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1 EXECUTIVE SUMMARY 

 Introduction 

This report comprises a Preliminary Economic Assessment όt9!ύ ƻŦ hǊŎŀ DƻƭŘΩǎ .ƭƻŎƪ мп Project 

(Project) located in Sudan. 

The PEA has been prepared by SGS Time Mining (Pty) Ltd on behalf of Orca Gold Inc. (Company). This 

Technical Report conforms to National Instrument 43-101 Standards of Disclosure for Mineral 

Projects (NI 43-101).  

 Property Description and Ownership 

 Property Description 

The Block 14 mineral exploration project covers an area of 3,747 km2.  It is located in the Nubian 

Desert in the northern region of the Republic of the Sudan, close to the international border with 

Egypt. The property is situated 700 km north of the national capital Khartoum and straddles the 

boundary between the Red Sea and Nile States. The nearest population centre is the town of Abu 

Hamad, located 180 km due south of the property. 

 Ownership 

All exploration and mining projects in Sudan are subject to The Mineral Resources Development and 

Mining Act, 2007, which sets forth the legal and fiscal framework for the administration of the 

ŎƻǳƴǘǊȅΩǎ ƳƛƴŜǊŀƭ ƛƴŘǳǎǘǊȅ ōȅ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ aƛƴŜǊŀƭǎ όaƻaύΦ LƴŘǳǎǘǊƛal levels of exploration and 

mining rights are provided for in the Mining Code, defined by concession agreements and granted 

under Exclusive Prospecting Licence and Mining Leases. The Sudan Mineral Resources Company 

(SMRC) has been established by the Ministry of Minerals to oversee and monitor mineral exploration 

and development. 

The Exclusive Prospecting License (EPL) for Block 14 was originally granted to Meyas Nub under a 

Concession Agreement dated May 19, 2010. A purchase agreement dated 1st March 2012 (the 

άtǳǊŎƘŀǎŜ !ƎǊŜŜƳŜƴǘέύΣ ƎǊŀƴǘŜŘ Sand Metals Company Ltd (SMCL), a wholly owned subsidiary of 

Orca, the right to acquire a 70% interest in Meyas Sand Mineral Company Ltd (MSMCL), a Sudanese 

joint venture company incorporated to hold the Block 14 EPL.  

Under the terms of the Purchase Agreement, SMCL have paid Meyas Nub USD $9.5 million in three 

instalments, in exchange for an increasing ownership interest. 

The Exclusive Prospecting Licence is granted under terms of the concession agreement for the 

exploration and exploitation of gold and associated metals and minerals in Lower Gabgaba Area 

όά.ƭƻŎƪ мпέύΦ ¢ƘŜ ƛƴƛǘƛŀƭ ŜȄǇƭƻǊŀǘƛƻƴ ǇŜǊƛƻŘ ǿŀǎ ŦƻǊ п ȅŜŀǊǎΣ ƘƻǿŜǾŜǊ ŘǳǊƛƴƎ нлмпΣ ǘƘŜ Ƨƻƛƴǘ ǾŜƴǘǳǊŜ 

company MSMCL, was granted an additional year extension to the Initial Exploration Period.  
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 Details of key dates and terms are detailed below: 

Start Date Expiry Date Area (km2) Terms 

19th May 2010 19th May 2014 7,046 Initial exploration period. 

19th May 2014 
19th May 2015 

 
7,046 

Additional year compensation period granted, extending the expiry 

date of the initial exploration period. 

19th May 2015 
19th May 2017 

 
3,747 

Formal notification of Mineral Discovery Areas, relinquishment of 

50% of the Initial Exploration area. 

19th May 2017 19th May 2018  
Relinquishment of 50% of remaining area (excluding mineral 

discovery area) 

 

 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

A number of international airlines with routes to Europe as well as other African centres are 

scheduled daily from Khartoum. Air travel to other destinations in the country is only possible with 

local carriers, using a network of minor airfields of varying capacity and quality. The airport at Port 

Sudan also has international flight handling capability although services are limited to neighbouring 

countries.  

The country is served by a deep water port at Port Sudan through which the bulk of the countrȅΩs 

imports and exports pass. 

The Project is accessible by an established network of roads and desert tracks with the permanent 

camp located 180 km north of the town of Abu Hamad.  A major paved route connects Port Sudan, 

Khartoum and Abu Hamad from which point a well-used desert road capable of handling large loads 

connects to the project area.In general, vehicular access to the Project is good and is not affected by 

seasonal variations. 

Since June 2015 a weather station has been recording data in Block 14. The climate is arid with a hot 

season from June to September during which the maximum temperatures range from 45°C to 49°C 

and minimum of 23°C to 35°C.  The coolest period covers the months of January and February with 

daytime high temperatures of 28°C and cool nights ~5°C.  During the hot weather the project area is 

subject to strong winds, predominantly from the north.   

The northern desert of the Republic of the Sudan has infrequent precipitation and regional records 

indicate average annual precipitation to be nil.  However, infrequent rainstorms do occur with 

records indicating events of up to 6.5 mm rainfall in a single event. The weather station in Block 14 

has recorded 5 events of rain >1 mm and one event producing 17.5 mm since June 2015.  

The local area of the Project is uninhabited with no significant population centres outside of Abu 

Hamad. People from the Ababda tribe have settled in small towns and villages close to the Nile and 

wherever possible Orca employs members of this community. There are a large number of artisanal 

miners working in the region whom Orca employs on a casual basis from time to time.  

To the extent relevant to the mineral project, the infrastructure requirements for the current and 

planned exploration activities as well as development of the project are minimal and operational 

requirements can be satisfied using local and regionally available materials and services, mainly from 

Abu Hamad, Atbara (where the company operates a small logistics office) and Khartoum 

(administration office).  

Sudan has an established paved road network which is generally of good quality, however some 

small bridges in more remote areas, have been washed away following flooding in 2013 but it is 

possible to bypass these locations using dry channels or wadis.  
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Access to the permanent camp in Wadi Gabgaba, Block 14 is via desert tracks from Abu Hamad that 

are used by the large artisanal mining community. Two fuel stations with telephone 

communications, known locally as Cafeterias are located along the route.  

The landscape is characterised by rocky hills separated by wide, flat sand filled drainage channels 

known as wadis. Elevation varies between 198 and 810 metres above sea level (masl) with the bulk 

of the higher ground in the east of the project area. Wadi Gabgaba, which runs north-south through 

the centre of the project area, is the main drainage system in the area. The western part of Block 14 

contains more subdued topography. 

Vegetation is restricted to the larger wadis where water is available from the crystalline basement 

and consists of Doum palms and sparse thorny shrubs. Much of the Project area is un-vegetated with 

occasional desert grasses and stunted trees. 

 Geology and Mineralisation 

The geological framework of Block 14 is dominated by the Keraf Shear Zone (KSZ) which underlies 

the main Wadi Gabgaba and separates two distinct geological terranes, namely Eastern Gabgaba and 

Western Gabgaba. Wadi Gabgaba masks the KSZ but it is apparent that the western edge of Eastern 

Gabgaba is represented by a complex tectonic interleaving of both terranes. 

Eastern Gabgaba is dominated by thick sequences of andesitic volcanics with subordinate felsic 

volcanics and some metasediments. The volcanic arc is intruded by multiple phases of syn-tectonic 

diorites and post collisional sub-alkalic intrusives that may represent the Bayudan phase of igneous 

activity. Western Gabgaba is characterised by a package of marine sediments containing numerous 

ǾƻƭŎŀƴƛŎ ŎŜƴǘǊŜǎΦ ¢ƘŜ ²ŜǎǘŜǊƴ DŀōƎŀōŀ ΨŘƻƴǳǘΩ ǊŜǇǊŜǎŜƴǘǎ ŀƴ ŀƴƴǳƭŀǊ ŦŜŀǘǳǊŜ ǎome 15 km across 

that contains mafic volcanics on its periphery and is cored by an intermediate package of volcanics 

and calcareous metasediments.  

