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1 Summary

This Technical Report describes the Essakane Qoiéd? (the “Project”), a mineral exploration anevélopment area located in the Oudalan Provin&udfina
Faso. The Project is held by Essakane S.A., a Babd anonymous company, created on January 24, 2008ld the mining permit for the Project. Essak&.A.
is owned at 90% by Orezone Essakane (BVI) Limited 80% by the Government of Burkina Faso. In t@rezone Essakane (BVI) Limited is a wholly owned
subsidiary of Orezone Inc. (BVI), which is in tusholly-owned by Orezone Resources Inc. (“Orezone”).

This report was prepared to allow the Director®oézone to independently reach an informed deciggarding the economic viability of placing thejct into
production. It reports the results of a positiveiBigve Feasibility Study (“DFS”) which was compél by Gold Fields Essakane (BVI) Limited (“Golckis”), a
predecessor majority owner of the Project, and ddefsxdum to the Definitive Feasibility Study preghby G Mining Services Inc. (“G Mining”) in June @8.
The report also details the updated Mineral Ressuassociated with the May 2007 resource modelhn@iezone announced on September 19, 2007.

Gold Fields initially engaged GRD Minproc (Pty) Lt€GRD Minproc”) to undertake the DFS for the PidjeGRD Minproc is the South African subsidiary of
GRD Minproc, Australia. Orezone subsequently puseldahe 60% interest held in the Project by God&ddsion November 26, 2007. Orezone subsequently
retained the services of G Mining to manage thenagging, procurement and construction activitegpuired to bring the Project to commercial productiG
Mining confirmed the role of GRDMinproc as the EP@Whtractor for the processing facilities and megai most of the other engineering firms.

Golder Associates Ltd were retained to review pecttnical studies and conduct detailed engineevimts for tailings disposal, water supply and other
geotechnical aspects of the Project.

Following the change in ownership, it was decidegroduce an Addendum to the DFS to reflect sontee@thanged conditions, improved design basis and
additional design work that occurred since July20those changes were meant:

1. to adjust the economics to a higher gold price ramvihent and higher costs for supplies, equipmedtaor;

2. toincrease mill throughput in saprolite and tréiaeiore and determine its impact on capital casts project cash flows;

3. to evaluate impacts on water balance and tailingmodal; and

4. toreduce some of the risks perceived in the InDES.

Within this report, Orezone Essakane (BVI) Limit€tezone Inc. (BVI) and Essakane S.A. will be jlyimeferred to as “Essakane”.

The Project is located in the northeast of Burlaso in proximity to the Gorouol River, between se&lements of Gorom-Gorom in the west and Falagguin
the east. A free milling, non-refractory gold dep@sth mineral reserves of 58.1 M t at 1.67 g Aludts been identified and the intention of the Rtdageto mine
and process this deposit at a rate of 7.5 M t par in the initial years when mill feed is predoeamitly saprolite and transition ore and 5.4 M tpgutsequent
years when mill feed is entirely fresh rock. Thpeoted life of milling operations is 9.4 years atling this time a total of 2.96 M oz of gold whié produced.
The facilities for the project comprise a surfadaing operation, an overburden storage facilitgodéd processing plant and a tailing storage facilithe required
infrastructure includes a village for the mine eaygles, the mining fleet and maintenance faciligdsctrical power generation and water suppliesilltalso be

necessary to relocate 2,562 households that wilfteeted by the Project.

12




The estimated construction and pre-production ediperes of the Project are US$420.4 Mto an accuoday15%. Operating and capital costs are estichatethe
basis of first quarter 2008 prices and no allowaraz been made for escalation.

Construction of the mine and resettlement villaiggganned to start in July 2008 and constructibtie process plant in September 2008. Mining & will
commence in June 2009 and ore commissioning gl is planned for December 2009. The procest pldl be handed over in January of 2010 readyfdidir
production in 2010.

1.1 Summary of geology and mineralization

The Essakane Main Zone (EMZ) is currently the lat¢g@own gold deposit in Burkina Faso. Gold océnra quartz vein stockwork within an anticlinallylded
succession of Birimian-age arenite and argillitee Deological model and assay data used in thedDBShe Addendum are the culmination of exploratink
that started with BHP in 1995. Ranger Minerals,Z0re and Gold Fields were also project operatdiaré@®©rezone took over again as operator in
November 2007

The so-called main arenite is the economically nmagbrtant rock type within the EMZ. The arenitecors within the east limb, fold hinge and west limb
lithostructural domains which have been recogniresiirface trenches and drilling. The highest catre¢ion of quartz veins and gold is found in tlregle zone o
the anticline and in the upper part of the easb limain arenite. The top contact is a sharp gradeacowhich can be traced across the 2,500 m d#ilgth of the
modelled EMZ. The limits of mineralization to thast and west are well defined by drilling throubts grade boundary.

The top of the main arenite is 50 m below surfadbd@northern end of the geological model. Theodéps open to the north but economic mineralorais
progressively deeper. Quartz vein density decretasibe south and the opportunity to locate addéti@conomic mineralization appears poor. Drillies not
closed off gold mineralization at depth below tle®Ilggical model.

1.2 Summary of exploration concept

The EMZ is a coarse gold deposit with particlegaip mm in diameter. Analytical testing showed thetcision and accuracy of assaying could be imgutdwy
switching to LeachWELL rapid cyanide leach of 1dupsamples. Improved sample preparation and LeathWi€re introduced in January 2006. A re-assay
program of historical pulp rejects was startechatdame time, replacing 8,800 historical assay latdovember 2006. This was increased to 28,64ksays by
May 2007. Most of the new assays were complet&{=8 Tarkwa in Ghana using the LWL69M method (aetprdf LeachWELL) which is the same method used
very successfully by Tarkwa Gold Mine in its gradatrol programs.

Approximately 25,000 m of core drilling was completin 2006 to infill and expand the mineral invegtd’revious studies had relied mainly on loggifdjree-
grained chips from shallow reverse circulationlthy. The new cores added significantly to the aomdition of geological structure and modeling ofdyo
mineralization.

The orientation of drilling was changed from veatito west-to-east oriented holes and drilling watended at depth beyond the expected limits dasemining.
In-seam drilling confirmed the continuity of goldmaralization to 300 m within the main arenite laye

The January 2007 and subsequent May 2007 block Imadeconsequently based on a new and expandéhged model for the EMZ with new gold assay data.

Areas to be covered by the proposed plant infragira and overburden storage sites were steribgenapping, drilling and ground geophysical surJgg.other
significant gold bearing structures or zones haaenbocated.

The exploration history includes work of BHP (198896), Ranger Minerals (2000-2001), Orezone (20032 and Gold Fields (2006-2007). Several sampling
and analytical approaches have been applied ipabg including fire assay, BLEG (bulk leach extaéate gold) cyanide leach and LeachWELL
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assisted cyanide leach. Visible gold is commorrith@bre and extensive artisanal mining has takce in the uppermost, heavily weathered patefieposit.
Testwork on sample repeatability has categorisedEtZ as a difficult sampling problem, with spedieduirements needed to adequately determine tde go
grades.

The work of previous operators is characterisegdxyr records of analytical quality control. GoleKis developed practical sampling and analyticalqmols that
were applied in the 2006 diamond drilling campaigraddition, Gold Fields’ analytical work was umtdéen under cover of Certified Reference Materialanks
and preparation duplicates in order to ensurebigliassay quality throughout the sampling campd@pid Fields also recovered reject sample mateiriafa
previous sampling campaigns that were stored anihe site and treated these materials in the sesye Sample rejects from the Ranger Minerals’ samgpl
programs had been stored in bio-degradeable bags: of this material could be recovered for resasaawin hole drill campaign consisting of 27 hsleas thus
completed to compare Gold Fields assays with Rasmgesults.

Detailed re-assay of 8,800 duplicate samples wagpkzied by November 2006. These samples were rezt¥®m the most densely drilled Panel F partef t
deposit. The re-assay results were used to reneetfi@thistorical assays in the following way. Facteanalytical type, paired data sets were exanaseguantile-
quantile (QQ) plots and step-wise factors were ezl that mapped the historical assay quantilés thie re-assay quantiles. These factors wereapplied to
the remaining historical assays which had not beesssayed. This process adjusts the global meale dput is incapable of resolving the local imieei present
in the data. The January 2007 Mineral Resourcenasti was based on the November 2006 data set whithined remediated data developed using 8,808 phi
re-assay data.

Gold Fields continued the re-assay program intty @007 and a total of 28,640 pairs of re-assag thare available by April 2007. These data werel tige
regenerate new remediation factors for the remgihistorical data, and an updated Mineral Resowaestimated in May 2007. Data from the Rangerekéils
drilling were used without any adjustments for gtiehl bias.

1.3 Resource estimation

Each of the January and May 2007 mineral Resowtimates thus consists of: (i) LWL69M assays frooid3Fields’ 2006 drilling; (i) LWL69M re-assays of
historical BHP and Orezone samples; (iii) Rangendvals assay data (as is); (iv) Remediated assaydHP and Orezone samples which were not re-addaye
Essakane.

For the May 2007 estimate, five groups of histdridP and Orezone assay data were remediated, dmguo 58,189 samples. Each group representsdfispe
assay laboratory and assay method (e.qg., fire ags@&ilabs or ITS). Seventy three per cent ofathediated samples are BLEG assays from SGS Takda
TransWorld laboratories in Ghana.

A summary of data statistics for May 2007 remedigtairs is shown in Table 1.1. The statistics dfsss above 1.0 g Au/t are also presented. Typitedb than
7% of the unremediated BHP and Orezone data haegrabove 1.0 g Au/t which illustrate the low graflsamples not re-assayed.

A count of 3,298 assays exceed 1 g Au/t withinitheemediated dataset whereas 3,707 assays exge@d/Lin the corresponding remediated dataset.
Remediation has thus changed 409 assays fromhiassltg Au/t to more than 1 g Au/t which is onl2@% of the total May 2007 dataset. On this bass th
remediation process is not considered to be afgignt geological risk.

Within the January 2007 estimate, the remediatiatois changed 183 assays from <1 g Au/t to >1 /¢, Aepresenting 0.14% of the 133,255 assays usttei
January model.

The main benefit of the additional re-assays is $gen at lower gold cut-off grades, with a tonriageease of 12% for both 0.5 and 0.8 g Au/t ciitgofdes.
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Table 1.1

Statistics of May 2007 remediateassays

Std Count Average Proportion of

Laboratory Data Count Mean Min Max Dev CoV >1g/t >1g/t total assays
Abilabs fire Assay Unremediate( 8,761 0.5¢ 0.00¢ 206.8: 4.0z 7.62 57C 6.31 6.5%
(Orezone, Remediatec 8,761 0.57 0.00% 186.1¢ 3.81 6.71 64¢ 6.11 7.4%
ITS fire assay Unremediate( 2,15t 0.2¢ 0.00: 76.5¢ 1.9¢€ 7.01 101 3.8 4.7%
(BHP) Remediatec 2,15t 0.2€ 0.002 58.917 1.5: 5.81 11C 3.2z 5.1%
TransWorld LW Unremediatet 4,62( 0.4¢ 0.001 341.2¢ 5.92 11.9¢ 317 5.7t 6.%
(Orezone; Remediatec 4,62( 0.6¢€ 0.001 546.0: 9.47 13.8¢ 332 8.0€ 7.2%
TransWorld BLEG Unremediatet 16,66: 0.3 0.001 336.1¢ 3.51 10.6% 81€ 4.85 4.%
(Orezone; Remediatec 16,66: 0.42 0.001 537.8¢ 5.5¢ 12.97 88¢ 6.4C 5.2%
SGS Tarkwa BLEC Unremediatet 25,98¢ 0.3t 0.001 141.8¢ 2.4C 6.7¢ 1,49¢ 4.3¢€ 5.7%
(Orezone, Remediatec 25,98 0.4z 0.001 148.9¢ 2.7t 6.4% 1,72¢ 4.8¢ 6.€%
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1.3.1 Uniform Conditioning (UC)

Gold Fields adopted a recoverable resource estmatiethod instead of direct linear estimation @fdgs into SMU blocks. Testwork showed that edgecesfare
present within the EMZ mineralization and that fiudion process model is a more appropriate ranfioration model than a mosaic process to descrige th
mineralization. UC was selected as the preferréthafon method, using a discrete Gaussian chahgepport model. This estimation process involviestly,
estimation of the average grade of large blockeé[s by Ordinary Kriging (OK), followed by prediah of the proportion of the panel that exceedsfined cut-
off grade and the average grade of that proportion.

1.3.2 Geological modeling

Geological modelling was undertaken in Dataminbuitd the main lithological units comprising Hangimall Argillite, Main Arenite, Footwall Argillite ad
Footwall Arenite. The locations of these unitsetation to the anticlinal fold axis determine thibdstructural domains used for resource estimation

The weathering profile consists of an upper Sagralnit, a lower transition (saprock) unit and timelerlying Fresh domain. The boundaries of thess urere
modelled in Datamine and were developed from IdgdldRC and DD drillholes supplemented by geotécaindrilling and logging. In some areas the sttmlynd
large differences between early RC drillholes atid@ent 2006 drill cores. The reasons are incarsists between project geologists and project ¢epesraince
1995, and difficulties in picking gradational coctfrom fine grained RC cuttings. The result isgular and geologically incoherent surfaces wicimhld
overstate the volumes of weathered rock. Greateghivbas thus been allocated to the 2006 drillcoresodelling the weathering surfaces.

Gold occurs in quartz veins that are bedding palrafi steep and cross-cutting. Complex pressutatiso veining has also been identified in the faldal zone.
Veins vary from millimetres to tens of centimetheshickness and the density of veining varies fisolated single veins to dense stockworks. Botfihne- south
and east — west trending veins with visible gole present. Statistics show that these vein dinestitave similar grade characteristics.

1.3.3 Resource estimation methodology

Resource estimation made extensive use of the giealanodel. Each main lithological unit was comsitl as a separate geostatistical domain. Viseakshof
the domains were made to confirm that average gradd density of mineralization are different. $igant differences were also observed betweeretds and
west limbs of the fold, and the limbs were thududed in the definition of geostatistical domains.

The influence of weathering types was also coneitldn all cases, where a significant populatioweéthered samples exists, separate weatheredesid f
lithological domains were defined.

Statistics of raw data showed high coefficientsariation (relative standard deviation) of golddga. Samples were thus composited to 3 m lengttesitee the
variability of grades and capping was used to segpthe local impact of very high grades and adace the relative variance of the data. A totabofdomains
were defined and domain boundaries are treatedrals h

Variography of raw assay data failed to definerpptetable structures but non-linear transforms fig@wise relative and logarithmic transform shagngicantly
clearer structures. All data were subjected to asSian transform and directional variograms wekeldged on this transform. Models based on autedris
structures were developed and then back-transfotmegpresent the spatial continuity of raw golddgs. These variogram models were used for ther@irl
estimation of grades into large panels.

The drillhole spacing is a nominal 25 m (X) x 5Q'¥) with local areas drilled at 25 m x 25 m spacihgrge panel dimensions were thus set at 25 m®&Q) rm
(Y) x 6 m(RL). The large panels were estimated gi€dK. Steps were taken to ensure that conditioreds were minimised within these estimates by toong
the regression slope (Z | Z*).
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Selective mining with SMU dimensions of 2.5 m(X%xn(Y) x 3 m(Z) was considered appropriate. ThedppProach assumes that the kriged large panel ggade
the local mean grade of a ‘distributiosf SMU grades within that panel, whose dispersianance can be estimated from the relevant vanogredel. In derivin
the dispersion variance of the SMU, a modificatoronsider the information effect was also inchllildehe information effect for each domain was eatéd by
simulating grade control drillholes and estimatBigU-blocks from these data.

