the downstream (north) side of the two water dams
and the eastern side of the tailings area with the tailings profile sloping down to the
decant pond on the western side of the main embankment<” The decant return will be
pumped back to the plant for reuse in the process. It\was assumed that tailings

deposition commences in October 2019.

1.5.3 Embankment Construction
The main embankment will be\a downstream multi.zoned embankment constructed
initially out of local borrow with mine waste providing the bulk of the future embankment

raises.

The embankment zones will\consist of an upstream erosion control layer consisting of
a geotextile layer for Stage 1 replaced with rockfill for future stages when it becomes
available from the pit; a low permeability (Zone A) upstream zone consisting of
selected local borrow materials moisture conditioned and compacted as required to
achieve a suitable low permeability and a downstream structural zone consisting of

local borrow for Stage 1 and Run of Mine waste for future stages.

The embankment crest will be 8 m wide with an upstream slope of 1V:2.5H and a
downstream slope of 1V:3H with nominal 5 m benches at 10 m height intervals (overall
slope of 1V:3.5H). The embankment lifts will be a minimum of ~ 2 m height to ensure a
downstream working platform width for fill placement of 15 m or more. Stage 1
Embankment Crest has been adjusted to ensure that should the tailings have a flatter
slope than the selected design slope (1V:120H) there is sufficient storage capacity

available.
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The staging of the embankment as presented herein is based on providing 12 months
capacity with each construction stage. The storage capacity is suitable if the plant is
commissioned in March (allowing for Stage 2 to be constructed between November
and February). If the plant is commissioned at any other time of the year then the

storage capacity will need to be reviewed and potentially adjusted.
The embankment staging is provided in Table 1.3.

Table 1.3: Embankment Staging

Year Stage Tonnage Months of Crest RL Lift Height
(Mt) Capacity (RLm) (m)

-1 1 1.43 12 1620.0 ~25 m Max
1 2 1.70 12 1625.3 4.1
2 3 1.70 12 1630.0 4.7
3 4 1.7 12 1633.8 3.8
4 5 1.50 12 1637.1 3.2
5 6 1.50 12 1639.7 2.6
6 7 1.50 12 1642.1 24
7 8 1.50 12 1644.4 2.2
8 9 1.50 12 1646.3 1.9
9 10 1.36 11 1648.2 1.9

Total 15.4 Final 1648.2

The embankment levels-given are the minimum height required and it is viable to raise

the embankment at a faster rate\to suit.mine waste production schedules.

To enhance the downstream stability. of.the embankment, drainage will be provided at

the base of the valley from the back of the Zone A to the downstream toe.

1.5.4 Seepage Control
To reduce seepage losses a number of seepage control measures will be incorporated

into the TSF design as follows:

o Cutoff Trench — a cutoff trench will be constructed at the end of the Zone A to

competent, low permeability foundation material (nominal 2 m depth).

e The base of the TSF area will be scarified and compacted to produce a low
permeability soil liner. In areas with unsuitable material or exposed rock suitable
material from elsewhere in the basin will be imported to form the low

permeability soil liner.

e Underdrainage System — an underdrainage system will be constructed in the

area in front of the embankment to drain the base of the tailings adjacent to the
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embankment and reduce water driving pressures into the underlying layers.

This system will only commence operation when the area is covered by tailings.

e Underdrainage Collection Sump — an underdrainage collection sump will be

installed to collect the water from the underdrainage system.

o Decant System — the decant system will be designed and operated to minimise

the decant pond as much as practicable.

o Downstream Monitoring Bores — the monitoring bores downstream of the
embankment will be constructed so that they can be converted to pump out

bores if required.

1.5.5 Decant System
The TSF decant system will be developed in two phases:

e Phase 1 — will operate in Stage 1 when the rate of rise is high and will consist of

a floating barge in the decant pond pumping return water back to the plant.

e Phase 2 — will operate from Stage 2 and will consist of a decant tower on the
west abutment adjacent to the main embankment. - As the supernatant pond
increases in elevation, additional towers will be constructed higher up the slope.
Each tower will consist of a concrete base and-1.8 m diameter slotted precast
concrete pipes. The towers will(be surrounded by free draining rockfill. The
collected supernatant will-bepumped back to the plant.> If required a pump
booster station could be constructed \on the\access causeway to the decant

tower.

1.5.6 Emergency Spillway

The TSF will be designed to” hold the 1 in 100 wet year rainfall runoff and/or a
11in 100 year 72 hr storm volume. Under nominal operating conditions with the TSF
managed in accordance with standard operating procedures the available stormwater
storage capacity will be in excess of the design storm volume and no discharge from
the TSF is expected.

In the event of an extreme event greater than the design storm any rainfall and
supernatant that cannot be stored on the facility will be discharged in a controlled
manner via an emergency spillway. The operational spillway will be constructed

around the east side of the TSF and will be designed for the PMF event.