Gold mineralisation is being exploited by artisanal miners throughout Block 14. The geological 

setting is varied but four main types or artisanal mining are apparent: 

¶ Colluvial mining using metal detectors that have a reliable penetration of 20 ς 30 cm. 

Tractors, front end loaders and excavators are used to clear each swath of material after it 

has been screened; 

¶ Colluvial mining using dry screening methods, often re-working gravel previously worked 

using metal detectors; 

¶ Traditional artisanal mining on thin quartz veins which can be laterally extensive and are in 

places mined to >30 m below surface; and  

¶ Mechanised, open pit, hard rock mining to depths of up to 30 m. These are often associated 

with vein swarms within distinct shear zones. Gold bearing rocks are selected using metal 

detectors both in situ and in broken material. 

 Galat Sufar South (GSS)  

The deposit is located in the central portion of the Western Gabgaba anticlinorium (donut) on the 

southern flanks of a fold interference culmination with an axial surface trace trending east-north-

east.  

The north east apices of this doubly plunging antiform hosts the GSS North prospect and other 

prospects are located on its northern flanks. A silicified dolomite is a marker to the core of the 

structure which contains an interleaved package of lower greenschist facies metamorphosed 

carbonates, marls and volcanics. 
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The GSS deposit is located within a package of intermediate volcanics, diorites, and syenites that 

have a penetrative schistosity that both controls and is cut by well-developed shearing, alteration 

and mineralisation. 1:25,000 scale mapping has identified a chlorite epidote bearing sequence of 

monotonous andesitic volcanics distal to the sericite dominant core of GSS. Directly south of GSS the 

presence of chlorite ς epidote is controlled by through going faults and close to the mineralisation 

these fault zones contain quartz ς epidote (epidosite).  

 

¢ƘŜ ŘƻƳƛƴŀƴǘ ǘǊŜƴŘǎ ƻŦ ǎƘŜŀǊƛƴƎ ŀǘ D{{ ŀǊŜ ммлϲ όǎǳōπǇŀǊŀƭƭŜƭ ǘƻ ǘƘŜ {м ŎƭŜŀǾŀƎŜύ ŀƴŘ лмлϲΣ ǘƘŜȅ 

dominate alteration and vein development, are steep and display well developed C ς S fabrics. The 

010° set of shears are generally better developed and in Main Zone and are mylonitic. An 

intersection lineation of the two main shears is defined by material shoots that plunge steeply to the 

b²Φ ¢ƘŜ bπ{ ǎǘǊǳŎǘǳǊŀƭ ōǊŜŀƪ ōŜǘǿŜŜƴ ǘƘŜ ŜŀǎǘŜǊƴ ŀƴŘ ǿŜǎǘŜǊƴ ȊƻƴŜǎ ƻŦ D{{ ƛǎ Ǉƻorly exposed and 

not completely understood.   

 

6 Domains of mineralisation have been differentiated and resource modelled 

 

¶ The 320 Zone: is present as discontinuous ribbons and plunging shoots located within a 

shear zone oriented 140° that is parallel with the local schistosity. The 320 Zone contains 

high grade shoots (+10 g/t) that plunge steeply to the NW in the same direction as the 

intersection lineation of 010° and 110° shears. 

¶ The Main Zone: is a wide laminar zone oriented 020° that links in to the 320 Zone in the 

south and has a strike length of 150 m. The Main Zone represents a set of 010° trending 

shears that link two through-going 110° trending shears across a rigid body of syenite/k-

feldspar altered diorite in the footwall. Shear fabrics in Main Zone are extreme and 

mylonites have been identified. The Zone is up to 90m true width and is host to some of the 

best intercepts in the Project. Grade is strongest at the southern end, closest to the 

intersection of the 320 Zone. 

¶ The 050 Zone is a small domain that links the East Zone with a north ς south trending set of 

vein mineralisation within a covered area termed The Gap. The 050 Zone is considered to be 

a compressional duplex that translates movement from the East Zone into a large through-

going 010° trending shear within The Gap. Recent drilling has shown that in the south, the 

050 Zone links into a 110° tending shear known as Target J. 

¶ The East Zone: is hosted within a 100° oriented corridor within which several small 

dismembered intrusive stocks, often brecciated, have been mapped and logged. Shear 

fabrics wrap around the intrusive bodies although the kinematics of this fault system are 

not fully understood. True width again exceeds 90m in the central East Zone with 

subsidiary, parallel mineralisation being present to the north and south with a similar, 

although not fully defined, trend. Shear fabrics in oriented core are dominated by a 110o 

orientation dipping steeply to the west. Sub-ordinate 010° trending shear is also present 

although these north going areas of mineralisation are often obliterated by silicification. 

 A third sub-ordinate fabric oriented 030° is related to steep, irregular, coarse grained, gold 

bearing cataclasite that is interpreted to be a late stage deformation.  

A barren plug of alteration in East Zone is adjacent to high grade tectonic breccias and may 

be associated with the quartz blow seen at surface. 
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¶ The Far East Zone has a similar trend to the East Zone and the mineralisation is hosted 

within a sheared sericitised microdiorite. Steep to vertical mineralised trends are open to 

the north and west, where discontinuous grade extends under cover. 

¶ The Shareg Zone is a north/south trending steep trend of mineralisation hosted within a 

sericite/carbonate altered diorite/microdiorite.  

!ƭǘŜǊŀǘƛƻƴ ƛǎ ǇŜǊǾŀǎƛǾŜ ŀƴŘ ŘŜǇƻǎƛǘπǎŎŀƭŜ ǳƴƛǘǎ ŀǊŜ ŘŜŦƛƴŜŘ ōȅ ǘƘŜƛǊ ŀƭǘŜǊŀǘƛƻƴ ŀǎǎŜƳōƭŀƎŜǎ ǿƘƛŎƘ ŀǊŜ 

variably zoned outward from the gold mineralisation. The first phase of mineralisation is a milky 

white, fused quartz blow that is randomly oriented and cross cut by shear zones and associated 

veining. On the eastern margin of GSS the k-feldspar alteration clearly overprints a Foliated Diorite 

(MDI) and Porphyritic Diorite (IDI) forming the Potassium Altered Diorite (KDI). The KDI forms a rigid 

body that is sheared on its contacts and overprinted by the Quartz-Sericite Schist (QSS) and Quartz-

Sericite-Pyrite schist.  

Where the k-feldspar alteration is intense a texture destructive Black Red Diorite (BRD) with 

incipient hornfelsing is preserved within highly sheared QSP altered high grade mineralisation, but 

generally the k-feldspar alteration contains weak, variable mineralisation. Altered tectonic breccias 

are common in the East Zone where they are often pervasively overprinted by potassium feldspar 

alteration and subsequent shear foliation. 

Vein quartz is present within all of the mineralised intersections but is rarely mapped at surface due 

to its exploitation by artisanal miners and is best represented by the position of artisanal workings.  

The quartz veins show multiple generations of development and are themselves mylonitised and 

brecciated in Main Zone. Quartz blow is present throughout the region and outside of GSS carries no 

gold. However, at GSS it is brecciated, has sheared contacts and can contain significant gold.  

Gold at GSS is associated with primarily with intense sericite ς carbonate alteration, moderate 

silicification, pyrite content and quartz veining from a millimetre scale to a maximum of 1.5 m. 

 Wadi Doum (WD) 

The main, high grade mineralisation at WD outcrops at the base of the hill and is hosted by a 

strongly sulphidic volcaniclastic unit which is in contact with a distinct rhyolite unit to the immediate 

east. The volcanoclastic unit dips at an angle of 20° to the south west. This rhyolite is bounded to the 

east by a dacitic unit intruded by syn-tectonic Syenite/potassium altered diorite body which forms 

the summit of the main hill.  