1.34 Resource classification

Resource classification meets the requirementAMBEC, JORC and the CIM guidelines adopted in NH144.. The classification was based on the geolbgica
and geostatistical quality indicators of the |lapg@el estimates. Comparison between the distaresample, the theoretical regression slope Zgrtthe kriging
efficiency showed a high correlation between thietawo parameters. A first pass classificatiors wpplied to define blocks with a kriging efficignaf 0.25 or
greater as possible Indicated Resource blocks.afipsoach led to instances of isolated blocks ieitfer kriging efficiencies (i.e. Inferred blocksder this
classification) surrounded by Indicated blocks @4 as isolated Indicated blocks surrounded byrheféblocks. To overcome this, a wireframe surfaes
developed from serial cross-sections that permitiéidnal exclusion or inclusion of isolated blocks

No Measured Resources have been defined. The useetliation factors and coarse gold sampling problin the EMZ precludes classification of denskilyed
parts of the resource as Measured.

Estimation of block confidence intervals was applie the east limb main arenite using a non-liheging estimation technique. The néinear estimates provid:
a mean grade estimate that is 6% lower than tleafiastimate. Also, the analysis shows that higledainties can exist for the individual panel gmdneaning
that grade control ahead of mining is importanthie context of full production, two 25 m x 50 nxn panels of saprolite ore would be mined in cag a&hd a
fresh ore panel in 1.5 day.

1.35 Dry bulk density

Dry bulk densities were collected at the scaleasédrays by weighing air-dried HQ diameter cord esferencing the measured weight to the actua mmgth in
the tray. Drill cores were dried in the sun befitve trays were weighed. A core tray holds 3 m asdsuch, errors arising from corrections for cosslare
considered to be small.

Quality assurance was provided by measuring thsitiesof 10 — 20 cm lengths of sealed core udiegstandard immersion method. The immersion dessiti
were found to be consistently higher for weatheosits, caused by biased selection of intact cargtes by technicians. The immersion density datadprolite
samples were thus not used.

1.3.6 Recoverable resource model

The UC estimate was converted to a Localised UmifGonditioned (LUC) estimate to simplify the recatele Resource model. The LUC block model is
significantly simpler to work with. Comparison dfet UC and LUC estimates confirms very close repetidn of the UC grade-tonnage results via the LUC
process.

1.3.7 LWL69M leach efficiency model

All LWL69M assays represent gokblution grades after leaching for 10 hours andeweported before fire assay of washed LWL69MrigiliComparison of the
gold-solution grades against historical BLEG daagpshowed that the LWL69M gold-solution values still higher than total gold estimated by BLEG)g
BLEG tailing (g/t). Historically, BLEG tailing grasb were estimated by single fire assay if the BldbEtion grade was greater than 1 g Au/t. Singkedssay of
kg BLEG tailings was clearly inadequate and thewoedor this is an increase in the nugget effeased by partial leaching, BLEG dissolved smallipkas
leaving large gold particles in the tailings whighare very difficult to detect in single 50 g subgdimg.

Gold Fields made use of routine screen fire as§aykg preparation duplicates to demonstrate effitieaching of gold by LWL69M. Once this had been
established the LWL69M protocol was changed to
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single 50 g fire assay of LWL69M tailing for 10% sdmples submitted to SGS Tarkwa. The result in@mplete LWL69M tailing dataset.

Due to the incomplete dataset, the remediationge®éor historical data could only use LWL69M simntdataset, which was complete. Remediation of GLdE
other LW assays thus produced gold- solution ed@itasalues. In the same way, a fire assay sarhplentas not re-assayed by Gold Fields was remetfiate
gold-solution equivalent value.

All variography and estimation in the January arayNM007 models has been completed using the LWL&8#remediated LWL69M gold-solution equivalent
values. The gold-solution estimates were then ctdesdoin-situ total gold values by applying LWLE9M leach factdesived from the LWL69M values with
matching tailing dataset. The data were used tmet percent leach depending on weathering tytheJdgy and grade. The recovery factors were appio the
block estimates, converting solution and remediatgdtion grades to in-situ total gold grades.

1.3.8 Resource tabulation

Mineral Resources have been constrained within 86838 Whittle surface mine shell. Mine optimisati@as initially completed by Snowden on the Janu&g72
Mineral Resource model and reported to Essakararoh 13, 2007. The classified mineral resourcenede is presented in Table 1.2. Orezone annoutiigd
resource estimate on April 10, 2007.

Snowden also completed pit optimization on the M@¢7 model and the updated Mineral Resource consttdy a US$650/0z Whittle pit shell is reported i
Table 1.3 by gold cut-off grade and classificati®nezone announced this resource estimate on Seeteiri, 2007 at cut-offs of 0.5 g Au/t and 1.0 gtAu
respectively.

Table 1.2 January 2007 Mineral Resource Eate released on April 10, 2007

Total Mineral Resource

Jan-07 COG (g Ault) 0.50 0.80 1.00 1.20
Indicated Tonnes (M t) 68.7 46.C 36.5 29.c
Grade (g Au/t 1.5€ 2.01 2.31 2.6C
Au (Moz) 3.44 2.9¢ 2.71 2.4k
Tonnes (M t) 23.t 15.2 11.¢€ 9.5
Inferred Grade (g Au/t 1.5C 1.9¢ 2.27 2.57
Au (Moz) 1.1¢ 0.9¢ 0.87 0.7¢

Mineral Resource Constrained by US$650/0z pit shell

COG (g Ault) 0.50 0.80 1.00 1.20
Indicated Tonnes (M t) 63.2 43.: 34.€ 28.C
Grade (g Ault 1.6C 2.0t 2.34 2.6
Au (Moz) 3.2¢ 2.8F 2.6C 2.37
Tonnes (M t) 14.7 10.4 8.4 6.¢
Inferred Grade (g Au/t 1.6¢ 2.1< 2.41 2.7C
Au (Moz) 0.8C 0.71 0.6t 0.6C

Note: Tonnes have been rounded to the nearest éalitidnusanc
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Table 1.3 May 2007 Mineral Resource Estinbareleased on September 19, 2007

Total Mineral Resource

May-07 COG (g Ault) 0.50 0.80 1.00 1.20
Indicated Tonnes (M t) 78.4 52.¢ 42.2 34.2
Grade (g Au/t 1.5¢ 2.04 2.3¢ 2.62
Au (Moz) 3.9¢ 3.47 3.1¢€ 2.8¢
Inferred Tonnes (M t) 27.4 17.€ 13.7 10.€
Grade (g Au/t 1.44 1.8¢ 2.17 2.4¢€
Au (Moz) 1.27 1.07 0.9¢ 0.8¢€

Mineral Resource Constrained by US$650/0z pit shell

COG (g Ault) 0.50 0.80 1.00 1.20
Indicated Tonnes (M t) 73.4 50.4 40.5 33.C
Grade (g Ault 1.62 2.07 2.3t 2.64
Au (M 0z) 3.82 3.3t 3.0¢ 2.8C
Inferred Tonnes (M t) 16.1 11.€ 9.t 7.€
Grade (g Au/t 1.6€ 2.0€ 2.31 2.5¢
Au (M oz) 0.8€ 0.77 0.71 0.64

Note: Tonnes have been rounded to the nearest éditidousan:




1.4 Summary of status of exploration, developmerand operations

Snowden provided external audit and inputs to QA&pling protocols, geological modelling and eation since January 2006 when Gold Fields undertook
complete a DFS by Q3-2007. Resource definitiorlinigiifor the DFS was completed by June 2006 andiisays were reported by November 2006. Howewer, th
re-assay of historical samples was extended td 2p€i7. Condemnation and geotechnical drilling waspleted in the second half of 2006.

Gold Fields commissioned GRD Minproc as overaltigtmanager for the DFS. The GRD Minproc scope pfises was to conduct engineering for the Projedi
to estimate the capital and operating costs fosthtace mine, metallurgical plant, tailing stordageility, infrastructure and resettlement villagesan accuracy of
+15%.

GRD Minproc was responsible for the managementcaoddination of the activities of the following canitants employed by Essakane for the Project tasleld
in Table 1.4.

Table 1.4 Activities carried out by varios parties in the DFS under the co-ordination of GRIMinproc
Consultants Description
Gold Fields Mineral resources and mine planni
Knight Piésolc Environmental study and repc

Tailing storage facility desig
Gorouol River water storage facility desi
Permitting
Geotechnical repo
Hydrological study repol
Overburden characterisatit
Surface lake modellin
Mine closure and reclamation rep
GCS Hydrogeological study repc
Overall water balance repc
Water supply for the resettlement villag
Potable water supplie
Assessment of the Gorouol River alluvial aqu
rePlan Village relocation and settleme

The DFS addressed the activities listed@ble 1.5in sufficient detail, identifying areas of potenti@st savings, so as to ensure the technicalr@mviental,
social and economic viability of the Project andtpport a capital and operating cost estimata tacauracy of +15%.

In November 2007, G Mining Services Inc. was maaddty Orezone to optimize the development plathferEssakane Project and provide senior management
services for the Project. G Mining Services Inegared an Addendum to the DFS containing updatethgieserves on the basis of $600/0z and a maddifime
plan to supply an increased processing throughfptitsoM tpy when ore feed is predominantly sapeodihd transition ore. Golder Associates was maddate
review prior work and recommend improved desigrntéilings disposal and water management (inclutliegdiversion dam and reservoirs). GRD Minproc was
mandated to confirm increased processing througéipdito update the design and capital costs piratlessing facilities. G Mining Services Inc. cdoeded the
estimation of capital costs and operating costeufgsakane’s direct responsibility and preparedi#tailed financial models for the Project.

The time-critical equipment for the Project hasrberlered and includes the following: gyratory &wers grinding mills, mine equipment fleet, constioic
equipment including cranes, construction and peengpower generators. Initial contracts have beaddred and are ready for awards. The Projecadyr® go
into construction in July 2008.
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Table 1.5 List of activities documented withinhe DFS

Activity

Description

Environmental management and statutory requirements

Social, relocation and resettlement

Hydrological and hydrogeological investigations

Geotechnical investigation

Geology

Overburden disposal

Process engineerir
Tailing storage facility

Engineering

Infrastructure and services

Logistics and route survey

Capital cost estimate

Operating cost estimate

Project implementation plan

Coordinate the work carried out by Knight Piésadthe completion of the Environmental
Impact Assessment (EIA) Rept

Coordinate rePlan and Essakane activities regattdmgesettlement villages and the requ
infrastructure.

Preparation of the cost estimate for the resetthiémiage based upon designs supplied by
rePlan.

Coordinate the activities of Knight Piésold anditlseb-consultants, GCS, in the
investigations into surface and underground waippbes and quality

Provide input into the preparation of the overadter balance by Knight Piésold and Gt¢

Coordinate the development of geotechnical inforomalby Knight Piésold for the surface
mine, roads, earthworks and civilwor

Review the mineral resource block model and detailene plan provided by Essakal

Review the detailed planning of the mine and oveten storage facility carried out by
Essakane Project for integration into the DFS

Review the designs and proposals forwarded by Kriigsold for the tailing storage facility
and the storage of overburd

Review testwork data generated to date and delegprbcess plar
Review and cost the tailing storage facility desiy Knight Piésolc

Prepare engineering designs in sufficient detasipecify and cost all capital equipment and
services necessary for the Proj

Identify and design the necessary infrastructugeired to service the requirements of the
Project.

Prepare a logistics and route survey report thihiensure that materials, equipment and
personnel are safely and reliably transportedteisia cost effective manne

Prepare a capital cost estimate for items of chpifaipment and services, required for the
Project, with an accuracy range of +1¢

Prepare an operating cost estimate for the casieobperating activities and services requ
for the Project with an accuracy range+15%.

Prepare a project implementation plan which witlirde preparation of a schedule showing
critical activities for the completion of the Esaake Project
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1.5 QP conclusions and recommendations

G Mining Services Inc. has prepared an AddendutheédFS for surface mining and gravity/CIL procagsof the EMZ gold deposit at an initial rate o6 ® tpy
for the first three years of operations, 6.5 M fpythe fourth year, and 5.4 M tpy thereafter winili feed is entirely fresh rock. The average gptdduction over
the 9.4 years-mine life is 310,000 ounces per yeiin, an average of 330,000 ounces per year foiritial four years. Total gold production will #960,000
ounces at a total operating cost of $358 per oinataeding royalties and government charges.

Initial capital costs, without financing costs, astimated at $420,444,000; it includes $41,870i0G&curacy provisions and contingency or 11%ifa capital
costs. This estimate is in 1Q-2008 constant dolwstaining capital and working capital are estadat $26,003,000 and $27,089,000 respectively.

Using a gold price of $800/0z and a Brent oil pr¢&85/barel for our base case, a detailed firemobdel shows an after-tax IRR (Internal Rate efurn) of
20.8% for Orezone on the investment subsequerroaly I3 , 2008. The undiscounted Net Cash Flo@rézone is estimated at $630M and its 5% Net Ptesen
Value is $373M.

The financial model shows that the Project’s ecaieerare most sensitive to gold and oil price. Tihidemonstrated in Table 1.6 which presents thersam of
financial results for three separate sets of comipqice assumptions.

Table 1.6 Financial results for different scenaps of Gold Price/Oil Price

Gold Price ($/0z 60C 80C 1,00(
Brent Oil Price ($/b 66 85 10C
C1 ($/oz)(exc. Govt. charge 297 31C 321
C2 ($/0z) (incl. Govt. charge 337 35¢ 37t
Gross Projec- IRR (%) 14.2 28.€ 41.F
Orezone after tax IRR (¥ 10.C 20.¢ 30.€
Orezone after tax NF-0% (000$) 289,40: 630,16° 984,67
Orezone after tax NF-5%(000%) 112,83¢ 372,75 637,59¢

In conclusion, the Essakane Project is economigadijfied at a long-term gold price in excess 608 per ounce.
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2 Introduction

This Technical Report has been prepared by G MiBiexyices Inc. for Orezone Resources Inc., in c@npé with the disclosure requirements of the Cemad
National Instrument 4-101 (NI 43101). The trigger for the preparation of this répsthe completion of an Addendum to the Defirgtiveasibility Study (DFS) «
the Essakane Gold Project; this Addendum contagmsfieant changes since the DFS, such as MineeaskR/es, increased mill throughput in the initlrfyears
of operation, a higher gold price partly negatechigher capital and operating costs and revised@uoics and financial analysis.

Unless otherwise stated, information and data @eedain this report or used in its preparation basn provided by Orezone Resources Inc. and akbiecies are
expressed in US dollars (US$).

The Qualified Persons for preparation of the repoetDr L. Gignac who visited site during May 2G0W March 2008, Mr | Glacken who visited site dgrin
August 2006 and May 2008, Mr J Hawxby who visited project site during October 2006 and Septem®@¥ 2Mr Louis-Pierre Gignac who visited site during
March 2008 and Mr P. Bedell who visited site in MA308.

The responsibilities of each author are provide@able 2.1.

Table 2.1 Responsibilities of each QP

Author Responsible for section/:
Dr L. Gignac 1,2, 3,4,5,15,18.2,18.3, 18.5, 18.7, 18.89,183.10, 19.3, 20.3 Overall compilati
Mr | Glacken 6,7,8,9, 10,11, 12, 13, 14, 17.1, 17.2, 19011
Mr J Hawxby 16, 18.10.5 (Minproc
Mr L.P. Gignac 17.3,17.4,18.4,19.2, 20
Mr P. Bedell 18.1, 18.€
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3 Reliance on other experts
There has been no reliance on experts who are malffi@d Persons in the preparation of this report.
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4 Property description and location

4.1 Area

The EMZ deposit is located in the north centrat pathe Tassiri Permit, one of seven exploratiempits (“permis de recherch§ comprising the Project in the
Oudalan and Seno provinces of NE Burkina Faso.rifinghern end of a US$650/0z Whittle pit shell depeld on the EMZ crosses Tassiri’s northern boundary
The area of the Tassiri Permitis 175.5%m . Tleasuof the other Permits are listed in Table 4.1.