A closure spillway will be constructed at the lowest point in the facility through the west

abutment ensuring no ponding of rainfall on the facility surface post closure.
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1.5.7 Tailings Deposition

The tailings delivery pipeline will be installed across WD1 and WD2 and then around
the eastern side of the facility. A total of about 6 to 8 discharge points will be installed.
A discharge pipeline will be extended down the valley to the top of the active tailings
area. As the tailings extends up the valley the discharge pipeline will be shortened
appropriately. This deposition approach will produce a sloping beach profile extending
down towards the main embankment. Given the low seismicity of the site (0.02 to

0.05g) it is not anticipated that any tailings liquefaction or slumping will occur.

1.5.8 Stability
The stability analysis has not been redone for the current design. The following points

should be noted:

e In the previous DFS with a part downstream / part upstream embankment the
stability analysis using site material parameters and a downstream slope of
1V:3H indicated the embankment was stable. The current design is a fully

downstream embankment with a flatter overall downstream slope of 1V:3.5H.

e In the previous DFS it was recommended that a drainage system was
constructed in the downstream embankment\zone to enhance stability. The

current design has a downstream drainage system.

e The embankment has been relocated into the narrowest section of the valley. At
its current location the 3D -effects of\ the ‘abutments will provide increased

stability.

Based on these factors it\is ‘considered thatthe embankment should be inherently

stable. A detailed stability:analysis| will. be undertaken as part of the final design.

1.5.9 Dam Break
A dam break analysis is required for the TSF. The local river is about 9 km

downstream of the TSF.

The overall slope from the TSF to the river is about 1V:70H. The gradient along the
river is about 1V:400 to 450H. Thus it is anticipated that the tailings will flow down to
the river as a slurry flow and then deposit along the river in both directions (Figure 1.3).
Typically along the flow path directly downstream of the TSF houses are placed on top
of the ridges and hills up to 30 to 50 m above the drainage path. Thus many of the

dwellings may not be impacted by a dam break flow.

Based on this preliminary assessment about 1 to 10 people may be at risk in a dam

break event.
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1.6

1.5.10 Closure and Rehabilitation
The closure concepts for the facility will depend on the long term geochemical stability

of the tailings and the post closure land use.

The tailings surface slopes down to the proposed closure spillway and thus minimal

reshaping of the surface is required.

The cover will incorporate a compacted low permeability layer to reduce infiltration and

oxygen ingress into the tailings post closure.

The top section of the cover will be designed to meet the post closure land use. For
example if the area is to be returned to cropping the cover materials will need to be
thick enough to prevent the roots of the crops from reaching the tailings surface. If

other potential land uses are proposed the cover will need to be modified appropriately.

WATER MANAGEMENT
1.6.1 General

The water management around the TSF consists of two components:

« The management of water on the tailings facility; in_ particular developing a

facility water management design that is water\negative.

e Supply of raw water for use in the plant.

The overall approach was based on_determining. the minimum* catchment size that
would allow the TSF to remain water negative-for different tailings areas and diverting

the remaining water flows in.such a way that the'water is available for use in the plant.

1.6.2 TSF Water Balance

1.6.2.1 Catchment Diversion

The first step in the water balance work was to determine the sensitivity of the TSF
Water Balance to catchment area. A simple annual water balance using typical

parameters was developed and the results are summarised in Table 1.4.

Table 1.4: Maximum Catchment for Water Negative Water Balance

Catchment Area Tailings Area (ha) at which
WB goes Water Positive
Full
(Catch = 260.2 ha) 48
With WD1 56
(Catch =210.5 ha)
With WD2 59
(Catch = 188.7 ha)
With WD1 and WD2 66.5
(Catch — 139.0 ha) '
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The TSF footprint based on the modelling reaches a maximum of about 58 - 60 ha. So

utilising both WD1 and WD2 should be sufficient to maintain a negative water balance.

1.6.2.2 Water Balance — Average Conditions

A monthly water balance was developed incorporating both the TSF and the diversion
systems. Under average climatic conditions the pond reaches the minimum pond size
in each dry season. The maximum pond size increases each year as the area of

tailings expands (Figure 1.4).

The peak volume occurs in the last wet season of the operation where the pond

reaches a maximum value of 557,200 m®.

1.6.2.3 Water balance — 1 in 100 Wet Year

A 1in 100 wet year was inserted (independently) into the model in each year as shown
on Figure 1.4. The modelling indicates the pond increases significantly in the wet year
but in the subsequent years returns back to the average pond configuration in
approximately two years of average rainfall. The peak volume occurs from a wet
sequence over the penultimate wet season of the operation where the pond reaches a
maximum value of 1,377, 000 m®. The embankment levels ‘as listed in Table 1.3 are

primarily controlled by the 1 in 100 wet year pond-volume-as 'shown on Figure 1.5.