These lithologies are cut by thin (<0.75 cm), late, un-mineralised felsic and mafic dykes. In contrast 

to the volcaniclastics the rocks on the hill dip 75° to the east. Mineralisation on the hill is associated 

with stringer zones within the syenite and in places smaller shears. 

The high grade mineralisation is hosted within the volcanoclastic units which are confined by late 

felsic and mafic dykes. The mineralization is divided into a western volcaniclastic unit characterized 

by a dark colour caused by very fine grained sulphides (>10-15%) which contains some of the best 

intercepts and a central unit of paler, sulphide rich felsic volcaniclastics which contain deformed 

sulphide veinlets and a lower grade footwall unit of largely un-deformed felsic volcaniclastics.  

The dominant sulphide is pyrite (85% in Qemscan analysis) with the remainder comprising a mix of 

sphalerite, galena, chalcopyrite and Freibergite.  
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Alteration is confined to sericitisation within the felsic volcanics and a wider halo of carbonate 

alteration. Silicification is noticeably absent or weak within the high grade part of the deposit (hence 

its location at the base of the hill. 

The area is dominated by a strong and pervasive, north-south trending schistosity which is largely 

followed by the late dykes. The high grade mineralisation often appears un-affected by structure 

whereas the mineralisation hosted by the syenite on and around the summit of the hill does appear 

structurally controlled. 

In a number of locations gold has also been identified in broad shear zones with subordinate quartz 

veining for example at GSS and the surrounding area. 

The mineralisation types being targeted within the Block 14 project are broadly categorised into 3 

groups, namely, Orogenic Gold, Volcanogenic Massive Sulphide, and Rift Associated Epithermal. 

Evidence of orogenic gold mineralisation is present throughout the project area. It is generally 

associated with narrow gash veins, shear type veins and quartz veinlet swarms in well foliated 

schistose rocks within the volcano-sedimentary domains which are intruded by stocks and sheets of 

diorites, syenites and granitoids.  

Vein densities are seen to increase in and around contacts with intrusives that are focused within 

structural corridors. The veins form arrays that are often over 10 km long and transgress multiple 

lithologies. Broader shear zone hosted orogenic gold mineralisation has been identified at a number 

of prospects in Block 14 however; the current focus is on GSS, where sheared host rocks as well as 

discrete quartz veins host broad zones of gold mineralisation. 

VMS style mineralisation with well-developed base metal gossans have been identified at Tanashieb 

in Eastern Gabgaba, Block 14. The mineralisation is associated with felsic volcanics (dacites) within a 

dominantly mafic package of arc related rocks.  

Vein densities are seen to increase in and around contacts with intrusives that are focused within 

structural corridors. The veins form arrays that are often over 10 km long and transgress multiple 

lithologies. Broader shear zone hosted orogenic gold mineralisation has been identified at a number 

of prospects in Block 14 however; the current focus is on GSS, where sheared host rocks as well as 

discrete quartz veins host broad zones of gold mineralisation. 

 Mineral Resource Estimate 

In February 2016, MPR Geological Consultants Pty Ltd (MPR) estimated gold Mineral Resources for 

the GSS and WD deposits. MPR estimated recoverable resources by Multiple Indicator Kriging with 

block support correction to reflect open pit mining selectivity, a method that has been 

demonstrated to provide reliable estimates of gold resources recoverable by open pit mining for a 

wide range of mineralization styles 

The current Estimates utilised RC and diamond drilling data supplied by Orca in February 2016. 

Details of this sampling and assay are described in later sections of this report. Modifications to the 

supplied sampling information included adjusting down-hole survey entries which showed 

unrealistic down-hole deviations, such as azimuth changes of more than 50 degrees in 5 metres. 

Micromine software was used for data compilation, domain wire-framing and coding of composite 

values and GS3M was used for resource estimation. The resulting estimates were imported into 

Micromine for resource reporting. 
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The Mineral Resource estimates have been classified and reported in accordance with NI 43-101 and 

classifications adopted by CIM Council in November 2004. The table below shows the estimate at 1.0 

g/t cut off subdivided by oxidation type. The figures in these tables are rounded to reflect the 

precision of the estimates and include rounding errors.  

The Mineral Resources are reported using supplied topographic surfaces with no allowance for 

depletion by currently active artisanal mining, which is considered to have a minor impact on the 

reported estimates. 

The GSS estimates extend to around 350 metres depth with around 90% of the Indicated Resources, 

and 70% of the Inferred resources occurring at depths of less than 160 metres. The WD estimates 

extend to around 210 metres depth with around 90% of the Indicated Resources, and 70% of the 

Inferred resources occurring at depths of less than 100 metres. 

For GSS the combined oxidised and transitional material hosts around 38% and 20% of the Indicated 

and Inferred resources respectively with the remainder lying in fresh rock. For WD the combined 

oxidised and transitional material hosts around 15% and 21% of the Indicated and Inferred resources 

respectively. 

GSS  

Material 
Indicated Inferred 

Mt  Au g/t Au koz Mt  Au g/t Au koz 

Oxide 5.3 1.79 305 1.1 1.6 57 

Transition 4.7 1.76 266 0.8 1.6 41 

Fresh 16.3 1.72 901 8.1 1.7 443 

Total 26.3 1.74 1,471 10 1.7 547 

 

WD 

Material 
Indicated Inferred 

Mt  Au g/t Au koz Mt  Au g/t Au koz 

Oxide 0.12 3.26 13 0.2 2.7 17 

Transition 0.08 3.11 8 0.1 2.3 7 

Fresh 1.16 2.86 107 1.2 2.0 77 

Total 1.36 2.91 127 1.4 2.1 95 

 

Combined 

Material 
Indicated Inferred 

Mt  Au g/t Au koz Mt  Au g/t Au koz 

Oxide 5.4 1.82 318 1.3 1.8 74 

Transition 4.8 1.78 274 0.9 1.7 49 

Fresh 17.5 1.80 1,008 9.3 1.7 520 

Total 27.7 1.80 1,599 11.4 1.7 641 
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 Metallurgy 

The extensive metallurgical test work conducted on various different composite samples from the 

deposit clearly indicates that the two main material types, GSS (Main & East) and WD, are amenable 

to direct cyanidation. 

The diagnostic leach and gold deportment studies conducted by SGS RSA show that gold deportment 

is mainly associated with pyrite and at an extremely fine grain size. The gold dissolution in cyanide is 

sensitive to grind size. The following gold recoveries have been determined through test work. 

 

Pit Material % Recoveries 

GSS 

Oxide  92 

Transitional 87 

Fresh 80 

Wadi Doum All 83 

 

The next stage of work will focus upon the optimisation of: 

¶ Flash Flotation Reagents and Flotation time; 

¶ Regrinding of Optimised Flash Flotation Concentrate; 

¶ Cyanide Leach parameters on optimised reground flash flotation concentrates; and 

¶ Variability of following parameters by material zones and lithologies: 

o Bond Ball mill work index 

o Head Assay and Clay content 

o Flash Flotation Response using optimised conditions from aforementioned program 

o CIL Response 

 Mining 

A review of existing Block 14 gold concession geotechnical data was conducted by SRK Consulting 

(UK) Limited.  The report from this review has been used as a basis for subsequent optimisation and 

pit design. 

Basic geotechnical data from 18 cored boreholes were provided for the review. These consisted of 

lithology, rock strength, RQD, weathering state and rock fabric. A structural database was also 

provided, gathering mainly data from the vein and foliation orientation. At this stage, no systematic 

logging of natural open joint orientations and conditions has been recorded. 