Table 4.1 Tenement details: permit arrété numbes and expiry dates

Date Date Surface area
Permit Name Arrété Granted Expiry km 2

Tassiri 03/028/MCE/SG/DGMG( 1C-Jul-00 1C-Jul-09 175.5

Alkoma 03/030/MCE/SG/DGMG( 1C-Jul-00 1C-Jul-09 174.3

Dembam 03/026/MCE/SG/DGMG( 1C-Jul-00 1C-Jul-09 179.4

Gomo 03/029/MCE/SG/DGMG( 1C-Jul-00 1C-Jul-09 171.6

Gossey 03/027/MCE/SG/DGMG( 1C-Jul-00 1C-Jul-09 178.1

Lao Gountoure 03/031/MCE/SG/DGMG( 10-Jul-00 10-Jul-09 176.9

Korizéna 06/135/MCE/SG/DGMG( 21-Nov-06 21-Nov-15 192.2

In April 2008, following the filing of the DFS, thEnvironmental and Social Impact Study and the e of the Environmental Permit, the Essakaneiijn
Permit was granted over an area of 100.2km coingihe EMZ deposit.

4.2 Location
The Essakane Project straddles the boundary @titkalan and Seno provinces in the Sahel regiorudfiBa Faso and is approximately 330 km northef#ieo
capital, Ouagadougou as shownRigure 4.1. It is situated some 42 km east of the nearegésartown and the provincial capital of Oudalant@gdo-Gorom, and

near the village of Falagountou to the east.

All the exploration permits are located on contigsiground. The UTM co-ordinates of the corner ias they appear in the respective arrété, deel lis Table
4.2. The corner points of the Tassiri permit arek@d in the field by four surveyed concrete posts.

Similarly, the perimeter of the Essakane Miningriiers defined by the UTM coordinates of the corpemts as listed in Table 4.3.
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Table 4.2 Exploration Permits: boundary coordinaes

Permit name Point Northing Easting
Alkoma A 1,582,85. 177,11!
B 1,582,63: 194,31:
C 1,572,48. 194,18
D 1,572,69' 177,11!
Dembam A 1,623,45 177,11!
B 1,623,221 194,81:
C 1,613,07: 194,68t
D 1,613,30! 177,11!
Gomo A 1,607,85! 194,62:
B 1,576,16. 205,03t
C 1,576,16. 194,23.
Gossey A 1,613,30! 177,11!
B 1,613,07: 194,68t
C 1,602,92! 194,56(
D 1,603,15. 177,11!
Korizéna A 1,603,17. 814,51¢
B 1,603,17. 822,61.
C 1,599,071 822,61.
D 1,599,07! 178,01.
E 1,593,00. 178,01.
F 1,593,00. 177,11!
G 1,572,70. 177,11!
H 1,572,70. 818,35:
| 1,584,501 818,35
J 1,584,501 814,51¢
Lao Gountoure A 1,603,17. 822,61.
B 1,602,92! 194,56(
C 1,592,78. 194,43!
D 1,592,99i 178,01.
E 1,599,071 178,01.
F 1,599,07! 822,61.
Tassiri A 1,593,00. 177,11!
B 1,592,78. 194,43!
C 1,582,63: 194,31:
D 1,582,85. 177,11!

26




Table 4.3 Essakane Mining Permit boundary coordiates

Points X Y
A 177,11! 1,592,48:i
B 180,60° 1,592,48:
C 180,60° 1,594,56:
D 188,77( 1,594,56.
E 188,77( 1,592,37!
F 194,43( 1,592,37!
G 194,36° 1,587,18
H 181,10 1,587,18
| 181,10 1,589,18!
J 177,11 1,589,18

Figure 4.1 Project Location
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The location of the Essakane Mining Permit in ielato the Tassiri and Lao Countouré exploratiompes is shown on Figure 4.2.

27




Figure 4.2 Essakane Project Mining Permit




4.3 Type of mineral tenure

Each exploration permit has been granted by thastéinof Mines, Quarries and Energy as an arrétieuBurkina Faso’s 2003 Mining Code (Code Minidadpi
n° 31—2003/AN du 08 mai 2003). The permits aregmdg in good standing and Essakane has been isgtle€ertificate # 1587/2007 (Issue date 04/107200
by Mr Seydou BALAMA at the Office Notarial in Ouadaugou.

The arrété numbers and expiry dates are listecbieT4.1. All exploration permits except Korizéravé to be converted to mining permits by July IM®or be
relinquished to the State with no residual intexelst terms of current Law, each mining permit &ailon requires a separate feasibility study bete are
precedents in Burkina Faso for variations to thle (Etruscan’s Youga project).

The Korizéna exploration permit is valid until Newber 21, 2009 and would expire on November 21, 20t5 two renewals of three years each (the pearei i
reduced by 25% upon the second renewal). Theeaatélement of an exploration permit is nine ye&sploration permits are guaranteed by the Lawitnd
associated decrees and arrétés, providing the peohdier complies with annual exploration expendituand reporting requirements.

The minimum annual exploration expenditure per pieisT270,000 francs CFA per square kilometre (ot $650/kn? ). Burkina Faso’s 2003 Mining Code
provides for an Exploration Permit to be supersduzled Mining Permit.

The requirements are:
¢ Exploration permit holders must have observed radirpbligations under the Mining Code.
«  Applications for conversion to a Mining Permit mbst made at least three months before expiry oExpdoration Permit.

¢ The applications must be accompanied by a feasiiludy and a deposit development and mining plaich must include an environmental impact
study and rehabilitation plan.

In the Decret No. 2008-203 signed by the PresideatPrime Minister, the Minister of Economy anddtice, the Minister of Mines, Quarries and Energy the
Minister of Environment on April 28, 2008, Essakaaeeived the Mining Permit (“Permis d’exploitationiniére”) for the Essakane property. The Mining Perm

for an initial period of twenty years and can beewed for successive periods of five years unplet®on of the orebodies within the limits of thermit.

4.4 |ssuer’s interest

Orezone Resources Inc. owns 90% of the common sbéiessakane S.A. through its wholly owned subsies Orezone Inc. (BVI) and Orezone Essakane (BVI)
Limited, while the Government of Burkina Faso ovifi86 of the common shares of Essakane S.A. Ess&kanés the Bukinabe company that owns the Essakane
Mining Permit and the Project. It is expected @iapast and future expenditures in the Projectlvélaccounted as a Shareholder’'s Loan from OreEssakane

(BVI) Ltd to Essakane S.A.

4.5 Location of property boundaries

Figure 4.3 presents the location of the US$650MZ Bit shell (shown in red) in relation to all tkaploration permits and other gold prospects (bsrdédrill
grids and soil anomalies are shown in blue hatghi@gly the EMZ is the subject of the DFS, the Adldiem and this Technical Report.

4.6 Royalties, back-in rights, payments, agreemesitencumbrances
The Government of Burkina Faso retains 10% (freeied) of the common shares of Essakane S.A. litiaddthe Government of Burkina Faso receives a 3%
royalty on the revenues from mineral productione Bovernment also collects various taxes and datigle imports of fuels, supplies, equipments auigdide

services as specified in the Mining Code.
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Figure 4.3 Project permits and location of the EIZ Mineral Resources and other gold prospects
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4.7 Environmental liabilities
Environmental liabilities as a result of mine degrhent and closure are discussed in the subsetgxnt
4.8 Permits

Application for a Mining Convention is underwayBurkina Faso and is expected to be in place betiieof the second quarter 2008. This is the lakiwaf
conditions that had to be fulfilled prior to Prajémplementation:

«  Acceptance of the ESIA (Environmental and Sociofteenic Impact Assessment) through a “positive nétféevis favorable) from the Burkina Faso
Minister of Environment.

¢ Agreement with local populations on resettlemeanpland process.
e Grant of a “Mining Permit” by the Burkina Faso Mstér of Mines.

¢ Grant of a “Mining convention” by the Burkina FaS@vernment.

In accordance with Burkina Faso’s statutory requiats and International best practices, an Envissriai and Socio-economic Impact Assessment wasigelm
to the Burkina Faso Minister of Environment on Asty8, 2007. After review and public consultatiathe Environemental Permit (“Emission d’avis confersur
la faisabilité environnementale”) for the EssakBn@ject was issued under the Arreté No. 2007-088MEAB by the Minister of the Environment on
November 30, 200’

In parallel with the planned process for the Enwinental Permit, a broad consultation process wasrzeed and formalized regarding the physical dispment

and resettlement of communities directly affectgdhe Project and the economic impact on some ath@munities. A formal consultation forum was ebiied

on August 9, 2007 consisting of representativahefaffected communities, the government and Esga8aA., jointly referred to as the Esssakane Qtatgns
Committee (ECC). The work of the ECC resulted Resettlement Memorandum of Agreement (MOA) signgethke various parties in December 2007. The MOA
contains terms for the compensation and entitlerpackages, agreement on unauthorized activitigh®project site, implementation process of theagrent,
obligations and undertakings of the various pawies a monitoring and evaluation process.

Subsequent to the Environmental Permit and the ékgeat with the local populations, the Mining Perwets issued on April 28, 2008 on the basis of tR&D
submitted in August 2007, as discussed earlieedticn 4.3. The Mining Permit was issued to Essal&m\., a Burkinabe company created for the purpbse
developing and operating the Essakane ProjectkBseaS.A. was created and registered by Me Seydtnii on January 24, 2008.

For granting of a Mining Convention, the Mining eoproposes a ‘Standard Mining Convention’ whicts &t a stability agreement. The Convention descthoe
Governmental commitments, operational tax reginteasligations of the company to Burkina Faso. Oexecuted, this Convention cannot be changed witthe
mutual agreement of both parties. If tax law charge promulgated, the mining company can chooaddpt them (if deemed more advantageous) or stay w
the current terms of the Convention.

The approval of the Convention requires the apgroithe Cabinet. Typically, approval of the stardi@onvention can be accomplished in a short pesfdine
after all other approvals are granted. Howevetagepoints require further review and clarificatioy Essakane and its lenders in order to:

« Insure tax, legal and currency stability.

e Clarify terms of application.

« Avoid potential situations of double taxation.

¢ Include UEMOA mining code into the mining convemtio

Discussions are ongoing on these various aspedtfirai resolution is expected shortly.
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5 Accessibility, climate, local resources, infiructure and physiography
5.1 Topography, elevation and vegetation

The Project area and specifically the area surrimgrithe EMZ are characterized by relatively flataén sloping gently towards the Gorouol Rivertie horth of
the EMZ. The EMZ forms a low ridge marked by exteasrtisanal workings. Vegetation consists mosfllight scrub and seasonal grasses. Deforestadsn
been significant, particularly in the area surrdngdhe village of Essakane The derelict heap lgmzhand plant operated by CEMOB in the 1898’located 1 ki
east of the EMZ and contains approximately 1 Mleathed material.

5.2 Access

Access to and from the capital Ouagadougou is bggaoad over 263 km to the town of Dori, and thgraterite road over some 63 km to Essakane. Acgies
the town of Gorom-Gorom to the west is also possitithin the exploration permits, access is vialdracks and paths which are suitable for two-elleive
vehicles in the dry season but requires four-whegk vehicles and trucks in the wet season. Asgfahe project, the laterite road will be upgrdds river
crossings and site roads will be improved to enedgelar traffic all year.

5.3 Proximity to population centre and transport

The Project straddles the boundary of the OudatanSeno provinces in the Sahel region of BurkinsoRand is approximately 330 km north-east of tigtah
Ouagadougou. It is situated 42 km east of Goromae@owhich is the nearest largest town and the poigircapital of Oudalan. Some 2,562 householddlitoga
11,300 individuals live within the Project footprior will be economically affected by the ProjektResettlement Action Plan (RAP) describes theqiedi,
procedures, compensation rates, mitigation measun@schedule, jointly developed by Essakane Rrajetthe Project-affected communities to guide the
compensation, resettlement and relocation of tleplee households and communities that will be ptalsi or economically displaced by the Essakangeleto
There are no major commercial activities in theggrbarea and economic activity is confined to &ibace farming and artisanal mining.

There are no operating rail links and all transp®ohy road. There is a short air strip at Goronrégdofor chartered light aircraft. It is plannedotoild a private
airstrip at Essakane early in the Project.

5.4 Climate and length of operating season

The Essakane Site is located in the north eastid{iBa Faso and the climate is typically Sahelieemperature ranges from 46°C to 10°C with annual pa
evaporation rates of 3,000 mm/year. The mean anmairdhll is 503 mm with an estimated 100-year mexiof 143 mm in a 24 hour period.

A wet season occurs between late May and Septembeéithe mean annual runoff in the Gorouol Rivemisservatively estimated to be 91 Mm /year. Raiing
sporadic or absent during the rest of the year.tiéeaonditions are expected to have minimal impaatnining operations, but require proper planrimgnsure
sufficient water supply during the dry season.

5.5 Surface rights

Surface rights in the area of the Mining Permibbel to the State. Utilisation of the surface rightgranted by the Mining Permit under conditioattthe current
users are properly compensated.
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5.6 Infrastructure

The planned infrastructure required for the progdsssakane mine with capital cost estimates isriestin Section 18. Existing infrastructure cotsisf an
exploration camp with accommodation and canteeititfas for up to 150 persons. Offices, maintenafamslities and shelters required for exploratiatidties are
also available.

5.6.1 Power

Public infrastructure such as electrical powerapte water, distribution, sewage treatment andadiah and telecommunications does not exist irPtlogect area.
The nearest grid-supplied power is at the town @fd@-Gorom some 35 km to the west-northwest. Eiggtrto the exploration site is provided by onesitiesel
generators; satellite communication is also aviglabthe exploration site. A 26 MWatt power pldoglled with heavy fuel oil (HFO) will be built fahe
production phase. Construction power will be sugabby three 800 KWatt diesel gensets, which wildmee emergency generators during the productiosepha

5.6.2 Water

Water is pumped from wells (boreholes) in suffitignantities for exploration drilling and the exgtion camp. A much larger supply of water mairdy milling
operations, but also for dust control and humarseorption will be required by the Project. The msoirces of water will be the Gorouol River durihg tainy
season and well fields around the Essakane pihaadthe Gorouol River. A diversion dam and weit kg built across the Gorouol River west of thexenand
water will be diverted by gravity into an Off-ChagirStorage facility (OCS) with sufficient storagepecity to provide water to the Project net of erafion losses
during the dry season.

5.6.3 Mining personnel

The Project will result in the displacement of B3%eople living in 2,562 households and an inRiakettlement Action Plan (RAP) has been develdped,
consultation with the community, to address thettesment of these people. The approach to invalymesettlement is consistent with the Internatidfinance
Corporations performance standards on Environmental and S8usthinability and will adopt a collaborative apgeh involving the Government of Burkina F.
and the affected communities.

Essakane has initiated local training programs&ftsans which include tuition in written and spok&ench, but also elementary courses in carpemiagonry,
mechanical and electrical trades. It is envisapatiunskilled labour will be sourced locally witkiled labour drawn from Burkina Faso at largeislexpected the
some 90-100 expatriates from North America and geiwill be required in the initial years of prodioct, but that number will decrease as Burkinabekens
acquire the expertise and experience to replacexpatriate employees.

5.6.4 Tailings and waste storage areas

The EMZ is surrounded by ample flat and uninhabiéed where tailings and waste dump storage cdadaged. The tailings storage facility (TSF) iso®located
southwest of the surface mine and processing plémet.mine waste storage facility will be locatedmhawest of the surface mine, but a smaller wastep will
also be located east of the surface mine.

5.6.5 Heap leach pad areas

Approximately 1 M t of material on the existing CEM8 heap leach pad from previous mining operatioag bre processed during the production phase. Giyy
there is no planning for heap leaching at the Rtofethe future.