1.6.3 Water Storage and Diversion

1.6.3.1 Water Diversion

As shown on Figure 1.2 the area upstream of the TSF catchment area will be diverted.
This will be achievedby constructing twe_water-dams in the two valleys to the east of
the plant site. Water Dam\1 (WD1) is in the valley directly below the plant site area.
This storage will provide water/back\to-the plant. Water Dam 2 (WD2) is in the next

valley to the east.
Associated with the two water dams are three diversion channels:

e Diversion Channel 1 (DC1) from WD1 northwards along the ridgeline from the

water management area.
« Diversion Channel 2 (DC2) from WD2 to WD1 — overflow water from WD2 will
flow along the channel to WD1.

e Diversion Channel 3 (DC3) east of WD2 directing runoff from the upper east
catchment into WD2.

Operationally water will be pumped from WD1 to the plant to provide the raw water
supply. Water will be pumped from WD2 to WD1 each dry season (nominally up to
50,000 m*month) to provide water in WD1 to supply the plant water demand. It is

necessary to build the water dams and diversion system in advance of commissioning
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in order to accumulate sufficient water for startup. In order to prevent a shortfall under
average conditions in Year 1 the two water dams needs to be constructed early enough
to capture one wet season prior to commissioning. Based on a plant commissioning
date of March 2020 the water dams would need to be operational in March 2019.
Should a 1 in 100 dry year condition occur in Year 1 the plant will have a total shortfall

of approximately 100,000m? between months 11 and 12 of Year 1.

1.6.4 Water Dams

The water dams will both be downstream multi zoned embankments with a 10 m wide
crest and upstream and downstream slopes of 1V:3H. The embankment zones will
consist of an upstream erosion control layer which will be durable waste rock of a
suitable size; an upstream low permeability zone (Zone A) to reduce seepage through
to the TSF area and a downstream structural zone (Zone C). The material for
constructing the two water dams will be won from local borrow. If suitable durable
waste rock is not available economically, HDPE could be used as an upstream face

erosion control system. Table 1.5 provides design data for the two water dams.

Table 1.5: Water Dams

Dam WD1 WD2
Catchment (ha) 497 105,
Height (m) 27 20
Storage Capacity (Mm?) 0:58 0.332
Nominal Embankment Fill (m®)\| 430,000 85,000

* Includes area from Diversion Channel'3

It is recommended that the ‘downstream faces of the water dams are vegetated to

reduce erosion and sediment loss.

1.6.5 Diversion Channels

The diversion channels are designed based on diverting the bulk of the rainfall runoff
from the upstream catchment and transferring water from water dam to water dam.
The channels will have a base width of 2 m and be a minimum of 0.8 m deep giving a

maximum flow rate of 4 m*/s or up to 300,000 m*/day.

For storm events that result in flow larger than these the diversion channels will be
designed to overflow into the TSF area. Similarly both water dams will have
emergency spillways to discharge into the TSF to prevent overtopping of the water dam

embankment.
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1.7

1.8

1.6.6 Water Supply

The two water dams are insufficient to supply the full plant water demand under both
average and 1 in 100 dry year climatic conditions. The model was run with an external
bore input based on the bore running for six months during the dry season (December

to May) each year. Table 1.6 summarises the bore input requirements.

Table 1.6: Bore Input Flows

Climatic Bore Supply Shortfall Years
Conditions Rate
(L/s)
Average 8.50 2to5
1in 100 Dry Year 2t05
Year -1 9.63 2t05
Year 1 12.54 1to 5
Year 2 15.47 2to5
Year 3 17.31 2t05
Year 4 15.13 2to5
Year 5 11.98 2to6
Year 6 9.58 2to7

A minimum bore inflow rate (assumed to. be ‘pumped into WD1) of 8.5 L/s will be
required to prevent shortfalls under-average climatic conditions increasing to a supply

rate of 17.3 L/s for 1 in 100 dry year-climatic conditions.

SEDIMENT CONTROL
The design of the TSF and water management system provide a high level of sediment

control in the existing structures as/follows:

o The water dams will act as sediment traps for the upstream catchments.

e« The TSF will act as a sediment trap for flows off the water dam embankments

and areas to the south of the water dams.

A sediment control pond will be constructed downstream of the TSF embankment to
capture sediment generated by runoff from the embankment. In later stages the
downstream section of the embankment will be constructed of waste rock and the

sediment control requirements will be reduced.

EXTERNAL WATER SOURCES
The construction of the water dams in advance of commissioning will potentially result

in sufficient water availability for the plant raw water needs for Year 1 depending on the
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climatic conditions at the site. Water demands for dust control or pit operations will

need to be supplied from other sources.
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TSF AND WATER DAM - DESIGN
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TULU KAPI GOLD PROJECT
STUDY UPDATE

APPENDIX 12.1

PROCESSING OPERATING COST ESTIMATE DETAIL
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Lycopodium Minerals Pty Ltd
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TULU KAPI GOLD PROJECT
STUDY UPDATE

APPENDIX 13.2

PRELIMINARY BASELINE SCHEDULE

1953\17.04\1953-000-GEREP-0001_C May 2017
Lycopodium Minerals Pty Ltd
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