Given the gold grades and proximity to surface, the deposits will be mined via a conventional truck 

and excavator open pit mining method.  The WD deposit will be exploited through a single pit 

approximately 130 metres deep.  The GSS deposit will be exploited by seven separate pits, five of 

which are shallow oxide/transitional pits only.  The other two are deeper than the WD pit at 150 and 

205 metres. 

While the mineralisation below the pits is not of a sufficiently high grade to support underground 

development, there is scope for larger pits under improved geotechnical or financial conditions. 

It is assumed that mining is conducted by a mining contractor, utilising a mining fleet comprised of 

Caterpillar 777 rigid body haul trucks (90t) with suitably sized loading unit. Mining costs were broken 

into base and incremental mining costs.  Costs were built from first principles using knowledge of 

several mining contracts operating under similar conditions in West Africa.   
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There were two main scenarios examined for the GSS deposit, based around the treatment of the 

oxide. The base case was to treat oxide through a CIL plant, along with the transitional and fresh 

material.  An alternative case was proposed where the oxide would be treated using a heap leach 

plant prior to the commencement of the CIL processing of transitional and fresh material.   

Despite the fact that the Heap Leach option has a lower processing cost for oxide, and generates 

more crusher feed tonnes, the relative processing recoveries for heap leach and CIL means that 

more ounces are generated from the CIL option.  For this reason, the Revenue Factor = 0.95 shell 

from the CIL optimisation was chosen as the basis for design. 

The WD optimisation considered the use of a local or remote processing plant as two options. The 

decision was made to use the GSS processing plant for WD material. The additional operating margin 

from a local processing plant is insufficient to cover the additional capital costs. In addition, benefits 

can be gained by treating the WD feed at a higher throughput in the GSS plant providing a grade 

boost to GSS feed while the GSS pits are developed. The Revenue Factor = 0.95 shell for the GSS 

plant scenario has been chosen as the basis of design for WD 

Using the selected optimisation shells as reference, open pits were designed to develop a more 

realistic mining scenario.  Ramps and berms were included in these designs.   

Wall angles, batter and berm configurations varied for the different material types and ramp widths 

were varied between double lane and single lane to reflect likely mining practice.  Where possible, a 

άƎƻƻŘōȅŜ Ŏǳǘέ ǿŀǎ ŘŜǎƛƎƴŜŘ ŀǘ ǘƘŜ ōŀǎŜ ƻŦ ŜŀŎƘ Ǉƛǘ ǘƻ ƳŀȄƛƳƛǎŜ ŜȄǘǊŀŎǘƛƻƴ ƻf crusher feed. 

Based on the assumed mining equipment, a bench height of 5 metres was assumed, although 

geotechnical conditions allowed for up to four benches to be excavated between safety berms, 

depending on the material.  There may be some opportunity to mine higher bench heights in areas 

of bulk waste. 

The GSS deposit contributes over 90% of the total crusher feed and 87% of the contained ounces.  

The deposit is exploited through 7 individual pits extending along strike for nearly 3 kilometres. The 

overall strip ratio for the pits is 1.97:1.  

Although much smaller than the GSS pits to the west, the WD deposit contains mineralisation at 

nearly double the grade.  The deposit is exploited through a two stage 130m deep pit. The overall 

strip ratio for the WD pit is 3.91:1. 

While no waste dump technical designs have been completed, areas have been set aside for waste 

dumps at both deposits, and a ROM pad at GSS.  Given the topography and lack of surface water, 

construction of these is unlikely to create major issues.  A second ROM pad will be required at WD to 

act as a transfer pad and space is available for this. 

The WD pit was divided into two stages to assist with waste stripping and crusher feed exposure.  

The GSS pits were treated as single pits for the purposes of scheduling.  Further refinement of the 

schedule would include the development of cutbacks for the West 1 and East 2 pits.  The other pits 

are too small to warrant phased extraction. 

A ramp up period of 12 months was assumed at the start of the schedule.  The target for Year 1 was 

1.5 Mt of crusher feed, with all subsequent years targeting 1.8 Mt.  Mining dilution and recovery 

were not included in the schedule. 
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A combined mining schedule was produced which preferentially treated the higher grade material 

from WD, while meeting the annual production targets with additional material from GSS.  The 

mining schedule shows a 16-year mine life, with WD being completed in Year 6. 

The Owner will not undertake any mining activities directly.  Therefore, all mobile maintenance (and 

waste management from such maintenance) will be the responsibility of the contractor. A second 

contract will be required for the haulage from WD to GSS. 

 Recovery Methods 

Metallurgical test work conducted to date, with specific reference to Gold Deportment and 

Diagnostic Leach Test Work, validate that the GSS and WD material types are amenable to gold 

recovery via cyanidation.The most economically effective process scheme identified is the 

adsorption of gold onto activated carbon, through the carbon-in-leach (CIL) process preceded by a 

comminution circuit. 

The design of the comminution circuit and the recovery plant is based on a nominal capacity of 1.8 

Mtpa.  

Oxide, transitional and fresh Run-of-Mine (ROM) material from GSS and WD is fed into primary 

crusher and secondary & tertiary crusher circuit. The material is reduced in size from the top size of 

600mm to 80% passing 8mm before it is fed into the ball mill. The material is then ground to 80% 

passing 75 µm and fed to the CIL circuit for leach and adsorption onto carbon. The cyclone 

underflow stream returns to the ball mill for further grinding. 

The CIL tails are treated in a detoxification circuit where reagents sodium metabisulphite (SMBS) and 

copper sulphate are added in high dissolved oxygen slurry to dissociate free cyanide to a level of less 

than 50 ppm.  

After detoxification the slurry is pumped to the tailings thickener. The thickener overflow is 

distributed back into the process circuit and the underflow is pumped to the tailings storage facility. 

No TSF design has been completed at this stage of the project, and an existing design for 

conventional surface thickened tailings storage facility with an approximate footprint of 57 hectares 

was used to estimate costs.   

There is upward potential in gold recovery using flash flotation followed by ultra-fine grinding and 

cyanide leaching of the flash flotation concentrates to recover some of the more refractory gold 

associated with pyrite. This has option has not been included in the current design and will be 

addressed in the Pre-Feasibility Study. 
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 Project Infrastructure 

 Water Supply 

The estimated water demand is in the order of 4,000 m3/day (46 l/s). 

Two alternatives sources of water were identified: 

¶ Alternative 1:  Establishing a pump station and pipeline from the Nile River in Abu Hamed, 

located to approximately 200 km south of the project area; and 

¶ Alternative 2:  Establishing a pump station and pipeline from boreholes, located 

approximately 50 km north of the project area. 

In order to verify the hydrological viability of Alternative 2, regional and local scale groundwater 

resource related investigations, involving remote sensing, ground geophysics and drilling, have been 

carried out in selected areas of the Project area since 2012.  Based on geophysical surveys 

completed in late 2015, a follow up drill programme, testing two low resistivity anomalies hosted 

within the Nubian Sandstone basin was completed in early July 2016.  

Based on available drilling observation data in area HA8, it can be conservatively assumed that 

aquifer storage in HA8 is between 22 million and 42 million cubic metre. This range is based on 16 to 

20 m of aquifer thickness and 10 to 15% net specific yield for the observed strata. The proposed 

daily 4000 m3/day water demand can be supplied to the mine for the entire LOM form the HA8 area.    

After confirmation of the Alternative 2 hydrological capacity and comparing the capital and 

operating cost of the two alternatives, Alternative 2 was selected as the preferred alternative for the 

purposes of the PEA design and economic assessment.  

 Electric Power 

Two possible supply options were investigated: 

¶ Option 1: Supply from the local power grid; and 

¶ Option 2: Self generation. 

The total estimated cost to connect to the grid was USD 66.2 million. 

Although the company would have to pay the total cost of the construction of this power line, the 

ownership of the power line would cede to the NEC, who would have the right to provide power to 

any other consumer from this line.  