5.6.6 Processing plant sites
A description of the proposed plant site is giversection 18. The overall site plan developed lsekane is presented in Figure 5.1.
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Figure 5.1 Overall Project site plan




6 History
6.1 Prior ownership and ownership changes

The EMZ has been an active artisanal mining sivepiilleur”) since 1985. Heap leach processing of gravity rejrom the artisanal winnowing and washings
carried out by CEMOB (Compagnie d’Exploitation démes d’Or du Burkina) in the period 1992 - 199%oi available records located in Burkina Faso by
Orezone, CEMOB placed 1.01 M t of material at asrage grade of 1.9 g Au/t and achieved 73% recoifélle 6.1). A sharp drop in reject grades afgg3lwa:
caused by depletion of high grade laterite andrtbieeased number of low grade workings aroundfi&i discovery site. It is estimated that 250,@200f gold
has been extracted from the local area since 1992.

Table 6.1 CEMOB gold production for period 1992 1999

Year Tonnes to HL Head grade (g/t) Contained oz
1992 42,20( 4.5C 5,91¢
1993 115,75 5.1C 18,38¢
1994 156,81( 1.7¢C 8,30¢
1995 148,16! 1.5C 6,92:
1996 256,75¢ 0.9¢ 7,91¢
1997 165,12! 0.84 4,321
1998 72,12 1.4C 3,14¢
1999 50,07 2.0C 3,151
Total 1,007,49! 1.9C 58,06¢

At its peak the deposit was worked by 25,000 min€tolera and major social problems prompted theeBonent to mobilize troops and administrators to
organize the new mining community. A company naiBediété Filiere Or (SFO) was formed in which thatS&teld a 10% interest.

SFO controlled all mining and processing. Minersengranted small “claims” which were mined unde©&Hdirection. During this period, the Bureau deisid4
et de la Géologie du Burkina (BUMIGEB) undertooiomal mapping and geochemical programs. BUMIGERraged and financed the program of heap leach
test work between 1989 and 1991. The plant wastearted in 1992 and produced 18,000 oz in 1993bataged between 3,000 and 5,000 oz/year. Serifouts:
were also made to leach saprolite from the EMZ based on verbal accounts, leaching failed becafusigh cement consumption and solution blindinghie
heaps.

CEMOB was granted the Essakane Mining ResearchiPierd®91. The permit covered most of the areacWwti$ now included within the Project (excluding th
Gomo permit). BHP Minerals International Exploratimc. (BHP) assisted CEMOB and explored the arem 1993 to 1996 under a proposed joint venture-ear
in. This included an evaluation of the regionalgmtial and other known gold prospects on the peBiitP’s objective was to conclude an agreement with CER
after confirmation of potential. The company exdadeand sampled 26 trenches (for 4,903 m) alongMEg. Scout RC drilling was completed (including
Falagountou and Gossey prospects), followed by RIthd (7,949 m of vertical holes on a 100 m x ®B0grid) and a few DD holes (1,510 m) in the maigzaof
artisanal mining on the EMZ. BHP estimated an ind® Inferred saprolite (oxide) resource of 14.5® 2.52 g Au/t for 1.2 M oz (at 1 g Au/t cut-offegle) for
the main arenite (based on due diligence docunpentdded to third parties at the time BHP was witiwiing from further investment in West Africa).
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Low gold prices and operational problems caused OBNb go into liquidation at the end of 1996. Tb@nplicated the CEMOB alliance and BHP decided to
withdraw from the project around the time it witbdr from gold exploration and mining throughout Wa#ica. Gold Fields Ghana Limited reviewed BHP &ta
during due diligence periods in 1997 and 1998 HdPBvas unable to demonstrate title to any shakeseékane. A number of other international miningnganies
(AngloGold, Ashanti Gold Fields, Randgold, Placemie) also visited and evaluated the EMZ during strattly after BHP's withdrawal. However, the Niganri
company Coronation International finally secureie tiAfter the protracted liquidation of CEMOB, siew licenses were granted to Coronation Internatio
Mining Corporation (CIMC) by the Ministére de I'Emgie et des Mines in July 2000.

In September 2000, CIMC concluded an option agreémih Ranger Minerals (Ranger) whereby Rangetdcearn a 40% interest by spending US$8.0 M on
exploration. Ranger undertook an aggressive exjiborarogram, focusing on intensive RAB and RClithgl of an oxide resource between October 2000 and
June 2001. Landsat imagery and aerial photograghe also acquired for regolith and detailed mapgi®@B drilling (12,867 m) was used to locate dtdtgets at
Essakane North, Essakane South, Falagountou arsegd=llow up RC drilling at the EMZ amounting2®,393 m was completed along with 1,070 m of DD
twins and extensions. Ranger mapped and samplaed wethe BHP trenches and decided to drill towdwdal grid east at a dip of -60°.

Hellman & Schofield (for Ranger) estimated Measyskt Indicated oxide resources of 18.9 Mt @ 23U/t for 1.3 Moz (at 1 g Au/t cut-off) and an émfed
resource of 5.2 Mt @ 1.76 g Au/t for 0.3 Moz, hewn in Table 6.2. Ranger also concluded a sefiesetallurgical tests on geological samples witidpendent
Metallurgical Laboratories Pty Ltd from Perth.

Ranger spent US$1.7 M of the US$8 M needed by 206& and withdrew because of unfavourable oxidgept@conomics. After Ranger’s departure, CIMC was
approached by Orezone with an offer to merge thepemies. The merger was papered in March 2002 aarbBe became 90% owner of Essakane.

Table 6.2 BHP and Ranger estimates of EMZ oxidesources

Metres Resource Tonnes Grade Gold
Company drilled class (M 1) (g Au/t) (‘000 02)
BHP (Internal) 9,45¢ Inferrec 14.5 2.t 1,20(
Ranger (Hellman éSchofield) 36,33( M+ | 24.1 2.1 1,60(

Gold Fields Orogen Holding (BVI) Ltd (“Orogen”), fimerly known as Orogen Holdings (BVI) Limited, ésidiary of GFL Mining Services Limited, enteredan
an Option Agreement with Orezone Resources Indubn19, 2002 (the “Option Agreement”).

The terms of the Option Agreement were: (a) Oroge nominee, could earn a 50% interest in Oreézd@@o share of the project by spending US$8 M on
exploration over five years; (b) Orogen, or a na@eincould earn a further 10% in the project by fabeling and completing completing a bankable fahtsi
study; (c) at Orezone’s election, Orogen, or a memj could earn a further 10% in the project byiseg project finance for Orezone.

On April 1st, 2007, Orezone Resources Inc, Orezoae(BVI), Orezone Essakane (BVI) Limited, Golclis Essakane (BVI) Limited (“GF BVI”), Orogen and
Essakane (BVI) Limited entered into a Members Agreet which gave effect to the terms of the Opti@gre®ment mentioned above and also
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set out the terms and conditions on which the gastiould joint venture. As GF BVI earned a 50%ri@s¢ein Essakane (BVI) Ltd by spending the reqeisis$8
M on exploration, it increased its ownership to 6@%he Essakane Project when it gained a furtbét interest in Essakane (BVI) Limited having congdea
bankable feasibility study on September 11, 2007.

In October 2007, Orezone Resources entered inagegement with Gold Fields to acquire their 60%riest in the Essakane Project in consideratio$260 M,
with $150 M in cash and $50 M in shares. The tretisa closed on November 26, 2007 and Orezone bethenoperator and owner of a 100% interest in the
Project.

After obtaining the Environmental Permit, and caithg a MOA with the local population, Essakane geted the Mining Permit, which resulted in tfensfer
of the Project to Essakane S.A., a Burkinabe anaugncompany, created for the purpose of owningogredlating the Project. Essakane S.A. is owned %t 199
Orezone Essakane (BVI) Limited and 10% by the Gawent of Burkina Faso. In turn, Orezone EssakaMd)(B owned by Orezone (BVI), a wholly-owned
subsidiary of Orezone Resources Inc.

6.2 Previous exploration and development work
Previous exploration of the EMZ has been complete@EMOB, BHP, Ranger, Orezone and Gold Fieldsambe summarised as follows:
e Trenching by CEMOB in the early 1990's: a totafigé trenches (705 m) were excavated.

e Trenching, RC and Diamond Core drilling (DD), airbe geophysics and mapping by BHP in 1995 and 18%6tal of 25 trenches (1,445 m), 117
vertical RC holes (5,732 m) and 9 DD holes (1,530nulined at 60° to local grid west were completed

< RAB, DD and RC drilling by Ranger between 2000 8061: a total of 21 RAB holes (541 m) 239 RC hdlE%777 m) and 15 DD holes (2,131 m)
were completed. All holes were inclined at 60%tcal grid east.

« DD and RC drilling, trenching, mapping and assayigdOrezone between 2003 and 2005: a total of 4B Réles (1,275 m), 658 RC holes (63,572
m), 211 DD tails (35,064 m) and 56 DD holes (7,2#%5wvere drilled at various angles but predominawéstical.

¢ RC, DD and Aircore drilling (AC) and assaying byl@&ields since January 2006. Total drilling ameuet 69,251 m as summarized in Table 6.3.
Holes were inclined to local grid east or west aefieg on the collar position in relation to the ENt&Zd axis. Generally the holes were inclined af 60
to grid east. The AC holes were vertical and iregli holes, drilled to bit refusal on condemnatioogpams at the Project site and on regional
exploration programs on the surrounding permitt€ehnical drilling comprised DD and RC drillingthe expected highwall positions of the EMZ
design pit shell and were drilled on behalf of gle®@technical consultants.

Table 6.3 Drilling completed by Gold Fields

Number of Holes (Metres)
Drill type holes DD RC AC TOTAL
AC 1,33¢ 16,06¢ 16,06¢
DD 12€ 20,14¢ 20,14¢
RC 20& 16,36: 16,36:
RCD(1) 73 11,57 5,101 16,67¢
Total 1,74(C 31,71¢ 21,46« 16,06¢ 69,252

(1) RCD represents RC collared drillholes with il RC drilling would stop at the water table ahd rig would switch over to diamond drilling.
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BHP drilled the EMZ to a notional spacing of 10Ghang strike by 50 m across strike. Ranger’s iwfillling reduced the notional spacing to 50 m glstrike and
either 25 m or 50 m across strike on alternatd@®et Exploration effort between July 2002 and 2ay2005 was initially focused on scoping the pb&of the
full Project area. Geochemical sampling and grageaphysical surveys were completed which culminate8 confirmed or newly defined targets. A numbgr
follow up RAB, RC and DD programs were completecezdne started drilling the EMZ in February 2008 &egan ramping up the number of rigs in late 200
vertical RC resource definition drilling. The norairgrid was 50 m x 25 m (50 m spaced lines wittee@5 m apart on section) with one high grade akatea
(Panel F) drilled to 25 m x 25 m. The RC holes warilled to the water table and sampled at 1.0 tarirals (producing 25 — 30 kg per sample). RCidgllover
DD was preferred to increase the sample size amsldffset the coarse gold problem. However, thgel@ample size created difficulties for splitting o
representative 3—5 kg subsamples. A few HQ diani2Eetails were drilled by Orezone in the early =i¢p test depth continuity on RC holes which heehb
stopped in the main arenite or in gold mineral@matiSome of these tails returned significant gakshgs in the footwall argillite. Systematic drigiof DD tails was
introduced in May 2005 to evaluate the footwalltsmin a 200 m x 50 m nominal grid.

Ranger and BHP's fire assaying demonstrated pgoodeicibility of economic gold assays. Orezone thur®duced cyanidesaturated 2 kg BLEG as the stand
method to improve assay reproducibility. The comizion of NaCN was set at 5 kg/tonne (10 g petr@d) and the sealed bottles were rolled for 24ri0
Residues (tailings) for all BLEG solution gradesaer than 1 g Au/t were fire assayed for goldhéligh BLEG is a partial dissolution method, theultissshowed
improved reproducibility (for duplicate 2 kg splftem the same pulp) compared with BHP and Rangkata. Systematic leach curves were not measurtetidu
BLEG tailings consistently reported low fire asgmyd values. Fire assay of the tailings showedwanage BLEG leach of 97%. Umpire assaying of 10%ef
BLEG samples was introduced in May 2005 but the twipire laboratories (SGS Lakefield in JohanneslamadyABILABS in Bamako) were unable to reproduce
assays on the pulp rejects, particularly at gratbese 0.7 g Au/t. SGS Lakefield reported signifibahigher values but ABILABS reported lower gradesall
samples >0.7 g Au/t. From SGS it was subsequesdisnkd that rolling for an additional 24 hours viigssh cyanide resulted in higher BLEG solutiondgs Test
showed that gold was still being dissolved afteh@@rs under the standard BLEG conditions. At ABB\it was found that the bottles were rolled atvew
speeds and reasons for under-reporting thus indlpder mixing and oxygen starvation. Another rea®ompoor leach rates was poor grinds of analyteahples
with grinds ranging from 50—85% passing 75 microns.

Gold Fields combined these findings with promisiegults from gravity and rapid cyanide leach testsl, in January 2006 it replaced Orezone’s 2 kg BlbBttle
roll process with LeachWELL rapid cyanide leachlokg subsamples (the “LWL69M” method). By this tin@old Fields had accepted the need tassay 40 00
pulp rejects by LeachWELL from the BHP, Ranger @rdzone programs because the 2 kg BLEG and 5@ gd$say data showed significant biases when
compared with the 1 kg LeachWELL assay pairs. Téwsibn was also taken to only use SGS Tarkwa ian@tsince this laboratory had many years of expegie
with LeachWELL on Tarkwa gold mine samples.

The results from this LWL69M rassay combined with the 2006 core drilling progfarm the basis of the January 2007 and May 200kixhaodels. All resourc
estimates prior to January 2007 used the origirmbfssay and BLEG + LW database.

6.3 Historical mineral resource and mineral resere estimates

Orezone retained SRK (Cardiff) in August 2004 tenptete a JORC classified Mineral Resource estirmateN| 43-101 report for the EMZ. This estimate was
based mainly on historical data. SRK estimatedrdimary kriged Indicated resource of 30.5 Mt @ @.Au/t for 1.91 Moz and an Inferred resource df M.t @
2.0 g Au/t for 0.29 Moz (at 1.0 g Au/t cut-off gegdas shown in Table 6.4. It was subsequently fabatincorrect relative densities had been useidiwh
overstated resource tonnages by 15%.
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Table 6.4 EMZ Mineral Resource estimate completeby SRK in 2004

Tonnes Grade Gold
Classification (M 1) (g Au/t) (‘000 02)
Measurec = = =
Indicated 30.51) 2.C 1,91(
Inferred 4.4 2.C 29C

(1) These tonnages were overstated by 15% duedorgct allocation of densities to the weatheringndins. SRK listed a number of technical caveaitsin
classification of Indicated resources based on maicy about quality of the historical assay data poor QAQC documentation.

In May 2005, Orezone retained RSG Global (Perttgudit an internal PFS block model and sign-ofO®C classified resource constrained within a \éhjpik
shell at US$375/0z gold price assumption. Howe@eezone and RSG Global subsequently decided tetimate the resources and produce a small panel,
recoverable resource estimate using Uniform Caonlitig. This was completed in July 2005 and the R&abal block model was used in the PFS with a
conceptual depth extension to provide for drillingrogress. MIK was considered but RSG Global wzable to demonstrate grade continuity at econgmzside
thresholds.

Orezone presented a new grade domain and geoldgidahodel to RSG Global in December 2005. Thesakthis model was that (a) the main gblelaring veil
sets are steep west dipping and parallel to thedris, and (b) strike continuity of sets of themazein sets as seen in the trenches could besepted by
wireframes with hard grade boundaries. Figure €oVides an isometric view of this steep structumetl looking northwest with the wireframes showmed. The
total classified January 2006 UC resource estirabgeUS$475/0z price assumption is given in TakBe Bhis resource estimate was announced by Oremone
April 10, 2006. Despite the large amount of addigibdrilling between the PFS and the January 2006ets, there were concerns about the reliabilitshef
historical analytical data and the re-classificatid the Mineral Resources by RSG Global did netd/a significant increase in Indicated resources.

The concept of estimating grades within steep grédeframes with hard boundaries was dropped inusti@006 due to increased drill evidence for lithastural
and bedding parallel controls on mineralizatiorh@treasons were that the 2006 oriented corerdyily Essakane did not confirm vein sets withirdlgnade
boundaries, and ongoing tests showed that grageagitn with hard boundaries was potentially infigtthe grade of the mineral resource estimates.

Table 6.5 January 2006 UC resource estimate — BSGlobal

0.5 g Au/t 1.0 g Au/t
Cut-off Tonnes Grade Gold Tonnes Grade Gold
Category (M 1) (g/t) ‘0000z (M1) (g/t) ‘0000z
Total Resourct
Indicated 36.€ 1.€ 1,86( 19.€ 2.2 1,47(C
Inferred 27.7 1.7 1,48( 15.5 24 1,19C
Resource reporting within US$475
pit shell
Indicated 34.7 1.6 1,79( 18.¢ 24 1,43(
Inferred 19.c 1.8 1,13( 11.5 2.€ 95(C
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Figure 6.1 December 2005 steep structure EMZ gda model

40




7 Geological setting
7.1 Regional geology

The Project occurs in an outlier of folded sediraenBirimian rocks which are intruded in placesitgrmediate and mafic sills. The sediments indisérict have
been subdivided on the basis of lithology into deeper turbidites (the Birimian) and coarse clabisin margin sequences (the Tarkwaian). The Barimocks
consist of wackes, arenites and mudrocks (argi)liteebbly arenites and minor tuffs which have bheetamorphosed to lower greenschist facies. Arésiitiee
dominant lithology. Intermediate intrusives occngias sills are common and appear to predate lalingimeralization in the district. The Tarkwaiarcks are
typically sandstones with thin intercalated bandsatrix-supported, polymictic conglomerates bug anlike the type lithologies found in Ghana. Imtigalar, the
conglomerate matrices are not enriched in heaverala nor show the alteration mineral assemblafj@amxwa and Iduapriem.

Figure 7.1 shows the boundaries of the permits cising the Project and the EMZ feasibility studgaihighlighted in red) in context with the regibgaology.
The bold red shape within the red perimeter isctiest line of a US$650/0z surface mine shell orBRE. The map is reproduced from the BRGM's 1/200,0
map of the LOudalan district published in 1970. The Birimiardararkwaian are bounded to the west by the majoE kinding Markoye fault and to the soutf
the Dori batholith. The Markoye Fault is thoughb®a left — lateral wrench fault that was an a&cbasin margin fault at the time of depositionhe sediments.
Other regional faults in the district appear tott&lE and WNW. Mesozoic age dolerite dykes are gaiyefound in the latter. Fold axes within the iBifan trend
NW and N except in the south where units are refdladjacent to the batholii

Gold prospects on the permits (shown as blue haatesd in Figure 7.1) occur exclusively in Birimiacks and are generally associated with quartzinvgion the
margins of mafic and intermediate sills. Exceptiansthe EMZ and the Sokadie prospect (on the Atkpermit). The EMZ is characterized by quartz veinin a
folded Turbidite succession of arenite and argill&t Sokadie the veins occur in a sheared voltastic unit between undeformed andesite and meitaseds.
That is, as a general rule, gold occurs with quegtaing on the contacts of rock units with conteascompetency and as filling of brittle fractunegolded
sediments.

7.2 Local geology

The Project has been explored since 1995 by atyarfanethods ranging from soil sampling and pgtio analysis of Aster and Landsat images. Outidimited
and there is an extensive cover sequence of résdiisand transported material. The distributiddrtiransported cover is shown in Figure 7.2. Asvah@ the
figure, the southern permits are characterized higlaer proportion of outcrop. The figure also skdhe locations of soil sampling grids. Soil samglhas been
successful in locating potential targets for follap pitting and drilling. Samples have generallgtassayed for gold and arsenic and an image girtoessed
data is presented in Figure 7.3. A total of 18 esqiion targets were highlighted by this methodne®f which have been subsequently tested. How#wefpcus
of exploration activity to date has been on thdwatson and development of the EMZ.

An interpretation of the structural geology of fmject area is shown in Figure 7.4. A number &f &xial traces can be observed and it is belighiatla
significant proportion of the gold occurrences lbe permits are associated with this folding event.

The locations of all known gold prospects on thenpis are shown in Figure 7.5 (highlighted in btagt). Perimeters around all drill grids and seibealies are
also shown. Gold Fields expanded its programs dud07 to include aircore drilling through overbemdo explore for bedrock gold anomalies. Thesayadata
are not available at the time of writing.
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Figure 7.1 Regional geological setting of¢hEssakane Gold Project
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Figure 7.2 Surface geology of the Project @a showing transported cover

Figure 7.3 Au and As in soils for the Projacarea
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Figure 7.4
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Figure 7.5 Location of all known mineralizedzones in the Project area

45




7.3 Property geology

The subsurface geology of the area surrounding Mg on the Tassiri permit is presented in Figu® This map was developed by Gold Fields and isthas
pitting, drilling, surface mapping and interprebatiof IP resistivity surveys carried out as parthaf geohydrological study for the DFS. The ecomafhy importan
Main Arenite is shown in orange.

Tarkwaian clastic sediments occur to the west efetkpected pit limits. These metasediments showlonited strain. The dominant alteration is peivas
silicification which produces outcrops of hard pkbtonglomerate and quartzite. Birimian metasedisishown in grey consist of a deformed Turbiditecession
of NW — SE striking argillite with interbedded wacknd arenite layers. Bouma cycles are preservéiisuccession and occur within the EMZ stratigyap
Conformable sills of intermediate composition haeen emplaced into the Tarkwaian and Birimianigtraphy. The margins of these sills are commongylttus
of quartz veining with associated sulphides and gaineralization.

A series of late WNW — ESE dolerite dykes croasall earlier rock units. The dolerite dykes h&een intersected in drilling and generally outcasgong trails ¢
surface rubble. Residual caps of pisolitic andugimous laterite generally mark the presence erinediate and mafic sills near surface.

46




Figure 7.6 Property geology
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8  Deposit type

The EMZ is a greenstone — hosted orogenic gold sie@pecifically, it is a quartz — carbonate st@okk vein deposit hosted by a folded turbidite ®ssion of
arenite and argillite. Gold occurs as free parsieléthin the veins and also intergrown with arsemiag on vein margins or in the host rocks. Disseated
arsenopyrite in the host rock decreases away fr@nwveins. The same relationship is seen away fithwidgical contacts, which generally show highensities of
bedding parallel veining. Oriented diamond cordlidg by Essakane after the Pre-Feasibility Studly$) showed that significant concentrations of gatti
arsenopyrite can be found on the arenite — amgiilihological contacts in association with quastiming or in veinlets of massive arsenopyritewiathered
saprolite the gold particles occur without sulpkidehe gold is free — milling in all associations.

BHP was the first international mining company xplere the EMZ and believed the stockwork was baahioly a series of west-verging thrust faults. This
interpretation, developed by D. Pohl in 1995 formBlE shown in Figure 8.1 (copied from a Hellmaseéhofield report for Ranger Minerals), was favoupgd
geologists up to late 2005 at which time Orezorengled the interpretation to an anticlinal fold fwitit thrust faults). This change came about frommapping the
BHP surface trenches and drilling of oriented atni#holes. Previous operators had relied on reveisculation (RC) chips without downhole structura
measurements.

A cross-section through the PFS model is showrigaré 8.2. The model was based on the BHP inteapioet and the Mineral Resources were estimated®@ R
Global (Perth). The shortcoming of this thrust moslas that it assumed continuity of mineralizatiithin grade domains without having a firm geola@jibasis.
That is, deep mineralization in arenite to the eastd be correlated with shallow mineralizatioraigillite to the west if interpreted to be wittire same grade
domain. Each grade domain was thought to be seghbgta thrust fault or thrust zone (without mitieedion). The thrust domain model was thus abaeddn
August 2005 after further structural studies byZ0ree. Subsequent core drilling by Orezone, orientest — east and east — west, found no evidentte st
faults. The PFS model was thus abandoned andteksuent work has confirmed that the EMZ is archnéil fold with flexural slip between layers andttie
deformation within layers. The quartz veins fillthe extension and shear deformation structuresed by the folding with at least two phases ofigueeining
and gold mineralization.

Figure 8.3 depicts the late 2005 geological folddeiavhich has been improved with further drillingdanow forms the basis of the 2007 DFS model. Tdeé
displays a cartoon overlay of expected vein origoa within the fold model. The fold is a NW — plsing anticline with a west - verging axial plamslanear
vertical west limb. The fold axis plunges 10° noiThe east limb dips at 30-50° to the east.

The vein arrays in the EMZ are complex and condisti) Early bedding parallel laminated quartznecaused by flexural slip and showing ptygmatidifa;
(ii) Late, steep extensional quartz veins as viling in extension and shear joints formed by tbleling (three major vein sets have been mappesldiace);
(iii) Axial - planar pressure solution cleavagetfwpressure solution seams normal and paralle¢tiding).

The vein arrays occur in the east limb-, fold hin@e fold axis) and west limb- lithostructural dams. These domains form the basis of the DFS bioottel. The
geology and economic potential of the EMZ is dortedaby the persistent east limb main arenite. Dpecbntact of the east limb domain is a sharp, reldeeontac
with no significant gold mineralization above i@ shearing appears to be bedding parallel but sossef vertical succession has occurred. The @ma@nite
below this contact is the lower coarse grained pfat Bouma cycle. The locus of bedding parallébdeation and alteration is within the east limbimarenite.
Graphitic argillite occurs immediately above thatet. The deformation shifts into the hangingwadlillite unit to the north of the EMZ.

48




Figure 8.1 Cross-section showing BHP'’s thrust model for the EM
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Cross-section showing the EMZ fold geological model
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Mineralization has been confirmed to 270 m vertjchElow surface but the full depth extent in th&lfhinge and east limb is not known. The geometithe fold
hinge zone is an anticlinal flexure that is easilgognized in the surface trenches and orientdiccdries. The fold closure is sharp and the tréomsifrom east limb
to west limb takes place over a few metres. Initgehe position of the fold axis is generally megkoy a breccia. In argillite it is marked by tigdink structures

and sheath folds with rapid transitions from edspithg footwall rocks to near-vertical west limbdsebelow the fold axial plane.
50




9  Mineralization
9.1 General Description

The EMZ as modelled for the DFS has a strike lendt,500 m and occurs at the northern end of & BEnticline. Weathered main arenite and quartaseire
fully exposed in surface trenches and artisandtshéong the low ridge marking the crest of theZEMineralization. Outcrop is otherwise poor andliscured by
1-3 m of duricrust, alluvial silt and windblown shrThe laterite is a typical subaharan ferruginous duricrust. The base of thelitegs clearly marked by a qual
pebble stoneline over large areas. Palaeochanmetdsm developed east of the EMZ. Gold is recavén the stonelines and alluvial deposits byltioal miners
through tight clusters of vertical shafts, and bgdwvinnowing of scrapings of the surface over ¢éaegeas.

The extent of these workings around the EMZ is showFigure 9.1. No evaluation of any alluvial dsjt® has been completed by Essakane. Workings famye
clustered vertical shafts on the EMZ (shown in ploescattered shafts at Essakane South and wimdowing of surface scrapings in the distal areag. §hafts
are wide enough for one man to climb down. Theustdll and stoneline materials are worked throughistem of shafts, pits and shallow sumps deperdinge
thickness of overburden. The overburden is genetafl m thick except within the main drainage- @atheo-channels where it reaches 5-8 m.

Figure 9.1 Artisanal workings surrounding the EMZ
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The main area of pits and shafts on the EMZ measiiekm NW-SE. Shafts generally reach depths ah3B8ccording to verbal reports the vertical shafese
mined on steep veins to 15 m depth in mining bld%ksn wide arranged from west to east. Below 15%onizbntal tunnels were mined with narrow connectiéor

ventilation.
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Three main areas of high grade gold were exploi@dfold hinge zone, (b) top contact of the eisbimain arenite, and (c) along an argillite markend which
splits the upper and lower east limb main arelN@maps or drawings of this mining have been latated were probably not maintained. However, Figuge
shows the distribution of pits on the Panel F porof the EMZ as mapped by Orezone in 2005 anddiggtized off orthophotographs. Only 76 shaftsglrethan

10 m were found to be open. Artisanal mining onEMZ was halted by late 2005, primarily for safeésons with increased drilling activity and moveitref
heavy vehicles.

Figure 9.2 Map showing artisanal pits and shafts on the EMZ
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Collaring of RC and DD holes on the EMZ is maddidift by these shafts. Backfilled shafts and tueraso created uncertainty about validity of R@&pkes in
some cases. Essakane started weighing the 1 mR@lesaat the drill rig in early 2006 to help idépilisturbed ground. Loss of compressed air and pample
return generally indicated proximity to voids. Migivoids have not been wireframed in any of thdagiocal models although sample losses and voidsem@rdec
in the database (as CNR or NR). The presence db\usihandled in the resource estimation, where @NIRNR intervals are included at nil grade in the
calculation of 3 m assay composites. The reslitivier block grades in overstated tonnes since ¢émsitly of the 3m composite was not reduced. Thetdock

model grades near surface, compared with freshbieltkv the water table, can be partly explainedddgctive mining of high grade quartz veins byahesanal
miners.

Any modelled estimate of mined out ground wouldubderstated since the drilling companies usuallyertbe rig a few m from the planned position toie\a
shaft. This applies in particular to vertical drdles. Pad preparation by bulldozer also backfiledfts close to the collar position for safetysoees.

The northern limit of the DFS block model is at8XN. The fold hinge and east limb main arenitetioole north of this point to at least 52,600N.

Drilling on grid line 52,800N to a vertical depthI80 m remained in HW argillite but resource digfim holes have successfully intersected the leabtmain
arenite up to 52,600N in recent drilling.

Table 9.1 presents the stratigraphic successioocs and a generalized description of lithologigéhin the January 2007 and May 2007 block models.
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The main arenite is pale grey in colour and weathea white, clay-rich saprolite containing upl8% kaolinite and 52% muscovite. Mineralized aemiith
arsenopyrite (+ pyrite) weathers to a distinctielgw saprolite. The clay minerals and typical maglzundance are listed in Table 9.2.

Clay contents were measured by XRD-PSD quantitgingse analysis. Weathered arenite when dry predaoge amounts of dust and dust suppression during
mining will be important. Vehicle access after sis also very difficult.

Figure 9.3 shows an example of unweathered, frestita which typically contains up to 35% feldspEne core sample is from ERC0366D at 93 m and idéw
of the sample is 5 cm. Disseminated tourmalineratite occur in minor to trace amounts.

Figure 9.3 Photograph of fresh main arenite
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Table 9.1 Description of rocks in the EMZ

Stratigraphic

Successior Lithology Comments
Tourmalinized mudstone and siltstone with a basatfick Largely barren on the east limb of the fold but\ketical west
HW Argillite graphitic argillite. The base of the HW argilligernarked by a limb contains mineralized veins. Low grade goldwsoon the
bedding parallel fault. Intrusive sills are comm margins of intermediate HW sill
Equigranular arenite with subordinate lithic arer@ind wacke. Th  Main gold bearing unit in the EMZ with a sharp tmade contact.
east limb main arenite is the main host to quaetasrand gold The east limb main arenite is the basal coarseegainit of a
mineralization. A thin argillite band commonly ocsun the middl  beheaded Bouma cycle.
Main Arenite of the main arenite and is used as a marker taagpan upper ar
lower main arenite. The upper main arenite haghedrivein Bedding parallel shearing with associated veinaitgration and
density and is consistently mineralized comparet tiie lower mineralization decreases to the north and south.
main arenite. High Au values can be found on theetomain
arenite— FW argillite lithological contact
Tourmalinized siltstone with thin arenite bandsslimineralized in ~ Secondary gold bearing unit. High grade pressurgisn
bedding parallel veins, steep quartz veins andspressolution structures can occur in the fold hinge with abuhdenl coarse
FW Argillite veins, mainly within the fold hinge domain. visible gold.
Arsenopyrite is common along the top and bottontacs markec
by flexural slip deformatior
EW Arenite Similar in appearance to the lower main arenitetéods to be Gold bearing in fold hinge domain with some excamaily high

massive with minor siltstone banc

Table 9.2 Clay contents in weathered main arenite

grade intercepts along contac

Average modal content

Mineral (weight %) Range (weight %)
Muscovite 35.7 25-52
Quartz 30.9 22-38
Kaolinite 32.9 25-43
Iron oxides 0.5 0.1-1.1
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Figure 9.4 is a fresh FW argillite sample from E[¥BB6 at 105 m showing pyrite replacement in thiméeebands. Argillite is fine-grained, dark greydan
laminated, and contains high contents of granolambaline (up to 75%) which gives the rock a daloar. In drilling the HW argillite is generally cegnized by
(i) frequency of sills of intermediate compositidiy graphitic nature of the lower beds above sharp basal contact, (iii) absence of a fining-ugltarbidite
succession below the contact, and (iv) a low pyitarsenopyrite content. Graphite and rutile oéguminor to trace amounts.