For the self-generating option, the project will require 3 x 3MW and 3 x 1MW containerised diesel 

engine driven turbine generators. The estimated investment is USD 8.1 million, excluding ancillary 

electrical equipment and installation of the system. 

The current cost of diesel fuel, including transportation to GSS site is USD 0.65/l. Based on the 

consumption figures of 0.23 l/kWh, a power cost of USD 0.15/kWh was used in the operational cost 

analysis. 

In order to select the most viable power supply option, a capital and process power cost trade-off 

was carried out for the two identified options over the Life-of-Mine production schedule. For the 

purpose of the trade-off the grid supply option includes the capital cost for back-up generation and 

excludes maintenance and replacement costs for capital equipment.  
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The results show that there is no break-even point, and if one considers the fact that it might be 

possible to move or sell the generator sets, while ownership of the distribution network would be 

transferred to {ǳŘŀƴΩǎ bŀǘƛƻƴŀƭ 9ƭŜŎǘǊƛŎƛǘȅ /ƻƻǇŜǊŀǘƛƻƴ, Option 2 (Self generation) was selected. 

 Roads & Transport 

The main supply route to the site will be either via Khartoum or Port Sudan.  Roads are tarred 

between these cities and Abu Hamad (the closest main town to the project area).  Bridges along 

these roads were washed out by heavy rains during 2013.   

Access to the Project area from Abu Hamad is via a site access road, comprising a track through the 

desert with no speed restrictions or maintenance regime. This track is also used by artisanal and 

small scale miners, water delivery vehicles and nomadic travellers.  The routes are not clearly 

defined but are heavily used.  

The GSS site is located 100 km east of the No. 6 railway station, North Sudan and is accessible from 

site via desert tracks. 

Surface haul roads have not been designed although the topography and climate will mean that 

relatively simple haul road construction will be sufficient.  Surface haulage distances were estimated 

for the various deposits to allow for the calculation of mining costs.   

No additional site access road networks or off-site infrastructure will be developed for this project 

from major cities like Khartoum, Port Sudan, or Abu Hamad (the closest main town to the project 

area) due to the use of desert tracks that are capable of handling the loads from heavy vehicles. 

 Environmental 

There are currently no objections to the development of the Project.  The current Exploration 

Project has been mentioned as an example of good practice by the SMRC, as the National authority.   

There are few receptors in the area, with no human settlements in proximity.  The Project has 

commenced a number of environmental studies, with a view to developing a detailed database 

covering at least 12 months.    The remoteness and arid conditions mean that it is hard for wildlife 

and those animals present tend to avoid human activity.  The use of remote cameras provides the 

opportunity to record these fauna.  Other wildlife records are captured through daily observations.  

Climate data and weather data has been collected and compared, to provide reliable data for the EIA 

and design teams.  Water data from the existing boreholes and Talat Abda well are being collected, 

even though there are no known sources of potable water and few potential water users in the 

vicinity.  Social data is also being collected during the Exploration stage, with continuous 

engagement with artisanal and small scale miners resulting in the collection of information that will 

be used in the EIA. 

From a legal perspective, the Project is authorized under the Concession Agreement, which gives 

MSMCL the right to establish a mining operation in a responsible manner.  MSMCL has the 

responsibility to manage the effects of the mining activity in such a way as to mitigate the negative 

impact, which they have begun doing through the implementation of an Exploration Statement. This 

statement is specific to exploration work and includes an Environmental Protection and 

Management Programme (EPMP) to mitigate impacts associated with the work.  In accordance with 

the Concession Agreement, the EPMP is a dynamic document that will be revised and updated as the 

Project progresses. 
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 Capital and Operation Costs 

 Capital Cost 

Capital and operating costs have been estimated for the proposed project. These costs were 

developed in support of a projected cash flow for the operation, which would assess the financial 

viability of the project.  

The capital cost estimate was developed to an accuracy level range of -20% to +30% and addresses 

the engineering, procurement, construction, and start-up of the mine and processing facilities, as 

well as the ongoing sustaining capital costs. The operating cost estimate includes the cost of mining, 

processing and related general and administration (G&A) services.  

The capital and operating cost estimates were developed for a conventional open pit mine, CIL 

process plant and supporting infrastructure for an operation capable of treating 1.8  million tonnes 

of material per annum. For the purpose of this PEA, a contract mining scenario has been assumed. 

The estimate covers the direct costs of purchasing and constructing the CIL facility and infrastructure 

components of the project and an allowance for mining related infrastructure. 

Indirect costs associated with the design, construction and commissioning of the new facilities, 

hǿƴŜǊΩǎ Ŏƻǎǘǎ ǊŜǇƻǊǘŜŘ ŀǎ 9t/aκIƻƳŜ hŦŦƛŎŜ /ƻǎǘ ŀƴŘ CƛŜƭŘ /ƻǎǘǎΣ ŀƴŘ ŎƻƴǘƛƴƎŜƴŎƛŜǎ ƘŀǾŜ ŀƭǎƻ 

been estimated, based on percentages of the Direct Capital Cost Estimate. Risk amounts are 

specifically excluded from this estimate.  

The Life of Mine capital cost (CAPEX) is estimated at US$138 million, comprising US$101 million 

direct costs, US$17 million indirect costs and US$20 million contingency. The direct cost estimate is 

inclusive of the total estimated TSF cost; this cost will however be phased over the life of the project, 

see Table 22-3. The total pre-production capital cost is US$122 million.  

Due to the use of mining contractors, who will provide the mining fleet, the mining capital costs 

comprise US$5 million in Year 1 to cover items such as: 

¶ Principal mine office, including fittings, furniture and computer systems; 

¶ Fuel Storage and Dispensing Facility; and 

¶ Light vehicles for principal mining team. 

 Operating Cost - Mining 

The mine operating costs were derived from three existing mining contracts using similar equipment 

awarded in West Africa in the last 3 years. 

Unit costs were determined for the following items: 

¶ Loading; 

¶ Fixed hauling component; 

¶ Drill & Blast; 

¶ Ancillary; and 

¶ Mine Administration.  

Unit mining costs averaged $2.88/t. 

Ancillary and Mine Admin costs were fixed for all material types while loading, hauling and drill & 

blast costs were varied to reflect oxide/fresh rock and surface haulage distances for crusher feed and 

waste. 
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Incremental mining costs were determined for the fleet and included a fuel and non-fuel 

component.  The non-fuel component covered costs such as operator salary, maintenance costs and 

other running costs associated with the time spent on ramps.  The Incremental Mining Cost was 

determined to be $0.034/t/10m vertical lift. 

It was assumed that crusher feed material from WD would be re-handled into road trucks and 

hauled to the processing plant at GSS.  A haulage cost was calculated based on physical parameters 

of the haul route and costs from a similar project in West Africa.  The material haulage cost applied 

in this study was $8.48/t for crusher feed contributed by WD. 

 Operating Cost ς Process Plant & Infrastructure 

Processing operating costs from similar operations have been used; with the exception ofvariable 

power costs. The theoretical power draw was calculated from each of the processed material type 

Work Indices values, and installed power from the mechanical equipment list. The power draw was 

used calculate the power cost / tonne based on the generator consumption and a diesel fuel price of 

$0.65/l. 

Operating Cost was summarised into the following cost centres: 

¶ Power; 

¶ Operating Consumables; 

¶ Maintenance Materials; 

¶ Laboratory; 

¶ Process & Maintenance Labour; 

¶ Administration Labour; and 

¶ General and Administration Costs. 

Fixed and Variable costs were applied individually to the cost centres for each of the different 

processed material types. 

A fixed cost of $ 14.3 million was applied per annum and a variable cost averaged $10.84/t. 