Figure 9.4 Photograph of FW argillite vth pyrite in thin arenite bands

Hydrothermal alteration and meteoric weatheringperasive through the east limb main arenite. Htrdermal alteration is generally associated witarta
veining and gold mineralization in deformed maiardte. The alteration assemblage is sericite >areate > silica + albite + arsenopyrite + pyritesSgminated
tourmaline and rutile is found in accessory amauhie main alteration minerals tend to occur iradiedefined veins and stringers.

Arsenopyrite and pyrite occurs within and adjaderguartz veins as well as disseminated throughmas of wallrock alteration. Traces of chalcogynityrrhotite
galena and hematite occur with arsenopyrite. Marapunts of tourmaline with rutile are found in thain arenite and in interbedded arenite stringetke
footwall argillite. Remobilised graphite can accany tourmaline.

The finegrained argillites are strongly tourmalinized ardrén also been subjected to quartz, carbonatejteaitd quartz alteration. Fine needles of rutdaeagally
accompany the tourmaline. Sulphide mineralizati@fgrentially occurs in the coarser arenaceougsaye

The deposit is characterised by multiple quartzquettz — carbonate vein sets and stringers. Agsgite and pyrite tend to be late and concentratat the
margins of the veins or in late crosscutting steiisg The paragenetic sequence of veining is thoigbe:

e Early quartz — carbonate — albite - (sericite) sein

*  Quartz veins with tourmaline and pyrite containgaid.

« Diffuse quartz — albite - carbonate veins with acggyrite.

»  Later tourmaline — rutile - arsenopyrite stringeith gold.

e Late skeletal pyrite and carbonate - quartz - pysitingers.
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Weathering of arenite (database code S3) anditedilatabase code S4) by meteoric processes bdagad a consistent weathering profile which icdbed in
Table 9.3. The ability of drillcore to absorb waderd the rate of absorbtion was used from Janu@0g B pick out the base of upper and lower sagrtiansition
zone). This provided a more consistent logging foobeologists. Very little of the primary lithag can be recognized in the clay-rich saproliter seaface. The
base of upper saprolite is easily recognized ilicdrie, particularly after the core is allowed ty éh the sun and the clay fraction disaggregdtegeneral this is a
fairly sharp contact and mining equipment wouldabée to dig to this without difficulty. The baselofver saprolite (or top of Fresh) is gradationad éhe contact
is placed at the point that water is not absorlethb rock. That is, the rock has no open poreespad Essakane took this to be the position obfdfresh for
geological and geotechnical modelling. Howeverdatibn of sulphides on vein margins and joints estend into Fresh rocks for some m below this pmsit

Greater weight was given to the DD core logs wheating the Datamine weathering surfaces for thedg 2007 geological model. The surfaces useddrDiFS
are the base of upper saprolite and the top of fr&sight Piésold’s geotechnical RC and DD drillhotesre included in the wireframing. Comparison ofaadint
RC — RC and RC — DD logs on drill sections hightéghinconsistent logging of weathering by the vasioperators. This resulted in geologically incenér
surfaces both on - section and between drill sesti®he final interpretation is smoothed and wasmeted with geological wireframes for lithologpld axis,
dykes and faults displayed on the computer screen.

The wireframes were developed using data in theoRbdield of the geological database. The codethis field are summarized in Table 9.4.
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Table 9.3 Description of weathering within the EMZ

Jan-07
regolith Thickness
model (m) Comments
Ferruginous zone grading from cemented, hard disido pink, mottled zone (coded mz or WMZ in tregRBlith
Laterite 1=2 field of the database). A cemented, pisolitic liseis generally developed over the subcrop ofrimezliate and mafic
intrusives. Artisanal mining has removed the l&¢eover the main arenite. Flagged as Oxide in tkiel&don field.
Clay-rich, porous, friable and soft, highly weatematerial with low strength. Absorbs water veapidly. Quartz
from quartz veins is the only relict material reeced in RC chips. The distinction between arenittiatermediate
Upper Saprolite (0 in_trusive rocks is not alw_ays ev!dent. ArgiII_ite_réx:ogr)ized by_its grey colour. Th_is mater!al ipested to be free —
Saprolite Zone) 30-50 dig and to slurry when mixed with water. Limitedrgling required. Upper saprolite contains lenselesd weathered
material and the proportion of these lenses ineasth depth. Previous operators logged this nztes sp (for
saprolite) or ox (for oxide). Essakane introdudezl¢ode WSU for upper saprolite in early 2006. §éabas Oxide by
all operators in the Oxidation fiel
Weathered veins and fractures in porous to senaymohost rock. The apparent porosity of this raoiges from 1 —
Lower Saprolite (0 5% and drillcores absorb water. The porosity desgeavith depth and there is a corresponding inerigedensity.
10 - 30 Grain size, bedding and texture are fully preseiaddD drillcores. Low — powder factor blasting wdue required

Transition Zone)

Fresh

with grinding. Previous operators logged this aa@rsaprock) or Tr (for transitional). Essakantaduced the code
WSL. Flagged as Oxide by Essakane but Tr by prevaperators

Competent rock logged by previous operators as Fra Oxidation field but no code was applied ia Regolith field
Essakane has used FR in the Regolith field anchRRe Oxidation field. Core does not absorb wakle contact wit
the overlying weathered rock is gradational oveavam. Oxidation of vein margins and joints canegxt a short
distance into the fresh material but the host SBS# lithologies are impermeable. Very low porasiasting and
grinding are requirec

Gold Fields introduced weathering code WSR to diesgrartial weathering of sulphides on veins aadtfires in fresh rock at the gradational baseef th
weathering profile. This classification was notdisensistently, nor was it possible to add thiglef detail to logs of previous RC drillholes. Asesult WSR we
not used in the January 2007 weathering model@madftFresh was taken at the base of the loweoapin all subsequent modelling.
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Table 9.4 Comparison of logging codes to describe weathering

Pre — 2006 logging

Gold Fields Project logging
Code Description Code Description
It laterite WSM mottled saprolite
sp saprolite WSuU upper saprolite
sr saprock WSL lower saprolite
WSR Fresh rock with oxidation of veins and

fractures

Fr Fresh rock FR Fresh rock

Previous operators also logged the oxidation oftliphides and this was adopted by Gold Fieldsdotinuity of process and data (Table 9.5). Oxafatype is
stored in the Oxidation field. Generally there isgical link between Regolith and Oxidation butmadistorical holes do not have information or kbgging does

not match holes on either side of it.

Table 9.5 Comparison of Regolith an@xidation logging codes
REGOLITH field
Pre Jan-06 Post Jar-06 OXIDATION field
laterite laterite Oxide (OX)

sp WsuU Oxide (OX)
sr WSL Oxide (OX) or Transitional (Tr
sr WSR Transitional (Tr)
fr FR
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9.2 Gold deportment

The EMZ is a coarse gold deposit. The rule-of-thudafinition for coarse gold is when particles ager than 100 microns in diameter. This is reflddh Figure
9.5 which shows screen fire assay data for 96 g gamples pulverized to 90% passing 75 micronsiifgignt amounts of gold report to the +106 micronsrsize
despite the fine grind. Fifty per cent of the gblattion is coarser than 106 microns in sampleayasg >5 g Au/t with a strong maximum between 66 8% in
high grade samples. In lower grade samples, thgoption of gold coarser than 100 microns can vesynf5 — 80%. Strong heterogeneity would accountter
sampling problems and imprecision in assaying EMizigles. Excessive fragmentation of ore during ligstith loss of coarse gold particles should beided
and free-dig on friable saprolite ores is stromglgommended.

Figure 9.6 presents Falcon SB40 gravity data fgeaand lower saprolite (transition) samples arahshthat most samples assaying >2 g Au/t have thare
60% of the gold reporting to concentrate at a gah80% passing 425 microns. That is, two analyticathods indicate that gold in higher grade samse
generally coarse and is liberated at coarse griddgelopment of sampling and assay protocols farsmgold has been an important component of tblegieal
work completed by Essakane.

SGS Lakefield (Johannesburg) completed a gold deyeort study on saprolite and fresh RC samplesvin(@7 g Au/t), medium (2.0 g Au/t) and high graa®.0
g Ault) categories. The results of this work armsarized in Table 9.6. The study showed that siganit amounts of coarse and fine-grained gold (®&5ons)
are occluded in or attached to arsenopyrite irhfsssnples. In low grade fresh samples, 25% of tiet ig <25 microns in diameter. Significant amouwit§ine
gold were also found in the upper saprolite sample.

The deportment study also measured diameters dffggoticles (expressed as width x length) usinggtical microscope and showed that, in generah bigde
samples contain the highest proportion of large galrticles.

Visible gold particles have been recorded during dogging within and on the margins of quartz geintergrown with coarse arsenopyrite, and asiedlgrains
in the host rock. The usual associations are:q{ij garticles in white, extensional, quartz-carliengeins, (ii) on fractures or peripheral to latebmnate which has
developed along quartz grain boundaries, anda@$pciated with clusters of arsenopyrite grainsieviilogical work shows that the gold occurs (iv)saiphide
grain boundaries, (v) as small filamental grainsasmtrated along fractures within the sulphidegcoarse flakes >100 microns in size and wholiyunled by th
sulphide, and (vi) interstitial to concentratiorigaurmaline and arsenopyrite in the host rocks.
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Figure 9.5 Screen fire assay results for 96 x 1 kg pulverizeshmples
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Figure 9.6 Proportion of gold reporting to Falcon gravity conentrates
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Table 9.6 Gold distribution from nine EMZ test samples
Gold distribution in the total sample (%) Gold distribution in the sinks fraction as % of gold in total sample
%Au dist %Au dist %Au dist Attached to Attached to Occluded in Occluded
# -25 um floats sinks Liberated sulphides Fe-Ox sulphides in Fe-Ox Total in sinks
Fresh
HG 0.52 1.7¢€ 97.71 89.4¢ 2.9C 0.0C 5.3¢€ 0.0C 97.71
MG 2.17 5.8 92.0( 59.62 19.3¢ 0.0C 13.0¢ 0.0C 92.0(C
LG 24.6¢ 8.11 67.2( 67.2( 0.0C 0.0C 0.0C 0.0C 67.2(
Lower Saprolite (Transitior
HG 2.2F 4.0€ 93.6¢ 47.41 36.7¢ 0.0C 9.5% 0.0C 93.6¢
LG 17.31 6.5€ 76.1% 58.11 17.7¢ 0.0C 0.1¢ 0.0¢ 76.1:
MG 13.3¢ 7.6¢ 78.9¢ 66.0¢€ 0.0C 0.0C 12.9C 0.0C 78.9¢
Upper Saprolite

MG 11.4¢ 15.8¢ 72.1% 72.0¢€ 0.0C 0.11 0.0C 0.0C 72.1%
MG 27.1% 16.0¢ 56.7¢ 49.6: 0.0C 0.5€ 0.0C 6.5¢ 56.7¢
HG 22.9t 26.5¢ 50.4¢ 50.0( 0.0C 0.44 0.0C 0.04 50.4¢
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9.3 Structural controls on gold mineralization
Mapping of surface trenches and logging of oriemtiednond core boreholes by Gold Fields has showattktere are distinct structural controls on gold
mineralization in the EMZ. There are two basic colst (i) gold associated with bedding parallelatefation within the main arenite, and (ii) gold @asated with
structures formed by the anticlinal folding evéFtie main structural features of the EMZ deposit are

* The lithologies are folded into a west-verging dlitie with a vertical west limb.

»  There are competency contrasts between arenitargillite, and flexural slip along bedding planesiipervasive deformation style in the deposit.

e Early bedding-parallel, grey laminated quartz veirsrelated to flexural slip.

» Late, steep extensional quartz veins with visitdil gccur in the fold hinge and east limb domains.

e Axial-planar pressure solution seams are develapéte fold hinge.
Oriented core drilling demonstrated that continwitynineralization within the fold hinge domaindaused by a high frequency of steep extension RH&v
(commonly with visible gold) that strike parallel the fold axis, and dissemination of mineralizatidong flexural slip and lithological contactseBsure solution
veining appears to be more common in the footwalilléie and provides grade continuity down thedfalxis. The lengths of individual veins are shod &ew
veins longer than 10m are exposed in the surfaceties and workings. These tend to be the thiaiesvlt is the density of veins which is the intpat factor.
This pattern of mineralization extends into thet dag main arenite, with steep N-S veins suppleteéby a lower frequency of E-W veins. Grade caritinis
best developed along the following lithological tamts:

e Upper part of the east limb main arenite.

»  Marker argillite band within the east limb main rite.

*  The arenite — argillite contact at the base ofrttaén arenite.

*  The gradational contacts between the footwall Eteyéind footwall arenite units.
Continuity of mineralization in the steep west limstpoor and is caused by a low density of quaetas: The tenor of mineralization is also low bessathe
frequency of white, late-stage extensional quaeinsywith visible gold is low, but there are a feast — west extensional veins crosscutting the livestwhich

have been worked by the Artisanal miners. Dissetitinaf gold into wallrocks is rare and gold isdaly confined to the early stage, bedding paratlel/ veins.
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10 Exploration
The 2006 project development exploration progranthenEMZ was carried out by Gold Fields and focdsse quality of gold assay, quality of geological
modelling and quality of mineral resource estimaiethis end Snowden was retained as lead consit&906 to advise and vet data at important deeipoints.
Gold Fields focussed on the following areas:

e Oriented HQ core drilling to extend resources.

e Downhole surveying.

e Twinning of Ranger RC boreholes.

«  Density measurements.

e Sample preparation and assay protocols.

* Re-assaying of BHP and Orezone pulp rejects.

*  QAQC best practice.

*  Analysis of preparation (field) duplicates.

*  Geological modelling and resource estimation.

e Condemnation drilling.

*  Exploration potential and assessment of blue sky.
Essakane contracted Boart Longyear and West Afiirdling Services for the RC and DD drilling in @6. Core orientation was carried out using a dowsho
spear with wireline attachment. Drill cores weraggd in angle iron racks at the drill site andrted by an Essakane geologist. A continuous toge fiod was
drawn along the length of the core in black indelibk. The start and end depths of the drille@rival were written on the core along with the metarks. The
cores were then packed into metal core trays adiiliesite and transported to a dedicated loggirnea within the secure camp area. Wooden blocksdeipths
were also used to mark the start and end of drilsr The borehole number, tray number and fromdefaths of the interval were also written on theedoay.
The core was allowed to dry in the direct sun fdeast two days. Each sun-dried core tray was Weighed and the bulk density of the core was dated. This
process is described in the next Section. The wasethen logged by Essakane geologists with infaiomaecorded onto standard log sheets. After loggiach
core tray was photographed. The core was cut om#tee marks by diamond saw and each one metrelsavap placed in a plastic sample bag and caroi¢ldet
adjacent on-site sample preparation laboratory geshély SGS Essakane. For RC drilling, the entingpsa was collected at the drill rig and transpotted
dedicated RC sample preparation area within thereezamp site. Samples were allowed to dry in tlretefore any sub-splitting took place.
Downhole surveying was carried out by the drillcantractors using Eastman downhole cameras. Suegeits were calculated by Essakane geotechnidms.
average, camera shots were taken at downhole dep8&$1, 56, 81, 106, 131, 156 and 181 m. Dri#hellar positions were initially positioned byrigheld GPS
on local grid lines and dipped by the Essakaneegboiicians. After drilling the collar position wpieked up by a contract surveyor using a totai@taheodilite.
Gold Fields completed a full re-survey by totatistatheodilite of all historical borehole collaogtions. The collar positions are preserved bgtalastandpipe
and/or cement blocks with written hole IDs.
Orezone was project operator from July 2002 upaodnber 2005. Staff and senior project managers amaployed by Orezone and reported directly to @rez
Gold Fields took over as operator of the projectdnuary 2006 with new senior project managersiafgbby Gold Fields. Reporting to Orezone was lonthly

progress reports and inter-office meetings in Odaggou. Periodic site visits by senior Orezone rgarmalso took place.
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11 Drilling
111 Introduction

Orezone and Gold Fields drilled 20,364 m of oridrt) diameter core between September 2005 and2D@&efor the EMZ project development and feasipilit
study program. The main objectives were (i) irfililling to upgrade Inferred Resources within a 48%0z pit shell, (ii) expansion of the resourceeintory to an
upside shell at a gold price assumption of US$65QJid) better understanding of the geology andtoals on mineralization (vein orientations) to adee the
geological modelling, and (iv), also improved thality of assay samples. A summary of drilled netrg operator is listed in Table 11.1.

Table 11.1 Drill programs by operator for the Project to date
Hole RC
Operator type Holes Metres precollar DD tail QOrientation
BHP DD 9 1,511 E-W and W- E
BHP RC 88 5,732 Vertical
Ranget DD 2 182 Wto E
Ranget RC 214 19,77¢ Wto E
Rangel RCD(1) 13 1,95( 1,061 88¢ Wto E
ORZ DD 79 12,24: Mostly Vertical
ORZ RC 52C 51,28¢ Mostly Vertical
ORZ RCD 23¢ 38,98¢ 24.61: 14,37 Mostly Vertical
Gold Fields DD 58 8,84: W-EandN-S
Gold Fields RC 44 3,911 W-EandN-S
Gold Fields RCD 72 16,44¢ 4,92¢ 11,52( W-EandN-S
TOTAL All 1,332 160,86 30,60z 26,78

(1) Hole type RCD means the holes were pre-collargid RC then completed by DD

Gold Fields changed the drill orientation from nysertical to west-to-east inclined holes at mi®@8 degrees. This decision was based on the 2806 re-
mapping and analyses of data by Gold Fields, Isat tl confirm the concept of steep grade zones insthe December 2005 geological model. Depth iliraty
was guided by US$475/0z and US$650/0z Whittle stdleloped for the model. The Whittle inputs wleesame as used in the PFS. In-seam core holesddip
50°E were also drilled to establish grade continddwn dip within the east limb main arenite ane thotwall argillite. The longest iseam hole was drilled to 3!
m (without excessive deviation) and demonstratedicoity of lithology, alteration and mineralizatido end-of-hole. North — south holes collaredtoEMZ
were also drilled (4,186 m in 22 holes) to assemguency and grade of E — W quartz veins. Anotb@gaive was to measure continuity of mineralizatb@tween
the East — West oriented drill sections. E — W seifith visible gold were intersected but the outeaemed inconclusive at the time and the N —IBndri
program was stopped.

Essakane experienced serious delays in assayimyitheore samples and, coupled with quality aasee problems, Gold Fields and Snowden failed thsite
SGS assay laboratory in August 2006. This meantrétiable assays were not available to guide &rrtrilling until well after the EMZ program wasropleted.
The drilling program ended in June 2006 but firsdays were only reported between
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August 6, and November 30, 2006 after all 2008 daiinples had been re-sampled and assayed at S@8&dlia Ghana.

11.2 Measurement of relative density (RD)

Immersion methods could not be used to measurBEhef upper saprolite due to the high clay conterd friable nature of this material. All earliesoeirce
estimates thus used average densities for Oxigedl#a), Transitional and Fresh material typesakdted from (i) immersion method data for Frest an
Transitional with the latter coated in paraffin waxwrapped in plastic cling-wrap, and (ii) excadt m* surface pits for Oxide. Essakane solvedgioblem by
weighing the core trays after air drying the cor¢hie direct sun for at least two days. The catmriaof RD makes provision for core loss and thégheof the tray
Check samples 10 cm in length were taken from &aghas soon as competent core appeared in thedreymeasured by immersion method. These dat&dprbv
the first opportunity to model changes in relatilemsity of saprolite with increasing depth. Figlitel shows an example of a downhole density praglag the
core tray method. The solid line is a moving averdg this example the weathering types are (apupgprolite 0-47 m, (b) lower saprolite or transi47—-80 m,

and (c) Fresh below 80 m. Additional detail is pded in Section 17.

Figure 11.1 Example of a downhole density profile
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11.3 Twinned Ranger drilling

Ranger's field staff (in line with company policgfored all sample rejects in bio-degradable pldstgs. The bags deteriorated rapidly in the highiam
temperatures and Orezone could not salvage anylesn@old Fields thus twinned twenty seven of RasdeC holes in January 2006 with the new collaated
2 m from the existing hole (to a maximum of 5 meleging on ground conditions and proximity to arnlashafts). The twins were the first priority holdrilled in
January 2006 to decide if Ranger’s holes couldgeel in the DFS resource modelling. Comparison efifilhole assay profiles and QQ analysis shovhed rte-
drilling was not required and that Ranger assaysddoe used without factoring (for bias when conegarith LWL69M gold-solution values). Additional @d is

provided in Sections 14 and 17.
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12 Sampling method and approach
12.1 Sample preparation and assay protocols

The sample preparation protocol used by Gold Field®D and RC samples was developed in conjunatiith Snowden. The basis of the protocol is to edthe
GSE and FSE sampling errors in a coarse gold emviemt. Snowden also undertook an EMZ gold hetereigetest.

The sampling protocols for DD samples are showiguire 12.1. Most of the 2006 drillholes were sagdms 1 m lengths of full core. The first 1 kg gssa
subsample was split out only after the sample leghlzrushed to 80% passing 2 mm. The entire 1lkgasople aliquot was pulverized to 90% passing #ans
and assayed without further sub-sampling.

Sampling protocols for RC samples are shown infeidi2.2. RC drilling during 2006 was mainly useggse-collar to DD holes. Drilling changed to D®soon
as wet samples were returned (generally at a d#pth-50 m) or the weight of the 1 m RC sample (measatéhe rig) was consistently below the expectedyt
over an interval of 5 m.

Efforts to diamond core drill from surface throutje upper saprolite failed in most cases due ®dbglrilling fluid and caving of holes. All holem the EMZ are
cased with hard PVC plastic tubing to 40 m whicH ave to be pulled prior to mining. Steel casiifgssed were removed.

All operators sampled the 5.25-5.50 inch RC hotelsra intervals at the drill rig. The entire samplas vented directly into a large sample bag aféessing
through the rig cyclone and delivered to the om-sémple preparation facility. BHP, Ranger and @mezeduced the large 20-40 kg RC rig sample dovii kg
with an 8 : 1 riffle splitter.

Gold Fields in 2006 changed this to a single ktalnless steel riffle splitter (unless the spktsvstill larger than 15 kg). The 10-15 kg split wiaigd and
pulverized to 90% passing 425 microns in a verspahdle Keegor mill. ESSA and Eriez rotary spiiteere then used to split out a 1 kg sample whiab
pulverized to 90% passing 75 microns and assayéchghWELL rapid cyanide leach.

The 1 kg splits were pulverized and bagged at S&3alane which was under fulltime SGS managementransported by road to SGS Tarkwa in Ghana ires
bags. The bags were sealed with metal clips arcbg@lan large calico grain bags which were tied 8fS Tarkwa collected the sample bags every 1-Rswaging
its vehicle and drivers. Gold Fields supplied dtifule geologist to SGS Tarkwa to receive the sampteTarkwa and manage the unloading and sampbeuation
process. A small number of assays were completedidfy Burkina Faso in Ouagadougou in 2007.

The standard LWL69M assay method used by SGS Tadkwiag 2006/07 was as follows: (i) Weight of sampl1 kg; (ii) Liquid : solid ratio = 2 : 1; (iipne
LeachWELL tablet added; (iv) Bottle roll durationl® hrs, (v) Agitation by adding glass beads; Gi)d analysis by AAS, (vii) Fire assay of 1 : 104a
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Figure 12.1

2006 sampling protocols for DD samples
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12.2 Re-assay program

Gold Fields completed a range of bottle roll leaod gravity concentration tests in late 2005 andatestrated that, on average, previous BLEG andH\wd L
bottle roll assays were biased low because of alously poor dissolution of coarse gold. Re-assaBldP and Orezone pulp rejects started in May 200€.
pulps were recovered from storage and new 1 k¢sspére re-assayed using exactly the same LWL69khookeat SGS Tarkwa. Eriez rotary splitters wereluse
split out the 1 kg subsamples after drying the gulp

Selection of drillholes and pulps for re-assay wasle from geological cross-sections in Datamineveipgold grades, weathering type, stratigraphic, un
lithostructural domains and original assay labasatBulps were generally selected in continuousriretls starting at 5 m above the HW argillite cohta the end-
of-hole. Every effort was made to re-assay everglbale on every section within the west and easttdi of the fold. Mafic and intermediate intrusivesjong
intervals assaying below detection limit, were rassayed to reduce sample pressure on SGS Takkoua-off of 0.3 g Au/t was used as a guideline for stiex
the limits of mineralized economic intervals forassay. Below a grade of 0.3 g Au/t, check asseysraulated by Essakane had showed that the diffesen
between the original BLEG grades and the new LWLG3Ms are generally small.
Samples were re-assayed from 67 BHP boreholeo{dii0 drilled by BHP) and 465 Orezone boreholes ¢ 785) in two phases:

. Panel F of the EMZ located between grid lines 50\and 51,000N.

« All other available pulps located north and soutthe Panel F block.
The pulp rejects were dried for four hours at agpnately 110°C. Lumps were broken down with a peetl passed through a Keegor mill at a grind of 500
microns if compacted. A 1 kg sample was split aihg Eriez rotary splitters and pulverized to 908$ing 75 microns in an LM2 mill for 3 minutes. iy times
were reduced from 5 minutes to control over-grigdamd gold losses by smearing. In comparison, s&sts on the original pulps generally showed gpirds in
the range 50-85% passing 75 microns.
The pulp re-assays have been used in the Januavyz2@ May 2007 models in the following way:

* Ifanew LWL69M assays exists, replace the previinesassay, BLEG or LeachWELL assay irrespectiiveaurce laboratory.

« If no LWL69M assay exists, apply the calculated ediation factors to the original fire assay, BLEXd.eachWELL assay according to original
laboratory, assay method and g Aul/t intervals

However, Ranger assays were used unadjusted. Théat®n of remediation factors is discussed iot®a 14.
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13 Sample preparation, analyses, and security

13.1 Sample splitting

Gold Fields has been involved with the preparatibtwo sets of samples from the EMZ: (i) locatingdae-preparation of sample rejects left in storageite by
previous operators, and (ii) preparation of samgkrgerated by Gold Fields’ own drilling operatiam2006. These materials have all been analysedjusi

LWL69M rapid cyanide leach. The majority of thessays were completed at the SGS Tarkwa laboratdBhana; a lesser number were completed at the SGS
Burkina Faso Laboratory in Ouagadougou. Detailhefcomparisons of historic assay results andafessay results are presented in Section 14.

Sample preparation for pulp rejects involved tlepstset out in Table 13.1.

The following protocols were in place for the 2afi8l samples:
* Gold Fields developed specific sample splittinggedures for RC and DD samples based on estimasssgiling errors by Dr S Dominy of Snowden.
» The large RC samples measuring 20-40 kg in weighewplitin a 1 : 1 stainless steel riffle spiitie reduce the sample weight to approximately ¢.0 k

*  The 10 kg RC samples were then split into 10 x $Wgsamples using 8- or 10-pot rotary splittere Jtbsequent sample preparation procedures are
presented in Figure 12.2.

e Essakane had 4-, 6-, 8- and 10-pot rotary splitteeslable on site that it could use to split oliglsubsamples depending on the initial weighhef t
sample.

»  Full core sample of HQ diameter core was generallyied out. The sample preparation proceduredrithcore are described in Figure 12.1.
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Table 13.1

Sample preparation and assay procedures for LWL69Me-assay samples

SGS schemt
code Method Description
PRP86 Dry and Split pulp sampl 1. Empty“As receive’” pulp reject into drying pa
2. Turn the old sample bag inside out and make susaalple falls into the pe
3. Only use the new Sample ID ta
4. Dry the sample at 110°
5. Split out 1000 g using a Cascade rotary splitternbt add or remove sample material
with a spatula if the sample weight is not exad®)0 g. Process the whole sg
6. The same rules apply if a 50 : 50 Jones rifflettplis used. Split the sample once and
process the whole spl
7. Process the enti“as receive” pulp if the as received weight is <150C
8. DO NOT mat roll under any condition
9. Store any rejects for 60 days then return to Esees
SCR32 Wet screen 100 g “as received” sample atl0 1. Wetscreen 1 : 100 “as received” samples to evalinat historical grind by Keegor
1:100 m
2. Report weight of coarse and fine fractic
PUL47 LM2 pulverize the whole split whic 1 Pulverize the whole split in an LM2 mill to 80passing 75 micron
will be between 700 and 1,500 2. Care must be taken to avoid o- grinding and losof gold by smearin
SCR34 Wet screen 100 g of the LM2 pulp at 75 micri 1.  Wet screen 1 : 100 of the LM2 pulps to evaluatelthi grind performance
1:100
2. Report weight of coarse and fine fractic
LWL69M LeachWELL bottle roll the whole spl 1. NaCN Leach period = 10 hou
(this will be approximately 1,000 gs 2. Liquid: Solid ratio=2: 1
DO NOT tamper with the split samg 3. No. of LW tablets = :
by adding or removing material to ¢ 4. Add four glass balls to assist agitat
precisely1,000 g. 5. Allow to settle and decant the pregnant solu
6. Analyze by solvent extraction AAS finis
7. Reportas LWL69M_ppr
FAS31 K For 1 : 10 Preparation Duplicates by screenf 1. Randomly selectthe™® half of a split as per PRP86
1:10 assay 2.  Weigh the whole split (TOTWT) in gran
3. Pulverize the whole split to 90% passing 75 micrionsn LM2 mill
4. Dry screen the whole pulp through a 106 micronesigoth
5. Weigh CORS fractiol
6. Fuse the CORS fraction and the sieve cloth in adfbction fire assa
7. Duplicate fire assay the FINE fraction as FA50dgRtycollectior
8. Report TOTWT, CORSWT, CORS_AU, AU (x2), CALC_py
GFL LWL69M Report results as LWL69M_ppm
Standards /
Blanks
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13.2 Certified Reference Materials and blanks

Gold Fields introduced a comprehensive QAQC sysitewlving insertion of Certified Reference MatesdCRMs) supplied by Rocklabs. A list of reference
materials used in the assay and re-assay progrprovgled in Table 13.2. The Count column listsienber of times each CRM was used. The CRMs were
selected on the basis of a range of gold grade®aitk or Sulphide oxidation type. Oxide CRMs wigrgerted with upper and lower saprolite samplefpt8de
CRMs were inserted with Fresh arenite and argiigeples.
The procedures for CRMs were:

e Insertion rate 1 in 20.

* Range of gold grades 0.8 — 8.3 g Ault.

e Oxide and sulphide samples.

e Sample weight 200 g.

e Analysis by LWL69M rapid cyanide leach.

* Check fire assays on CRM talils.