 Economic Analysis 

A preliminary economic analysis has been carried out for the project using a cash flow model. The 

model is constructed using annual cash flows by taking into account annual processed tonnages and 

grades for the CIL feed, process recoveries, metal prices, operating costs and refining charges, 

royalties and capital expenditures (both initial and sustaining).  

The financial model used a base price of US$1,200/troy ounce. The financial assessment of the 

ǇǊƻƧŜŎǘ ƛǎ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ŀ άмлл҈ Ŝǉǳƛǘȅέ ōŀǎƛǎ ŀƴŘ ǘƘŜ ŘŜbt and equity sources of capital funds are 

ignored. No provision is made for the effects of inflation. Results are given after taxation. Current 

Sudan tax regulations are applied to assess the tax liabilities. All amounts in this section are 

presented in US$. Discounting has been applied from the first year of operation. 

On a pre-tax basis, the project has a Net Present Value (NPV) of US$156 million at a discount rate of 

7 %, an Internal Rate of Return (IRR) of 25%, with a payback after 3 years of production; on a post-

tax basis, the NPV is US$128 million at a discount rate of 7 %, the IRR is 22%, and the and the 

payback is 4 years after start of production.  

 Recommendations  

The PEA has demonstrated a strong project with several opportunities for improvement.  
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 Environmental 

MSMCL is still to finalize the final Project design, but by initiating the EIA process early, results can be 

used to improve the design, as well as maximising the benefits of the EIA without incurring excessive 

costs.  There are a few improvements that the Project should undertake in the near future, namely: 

¶ Conduct social baseline surveys of Abu Hamad and record primary economic activities of 

people there and those working in the vicinity of the Project; and 

¶ Develop a grievance procedure to identify and pre-empt potential tensions with artisanal 

and small scale mining operations. 

 Mining and Geology 

The following follow up work is required: 

¶ Review geotechnical information and complete additional geotechnical investigations in 

order to determine if wall steepening is possible; 

¶ Complete waste dump and haul road design to allow for more accurate estimate of haulage 

requirements; and 

¶ Consider using a blending algorithm to improve the scheduling based on material blending 

to provide a more consistent grade and material composition through the processing plant. 

 Metallurgical Testwork 

Froth Flotation provides the potential for Orca to coarsen the primary grind size since the flotation 

testwork response of East and Main was extremely encouraging. 

Accordingly, the Company has approved the decision to commence a Pre-Feasibility Study (PFS) of 

the Block 14 project, focused on optimizing the Projectand declaring a maiden Reserve in late 2017. 
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2 INTRODUCTION 

hǊŎŀ DƻƭŘΩǎ .ƭƻŎƪ мп Project (Project) is an advanced exploration project, located in Sudan. It is 

located in the Nubian Desert in the northern region of the Republic of the Sudan, close to the 

international border with Egypt. The property is situated 700 km north of the national capital 

Khartoum and straddles the boundary between the Red Sea and Nile States. The nearest population 

centre is the town of Abu Hamad, located 180 km due south of the property. 

The Project as currently envisaged to comprise two open pit operations at Galat Sufar South (GSS) 

and Wadi Doum (WD), situated approximately 55 km due east of GSS, with the process plant 

situated at GSS. Material will be trucked from WD for processing at the GSS plant facility.  

 Basis of Technical Report 

SGS Time Mining has reviewed all other technical work completed on the Project by the Company 

and its other contractors and consultants to a sufficient level to enable SGS Time Mining to present 

its own opinions on the Project and to derive an audited NPV for the Project.  

This report comprises a preliminary economic assessment (PEA) of the Block 14 Project and has been 

prepared by SGS Time Mining (Pty) Ltd on behalf of Orca Gold Inc. (Company). This Technical Report 

conforms to National Instrument 43-101 Standards of Disclosure for Mineral Projects (NI 43-101).  

Work undertaken by SGS Time Mining in compiling this report has been managed by Mr Anton van 

Tonder, and overseen and reviewed by Mr Keith Bright. Mr Keith Bright is a Qualified Person (QP) as 

defined in the National Instrument 43-101 of the Canadian Securities Administrators (NI 43-101). 

 Property Inspections by the Author 

Mr Anton van Tonder and Mr Keith Bright visited Sudan and the Block 14 project between the 10th 

and 15th January 2016. 

Nic Johnson of MPR Geological consultants, who is responsible for sections 1.4 and 14 of the report 

detailing project resources, visited the Block 14 Project between the 17th and 21st January 2014. 

 Declaration 

{D{ ¢ƛƳŜ aƛƴƛƴƎΩǎ ƻǇƛƴƛƻƴ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴ ŦǊƻƳ ǘƘŜ ŜŦŦŜŎǘƛǾŜ ŘŀǘŜ ƛǎ ōŀǎŜŘ ƻƴ ƛƴŦƻǊƳŀǘƛƻƴ 

collected by SGS Time Mining throughout the course of the PEA investigations, which in turn reflect 

various technical and economic parameters at the time of writing the report. Due to the nature of 

the mining business, these conditions can change significantly over relatively short periods of time, 

and actual results may be considerably more or less favourable. 

This report may include technical information that requires subsequent calculations to derive sub-

totals, totals and weighted averages; calculations inherently involve a degree of rounding and 

accordingly introduce a margin of error. Where these occur, SGS Time Mining does not consider 

them to be substantial. 
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SGS Time Mining is not an insider, associate or an affiliate of Orca Gold Inc. or any affiliate that has 

acted as advisor to the Company, its subsidiaries or its affiliates in connection with this project, 

except for SGS Mineral Services (UK. Canada, South Africa), that were appointed by the Company to 

conduct the mineralogy and metallurgical test work.  

The results of the technical review by SGS Time Mining are not dependent on any prior agreements 

concerning the conclusions to be reached, nor are there any undisclosed understandings concerning 

any future business dealings. 

 Abbreviations 

As 
Au 

Arsenic 
Gold 

AAS Atomic Absorption Spectrometry 

B14WC Block 14 Water Concession 

CA Concession Agreement 

CAE Fusion Geological Data Management System 

cm centimetre 

CIL Carbon-in-Leach 

CRM Certified Reference Material 
°C Degree Celcius 

EPL Exclusive Prospecting Licence 

EPMP Environmental Protection and Management Programme  

F80 80% of a unit process feed particle size is below a given size , based on particle size 
distribution (PSD) 

g grams  

g/t grams per tonne 

HA Hydrological Area 

HQ Exploration drill size (96mm OD / 63.5mm ID) 

GAT Gravity Amenability Test 

GDMS Geographical Data Management System 

GED General Exploration Drilling 

GPS Global Positioning System 

GSS Galat Sufar South 

HARD Half Normal Distribution 

HLS Heavy Liquid Separation 

ICP-MS Inductively Coupled Plasma Mass Spectrometry 

IRR Internal Rate of Return 

km kilometres 

km² square kilometres 

kV kilovolt 

kWh kilowatt hour 

l litre 

m metre 

m3 cubic metre 

mm milimetre 

min minute 

NPV Net Present Value 

NQ Exploration drill size (75.5mm OD / 47.6mm ID) 

masl Metres above sea level 

MDA Mineral Discovery Area 

Meyas Nub Previously known as Emdehan Multi-activities Company Ltd  

MIK Multiple Indicator Kriging 

MoM Ministry of Minerals 
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Mtpa Million tonne per annum 

MSMCL Meyas Sand Mineral Company Ltd 

NPV Net Present Value 

PDS Particle Size Distribution 

PFS Pre-Feasibility Study 

ppm Parts per million 

PQ Exploration drill core size (122.6mm OD / 85mm ID) 

P80 80% of a unit process product particle size is below a given size , based on particle size 
distribution (PSD) 

RC Reverse Circulation 

RMR Rock Mass Rating 

ROM Run-of-Mine 

RQD Rock Quality Designation 

s second 

SMCL Sand Metals Company Ltd 

SMRC Sudan Mineral Resource Company 

SD Standard Deviation 

SG Specific Gravity 

SiB Stay-in-Business / Sustaining Capital 

TDS Total Dissolved Solids 

TSF Tailings Storage Facility 

PVR Present Value Ratio (NPV/PV of Net Negative Cash Flow) 

VMS Volcanogenic Massive Sulphide 

WD Wadi Doum 
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3 RELIANCE ON OTHER EXPERTS 

The author of this report is not qualified to provide comment on the legal issues associated with the 

Project, including any agreements, joint venture terms, environmental issues and the legal status of 

the exploration permits included in the Project. The author has relied on the information provided in 

sections 1.1 and 4.3.The Author has reviewed the Concession Agreement provided by Orca 

(Concession Agreement for The Exploration and Exploitation of Gold and Associated Metals and 

Minerals in Lower Gabgaba Area (Block 14), dated 19th May 2010) which details the terms and 

conditions of the tenement holding including environmental responsibilities. Metallurgical test work, 

as per section 13, undertaken on mineralisation from GSS and WD was conducted by ALS Metallurgy 

in Perth Western Australia, SGS Minerals Services UK Limited, SGS Mineral Services South Africa (Pty) 

Ltd and SGS Mineral Services Canada Inc. 

SGS Time Mining has not independently investigated the representability or accuracy of this test 

work and has relied on the information provided by ALS Metallurgy, SGS Minerals Services 

UK Limited, SGS Mineral Services South Africa (Pty) Ltd and SGS Mineral Services Canada Inc. in their 

reports in the preparation of Sections 1.6 and 13 of the report: 

¶ Metallurgical test work conducted upon Selected Gold Ore Samples from the Galat Sufar 

South Gold Project, Sudan, report A15503, dated February 2014. ALS Metallurgy, Perth, 

Australia. 

¶ Metallurgical test report for the Galat Sufar South and Wadi Doum Deposits, Project 

Number 10866-583, dated 21st October 2015. SGS Mineral Services UK Ltd. 

¶ Comminution Test Work Report on Six Samples from Orca Gold Inc., Proposal 15/835 rev 1. 

Dated 6th April 2016. SGS Mineral Services South Africa. 

¶ Mineralogical and Metallurgical Report 15/640: Gold Deportment Studies on Three Samples 

from the Galat Sufar South and Wadi Doum Deposits, Sudan. Dated 18th May 2016. SGS 

Mineral Services South Africa. 

¶ Heap Leach Amenability Report 16/074. Dated 26th July 2016, SGS Mineral Services South 

Africa. 

¶ Gravity Recoverable Gold and Flash Flotation Test work 16/235, Dated 22nd July 2016, SGS 

Mineral Services South Africa. 

¶ Cyanidation Test work on Gold and Silver bearing samples 16/379. Dated 22nd July 2016, 

SGS Mineral Services South Africa. 

¶ Grinding circuit designs based on the small-scale data for the Orca Gold Project Report 

CAQC-15688-001. Dated 2 August 2016, SGS Canada Inc. 

The author of this report has relied upon the following other expert reports which provided 

information regarding the mineral rights, geology, mining methods, hydrogeological, and 

environmental sections of the Report as noted below: 

Mineral Rights: the Author has relied on the Concession Agreement provided by Orca (Concession 

Agreement for The Exploration and Exploitation of Gold and Associated Metals and Minerals in 

Lower Gabgaba Area (Block 14), dated 19th May 2010) which details the terms and conditions of the 

mineral tenement holding including environmental responsibilities and the which has been used to 

inform Sections 1.2 and 4 of the Report. 
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Geology: the Author has relied on information provided by Orca Gold Inc for sections 1.4, 7, 8, 9, 10 

and 11 specifically the NI 43-101 Independent Technical Report for Orca Gold Inc., Effective Date 

March 11 and The Discovery and Geology of the Galat Sufar South Deposit, Republic of the Sudan. 

2015, Newgengold Conference Proceedings. 

Mining: the Author has relied on information provided by Deswik Europe Limited for sections 1.7 

and 16 as detailed in the report Mining Contribution for Orca Gold PEA dated 19th July 2016. 

Hydrogeology: the Author has relied on information provided by GCS Water and Environmental 

Consultants for sections 1.9.1 and 18.1 as detailed in the report Groundwater Exploration and 

Groundwater Resource Assessment for the Galat Sufar South Project, Sudan ς Block 14 Area, 

Summary Report for PEA Supplement. Dated July 2016. GCS Water & Environmental Consultants. 

Environment and Social: the Author has relied on information provided by Mineesia Limited 

forsections 1.10 and 20 as detailed in the report Block 14 Environmental and Social Summary for 

Orca Gold PEA, Dated 31st March 2016, Mineesia Ltd. 

Pipeline Studies: the Author has relied on information provided by Propipe for sections 1.9 and 18.1 

as detailed in the report Galat Sufar  South Project Water Supply: Conceptual Study Final Report 

P1050-G-RP-001 Rev B. Dated March 2016. ProPipe Process & Pipeline Projects. 
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4 PROPERTY DESCRIPTION AND LOCATION 

 Property Location 

The Block 14 mineral exploration project covers an area of 3,747 km2.  It is located in the Nubian 

Desert in the northern region of the Republic of the Sudan, close to the international border with 

Egypt (Table 4-4 and Figure 4-1). The property is situated 700 km north of the national capital 

Khartoum and straddles the boundary between the Red Sea and Nile States. The nearest population 

centre is the town of Abu Hamad, located 180 km due south of the property. 

 
Figure 4-1: Block 14 current tenement boundary, showing regional location (inset) local state boundaries (approximate) and major 
towns. Source Orca Gold Inc. 

 Sudan Mineral Tenure and Fiscal Frame work 

All exploration and mining projects in Sudan are subject to The Mineral Resources Development and 

Mining Act, 2007, which sets forth the legal and fiscal framework for the administration of the 

ŎƻǳƴǘǊȅΩǎ ƳƛƴŜǊŀƭ ƛƴŘǳǎǘǊȅ ōȅ ǘƘŜ Ministry of Minerals (MoM). Industrial levels of exploration and 

mining rights are provided for in the Mining Code, defined by concession agreements and granted 

under Exclusive Prospecting Licence and Mining Leases. 

The Sudan Mineral Resources Company (SMRC) has been established by the Ministry of Minerals to 

oversee and monitor mineral exploration and development and as such is main Government body to 

which MSMCL reports its activities. 
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 Exclusive Prospecting Licence (EPL) 

An EPL is granted by the Minister of Minerals and gives the holder the exclusive right to explore for 

specified minerals both on the surface and at depth within a certain parcel of land described by a set 

of co-ordinates. The EPL is issued for an initial period of 3 or 4 years (4 years in the case of Block 14) 

renewable for two subsequent extension periods of 2 years and 1 year for Block 14 provided the 

holder has complied with the terms and conditions of the permit and the general provisions of the 

Concession Agreement. 

There is no limit to the maximum surface area of an EPL, but there is a requirement to reduce the 

size of the EPL by 50% after the first Exploration period and by a further 50% at the end of the first 

extension period. The EPL also gives the holder the exclusive right, at any time, to convert the 

licence into a Mining Lease in accordance with the Concession Agreement. 

 Mining Lease 

A Mining Lease is granted upon application by an existing EPL holder, subject to the provision of a 

feasibility study, a development and operating plan and an environmental management plan.   

Under the terms of the concession agreement, after consultation with the MoM, MSMCL shall 

procure the incorporation of a new company for the purpose of holding the newly issued mining 

lease.  The permit is granted for an initial 30 year period and may be renewed for subsequent 10 

year terms until the mining deposits are exhausted. 

A Mining Lease is granted by the Minister of Minerals and gives the holder the exclusive right to 

explore for and mine mineral deposits within a certain parcel of land for which the permit is granted. 

The Mining Lease also gives the holder the right to construct mineral processing and support 

facilities, and to operate these facilities to produce saleable mineral products that the permit holder 

will be entitled to sell on world markets. 

Upon grant of the Mining Lease, the permit holder is required to give the Republic of the Sudan an 

un-dilutable free-carried interest in the company holding the title to the permit. 

Exploitation Permits are treated as real property rights with complete right of mortgage and liens. 

Both exploration and mining permits are transferable rights. 

 Ownership 

The Exclusive Prospecting License (EPL) for Block 14 was originally granted to Meyas Nub under a 

Concession Agreement dated May 19, 2010. 

A purchase agreement dated 1st aŀǊŎƘ нлмн όǘƘŜ άtǳǊŎƘŀǎŜ !ƎǊŜŜƳŜƴǘέύΣ granted SMCL, a wholly 

owned subsidiary of Orca, the right to acquire a 70% interest in MSMCL, a Sudanese joint venture 

company incorporated to hold the Block 14 EPL.  

Under the terms of the Purchase Agreement, SMCL have paid Meyas Nub USD $9.5 million in three 

instalments, in exchange for an increasing ownership interest.  Payments have been made in line 

with Table 4-1 and Meyas Nub retain the remaining 30% interest in MSMCL. 
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Table 4-1: Purchase agreement schedule of payments  
and ownership interest. 

Date Payment 
Total 
ownership 
interest 

01/03/2012 USD $3.5 million 35.0% 

01/09/2013 USD $3.0 million 52.5% 

01/09/2014 USD $3.0 million 70.0% 

 

Under the Purchase Agreement, Orca agreed to fund all exploration, development and construction 

costs to commercial production and to fund all costs associated with maintaining the properties in 

good standing with respect to the mining code. 

Under the Concession Agreement, the MoM has a right to a 20% free-carried interest in any mining 

operation developed in Block 14. Under the purchase agreement between SMCL and Meyas Nub, 

the aƻaΩǎ нл҈ ƛƴǘŜǊŜǎǘ ǿƛƭƭ ŎƻƳŜ solely from Meȅŀǎ bǳōΩǎ ƻǿƴŜǊǎƘƛǇ ƛƴǘŜǊŜǎǘ ƛƴ a{a/[Φ 

 Applicable Fiscal Elements 

The holders of mineral titles are subject to the provisions of the Concession Agreements which set 

out the application of mining royalties, taxes and fees for authorisations issued pursuant to the 

Mining Act. The key provisions of the terms of the concession agreement for Block 14 are shown in 

Table 4-2. 

Table 4-2: Fiscal elements. 

Tenement name Block 14 

Current Area 3,747 km² 

Concession Type Gold and associated minerals 

Annual Surface Rental ($/km²) 10 

Annual training fund contribution (EUR) 36,000 

Initial exploration expiry date 19/05/2015 

First extension period expiry date 19/05/2017 

Second extension period (requires 50% reduction in area) 1 year 

Royalty 7% 

Corporate Tax 15% 

Government Free Carry (%) 20% 

Partner Free Carry (%) 10% 

Mining Lease Period 30 years 

Mining Lease extension period 10 years 

 Mineral Tenure of the Block 14 Project 

The Exclusive Prospecting Licence is granted under terms of the concession agreement for the 

exploration and exploitation of gold and associated metals and minerals in Lower Gabgaba Area 

όά.ƭƻŎƪ мпέύΦ The initial exploration period was for 4 years, however during 2014, the joint venture 

company MSMCL, was granted an additional year extension to the Initial Exploration Period.  Details 

of key dates and terms are detailed in Table 4-3.  
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Table 4-3: Summary of concession agreement obligations and key dates. 

Start Date Expiry Date Area (km2) Terms 

19th May 2010 19th May 2014 7,046 Initial exploration period. 

19th May 2014 
19th May 2015 

 
7,046 

Additional year compensation period granted, extending the expiry 

date of the initial exploration period. 

19th May 2015 
19th May 2017 

 
3,747 

Formal notification of Mineral Discovery Areas, relinquishment of 

50% of the Initial Exploration area. 

19th May 2017 19th May 2018  
Relinquishment of 50% of remaining area (excluding mineral 

discovery area) 

 

On 27th February 2015, MSMCL submitted a declaration of Mineral Discovery Areas (Table 4-5 and 

Figure 4-2) and requested the first extension period in line with the concession agreement.  The 

Mineral Discovery Areas (MDAs) define areas within which either mineral resources are located or 

areas where work to date has shown potential for mineral resources to be developed. The MDAs are 

excluded from the calculation of the area to be relinquished. The permit extension has been granted 

based on the coordinates shown in Figure 4-2and Table 4-4and the licence is currently valid until 19th 

May 2017. 

 
Table 4-4:  2015 Block 14 pillar coordinates (WGS-84). 

 Block 14 

Pillar Longitude Latitude 

1 33° 00' 00" 21° 30' 00" 

2 33° 49' 00" 21° 30' 00" 

3 33° 49' 00" 21° 10' 00" 

4 33° 40' 00" 21° 10' 00" 

5 33° 40' 00" 21° 00' 00" 

6 33° 31' 00" 21° 00' 00" 

7 33° 31' 00" 21° 10' 00" 

8 33° 20' 00" 21° 10' 00" 

9 33° 20' 00" 21° 05' 00" 

10 33° 00' 00" 21° 05' 00" 
 

Table 4-5: Block 14 Mineral Discovery Area Coordinates. 

MDA Pillar Longitude Latitude 

GSS  M1 21° 17' ллέ 33° 04' ллέ 

GSS  M2 21° 09' ллέ 33° 04' ллέ 

GSS  M3 21° 09' ллέ 33° 15' ллέ 

GSS  M4 21° 17' ллέ 33° 15' ллέ 

WD M5 21° 18' ллέ 33° 40' ллέ 

WD M6 21° 13' ллέ 33° 40' ллέ 

WD M7 21° 13' ллέ 33° 45' ллέ 

WD M8 21° 18' ллέ 33° 45' ллέ 

Liseiwi M9 21° 28' ллέ 33° 40' ллέ 

Liseiwi M10 21° 23' ллέ 33° 40' ллέ 

Liseiwi M11 21° 23' ллέ 33° 46' ллέ 

Liseiwi M12 21° 28' ллέ 33° 46' ллέ 
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Figure 4-2: Map showing Block 14 and Block 14 Water Concession, together with Mineral Discovery Areas and pillar coordinates, 
overlain on Landsat imagery acquired on behalf of Orca Gold Inc. 

In addition to the mineral exploration tenement, effective from 19th May 2015, MSMCL secured an 

addendum to the EPL which grants additional 300 km2 for the purpose of exploring for, and 

exploiting water (Figure 4-2and Table 4-6).  The Block 14 Water Concession (B14WC) provides a two-

year initial exploration period, corresponding with the current year extension period of Block 14.  

The B14WC expires on 19th May 2017 if no water discovery is made during the period. If a water 

discovery is made (as is the case) the Company has the right to complete a feasibility study on the 

extraction of the water resource in support of a mining operation. 

Table 4-6:  Block 14 Water Concession, pillar coordinates (WGS-84). 

 Block 14 Water Concession Block 14 (300 km2) 

Pillar Longitude Latitude 

1 33° 00' 00.0" 21° 32' 41.9" 

2 33° 10' 38.1" 21° 43' 46.8" 

3 33° 14' 47.2" 21° 43' 46.8" 

4 33° 14' 47.2" 21° 40' 16.4" 

5 33° 05' 00.0" 21° 30' 00.0" 

6 33° 00' 00.0" 21° 30' 00.0" 

  










































































































































































































































































































































































