* Acceptance range for LWL69M solution values is @95% of Expected Value.
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Table 13.2 List of certified Rocklabs reference matrials

Selected CRMs supplied by Rocklabs Ltc

Type CRM EV (g Au/t) Count
OXF5:& 0.81( 43E
OXG4¢e 1.037 695
OXH52 1.29( 39
OXl40 1.857 31€
Oxide OXI54 1.86¢ 43¢
OXJ4i 2.38¢ 582
OXK48 3.557 432
OXL34 5.75¢ 34
OXL51 5.85( 1,08¢
OXN49 7.63% 62
SE1¢ 0.58:¢ 23
SH1: 1.31¢ 42
SH2< 1.32¢ 1,03¢
Sulphide SJ2: 2.60¢ 57¢
SJ3: 2.64% 292
SK21 4.08¢ 55¢
SN2€ 8.54: 317
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Results for every batch of CRMs reported by theyssboratory were assessed by Gold Fields priaptoad of any assay data into the SQL databaseaVérag
of the CRM results for every batch was reportetheolaboratory manager in a qualitative way by é-(i@nds showing over- or under- estimation; evide for
poor instrumental drift corrections; differencesweing at AAS operator shift changes; decay ofigaandard solutions). Records of these assessarenssored
in the Essakane database.

Coarse quartz blanks were inserted at a rate dbland generally were preparation blanks as staythe Count column below. 1 kg bags of quartz blaaterial
(provided in bulk at 4 mm crush size) were inseitéd the sample stream and prepared in the sarj@svany other RC or DD sample. Additional quaténk
samples were generally inserted after samples icomgavisible gold. Aliquots of 200 g were usediRocklabs blank was used.

Analytical blanks used in 2006/07

programs EV (g Au/t) Count
Blank pulps supplied by Rocklabs L
AUBLANKS5 0.00¢ 30
AUBLANK?7 0.00¢ 70
AUBLANKS 0.00¢ 107
Preparation quartz blanks from local sour
BLB0O1 0.00¢ 23¢
FALQO01 0.00¢ 1,95¢
FALQO002 0.00¢ 6,174

13.3 Preparation duplicates

Essakane prepared duplicate assay samples inlthwifg way:
. Rate =1 : 10 in 2006 reduced to 1 : 20 in 2007.

. Taken as a second 1 kg split at the rotary sgiittihminus 2 mm crushed material for DD and RC dampn the case of re-assays the preparation
duplicate was a second 1 kg split of sample pulp.

. Identity not known to the laboratory and samplasatimes sent in different batches.
. Initially analysed by total Au screen fire assaffA$to demonstrate that LWL69M dissolution was aeitig >95% leach 90% of the time.

. Changed to LWL69M with fire assay of tailings besal®GS Tarkwa was slow in reporting SFA resultsadtet the leach efficiency of LWL69M had
been proven by the SFA data.

. Splitting and assay of selected samples to extindt assess intra-sample variability (caused layseogold).

The precision of these preparation duplicatesssudised in Section 14. A summary of % leach for IB@N based on the fire assay of tailings is preskinte
Tables 17.6 and 17.7.

13.4 Security

Gold Fields started transporting 1 kg pulps ins@@lample bags by road to SGS Tarkwa in Ghana in2@86. This continued through to completion of tee
assay program in April 2007.

Gold Fields has represented that there are no kissues relating to tampering with samples. Aifukt Gold Fields employee, reporting directly to taleoratory
Manager, was seconded to SGS Tarkwa to act asee@id manage the movement of samples withinatherhtory. Sample bags were sealed with
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metal clips before transport and Essakane repre#eat no instances of sample spillage or leake weported by the employee assigned to SGS Tarkwa.
At no time was any employee, officer or agent offane Resources Inc. involved in preparation oispart of assay samples.

Gold Fields elected to undertake sample preparati@custom built SGS facility on site in ordentonitor quality control during sample preparatidhe facility
was managed and serviced at arms length by SG&dfesa

135 Assay laboratory

Almost all of Gold Fields’ samples were analysed3@/S Tarkwa in Ghana. A small number of samplegwerlyzed by SGS Burkina in Ouagadougou during
2007 to assist with a backlog of samples. SGS Tankas selected as the primary assay laboratorybea its experience in LWL69M assay as a providehis
method to Tarkwa Gold Mine for all its grade cohtissaying. The Gold Fields employee mentioned @lveas also responsible for ensuring that the ainalyt
protocols agreed with the Laboratory were adhewed t

Two independent audits of SGS Tarkwa were complétethg the course of the assay and re-assay pregira2005 and 2006.
13.6 Quality control measures

Gold Fields tested the performance of LeachWELIsusiBLEG cyanide leach performance as a functiariofl in 2005 and determined that 90% passing 75
microns was important in terms of reproducibilifyassay result. SGS maintained a fulltime labosatoanager at SGS Essakane to ensure that the Tetamin
crushers and LM2 pulverizers were operating acogrth the prescribed sample specifications. Daily@lass sieve tests were reported by SGS direxiGold
Fields.

LM2 pulverizers were used in the preparation oBathples. After milling, the sample was emptie@ctly from the LM2 bowl through a steel cone jigoim
plastic sample bag to ensure that the entire lukgwas recovered. Scooping direct from the bowhat rolling the pulp was not permitted at any titdewever,
according to available records, mat rolling wasdusesome instances by previous operators. Twotguaashes were used after every grind and the rabveas
discarded into bins placed at the LM2. Gold Fiedsipled and assayed these quartz wash bins omlaregsis to assess gold losses caused by sméating
LM2 bowls. It was noticeable that gold values répdrto the quartz wash after high grade samplégating that gold losses from gold particles caoun.

Regular laboratory checks were carried out by Gaddds. Periodic technical reviews were also cdrlig SGS auditors on request from Gold Fields.
13.7 Check assay methods

By agreement with Snowden, Gold Fields introducedmpire check assay process by analysing 1:1Gpagpn duplicate samples by 1 kg screen fire agsay
SGS Tarkwa. The main objective was to establisly earif LWL69M was achieving better than 95% leawhall samples within 10 hrs of leaching irrespecof
gold grade and rock type. The results for the 88# pairs showed that this was achieved; theteau discussed in Section 14. The procedurerépgpation
duplicates was thus changed to assaying 10% df\We69M tailing by 50 g fire assay. This step allavestimation of leach efficiency as a % recovenida

Gold Fields also introduced analysis by gravityngsin-site SB40 Falcon concentrators. Remainingp&anajects up to 30 kg in weight were pulverize®9%
passing 425 microns in vertical spindle Keegorsraihd passed through the concentrators. The gresityentrates and 1 kg splits of the dried tailirege
airfreighted to SGS Lakefield in Johannesburg fier ssay. Samples were selected on the basisgafriiples with visible gold, (i) samples with higisenopyrite
contents, (ii) whole borehole check assays of tejamples. The results confirmed that 1 kg LWL6%\m effective measure of gold grade in the EMZ@asm

74




13.8 Adequacy of sampling

Within the technical difficulties of sampling a & coarse gold deposit such as the EMZ, Gold &iedd maintained acceptable levels of quality obaind
quality assurance during sample preparation arayags It has demonstrated by check assays (ustaggold analytical methods such as screen fisayasg and
gravity analysis) that 1 kg LWL69M is an appropeianalytical method for EMZ sampling. On this bakesLWL69M re-assay and associated remediation
programs to normalize historical assays to LWL69gsolution assays are justified.
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14 Data verification
141 Introduction
A significant proportion of the assay data for Breject has been generated by previous operatorse¥er, much of this historical data have been geed either

with inadequate QAQC measures in place, or uneitieference materials were used, and thus madguihlity control measures equivocal. RSG Global
completed a review of the recorded quality condiath for the PFS. The key findings of this reviees summarized below:

. The use of uncertified (unaccredited) standardsilghime discontinued; use of 250 gram standardB®&G and LeachWELL cyanide leach assays
should be examined.

. Orezone standards appear to have been mixed umdakioratory submission; much of Orezone standatd appears unusable.
. The Abilabs QAQC results appear to be substandard.
. A bias between BHP FA (ITS FAA) and BLEG assays f@yhe result of incomplete dissolution during B.Rrocess.

. Indications exist that unaccounted Au is presethiwisamples that report BLEG results less tharglA@i/t; this suggests that tails samples should be
taken for all BLEG samples > 0.5 g Au/t.

. Heterogeneity testwork should be undertaken tawipé the subsampling protocol.
14.2 Essakane comparative analysis of assays
14.2.1 LWL69M rapid Cyanide Leach at SGS Tarkwa

The LWL69M rapid cyanide leach procedure providgdSiES Tarkwa is used by Tarkwa Gold Mine for itadg control assaying. SGS Tarkwa has thus acquired
considerable expertise with this method. The methatscribed in this section. Supporting work t@hpares this analytical technique with 1 kg SEAlso
described together with work on replicate LWL69Mags. This analytical process has been accept&bluyFields as suitable for EMZ samples followiegts
during 2005.

The first set of preparation duplicates was analyg#eSGS Tarkwa using LWL69M cyanide leach fordhiginal sample and a conventional 1 kg SFA on the
duplicate. The 1 kg preparation duplicates for S¥&ke collected from the rotary splitters, then puilxed separately in an LM2 mill to 90% passingnibrons.
Assay variance between original and duplicate @s¢hpreparation duplicate pairs also contains-s#raple inhomogeneity at a coarser grind.

The historical samples were originally pulverizedriost cases by Keegor vertical spindle mills. ®eday Gold Fields during the pulp re-assay progfaunmd that
the historical grinds had varied from 50-95% pagsib microns.

The results of the duplicate pairs at a grind ¢feQ8assing 75 microns are described below. SFA dilzaused a 106 micron cloth screen to select Wieesize
fraction. The oversize was fired as a single changgh the cloth screens included and fired in¢hecible.

The undersize was analyzed as a duplicate 50 g$say. The undersize tailing was not assayedtitecérn.

Three hundred and forty eight pairs were analyz#dgul kg LWL69M cyanide leach and 1 kg SFA withtbassays completed by SGS Tarkwa. Comparison of
the results showed one anomalous SFA sample v8aragle ID=219730, SGS Tarkwa LWL69M=5.95 g Au/t &GS Tarkwa SFA=211.27 g Ault), which
reported a gold value thirty five times greatemtitze LWL69M assay results. This sample pair waduebed from further analysis. Comparative statistar the
remaining 347 sample pairs are presented in Table 1
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Table 14.1 LWL69M compared with screen fire assays

Statistic LWL69M Screen fire assay
Count 347 347
Minimum 0.00¢ 0.01
Maximum 27.1 25.2¢
Average 0.9¢ 0.92
Standard Deviatio 2.7¢ 2.4C
Variation 7.72 5.74
CoV 2.8t 2.61
Correlation 0.91

The paired results are also presented within daesqaibt in Figure 14.1. The data scatter is reddyi high despite the correlation coefficient B D.

These data can also be compared meaningfully witlijnantile-quantile plot (QQ plot) that compates grades for equivalent quantiles within the sampl
distribution. A QQ plot for the SFA (y-axis) and L\M§9M assay data (&xis) is presented in Figure 14.2. At low grades%<g Au/t) the SFA data typically exce
the LWL69M results (see also Figure 14.3). Thigetftan be partly explained by the fact that theLl6@M leach does not account for all the gold presaismall
amount remains entrained within the leach tailldgwever, at higher grades (above 5 g Au/t) LWL6%days tend to report higher grades than SFA.

SFA is considered to be one of the preferred aicalyapproaches for analysis of samples containoagse gold. One major disadvantage of this tecienis| the
length of time required to complete one assay:riiooies undertaking this analysis need a largebaurof vibratory screens to complete large numbéessays.
The LWL69M assay takes a similar length of timedonplete but large numbers of assays can be cosdpbeincurrently relative to SFA.

Slow delivery of the selected mesh to SGS Tarkwe egsulted in SFA duplicate results being repomeady weeks (and sometimes months) after complefion
the original LWL69M result. SFA, as the primary agsnethod for 50,000 Essakane samples was, thssdesed to be impractical.
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Figure 14.1 Scatterplot for LWL69M vs screen fire assay
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Figure 14.2 Preparation duplicates: QQ plot of LWL69M vs SFA results
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Figure 14.3 Close-up of Figure 14.2: QQ plot of LWL69M versus BA results
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Comparison of the two sets of assays reveals aifiégsethce in the mean values, with LWL69M reportinigher (on average) values relative to SFA. Thedr
correlation of the two sets of data is reasonathpugh it is influenced by the higher grade saapb a certain extent. Whilst the oversize frac(ie1l06 microns)
is generally considered to contain the majoritgoid, particles of 40 to 90 microns contained wittlie undersize fraction may account for signiftagoid grades
within this fraction as well. It is notable thaethindersize fraction, which may have a mass ofraéliendreds of grams, has been assayed in duplisitg a 50 g
aliquot fire assay. It is considered likely that tirade deficit observed between LWL69M and SFAg beaattributed to undersampling of the SFA undersi

fraction.

One hundred and four samples were also preparetbéarg split to yield multiple 1 kg samples. Tlaede RC drill samples were crushed and then puedri
within an open circuit vertical spindle mill to P@ less than 425 microns. Assay aliquots of 1 kgeveelit out from the pulverized sample using adads rotary
splitter. Each 1 kg aliquot was then pulverizedasafely within a closed circuit LM2 mill to P90 sé&sg 75 microns. A total of 580 sample pairs wezealoped in
this manner and were all subjected to LWL69M at S@fkwa. The paired assay data were used to canstmanked Half Absolute Relative Deviation (HARD)
plot, which provides a measure of the analytical sampling precision. The resultant HARD plot depeld from these data is presented in Figure 14.4.
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Figure 14.4 Ranked HARD Plot for 580 pairs of LWL69M assays
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The Ranked HARD plot shows that 90% of the samplesfhave a HARD value of 35% or less. Long (1988pmmends that for coarse rejects, agreement of
+20% on 90% of pairs is desirable, whilst for pdlgplicates agreement of £10% on 90% of the paireqdsired. Long (1998) uses a Ranked Absolute Relat
Deviation (ARD) plot to monitor precision which gis two times the value obtained from an HARD pAatcordingly, when using a HARD plot, Long’s +10%
agreement on 90% of pulp duplicate pairs is eqaiviatio +20% agreement on the HARD plot. In the samag, Long’s +20% agreement for 90% of coarse tejec
pairs is equivalent to +40% HARD. The sampling poatl for these preparation duplicates split thqualis at a nominal grain size of P 100 -425 micrass is
coarse for normal pulps but fine for normal coaegects, implying that neither of Long’s recommethdalues of +20% and49% for 90% HARD are applicable
this material.

To summarize, LWL69M assays are comparable to SkAhave a precision that approaches that recomrddndeong (1998) for coarse rejects, but falls belo
that recommended for pulp duplicates.

The 2006/07 sample preparation protocols were wedeby Dr S. Dominy for Snowden. For RC samplesethtire field sample (30 kg) was passed through a ?
riffle splitter to yield +15 kg. This 15 kg samplas dried and pulverized within a vertical spinai# to P, -500 microns. Rotary splitters separétezlsample
into equal 1 kg subsamples. In the case of a 1&ldter, Pot 1 was always taken as the LWL69Magsmmple and Pot 6 was the preparation duplicatple.

For diamond core samples, the full core was crusb®d., -4 cm in a Bruno crusher and then passedigifira Terminator crusher to achievg P -2 mm. Radd
was a problem from time to time with damp samplgsen this occurred the sample (which failed P r@)rwas dried and pulverized in a Keegor mill tg,P50C
microns before the first splitting stage. All thetp on the rotary splitters were numbered and tiggnal and duplicate samples were always oppgsits (e.g., 1
and 3 for a 4-pot splitter or 1 and 4 for a 6-p68lected 1 kg samples were pulverized o P -Z8ams in an LM2 mill and the entire 1 kg pulp whert assayed
with no further splitting. That is, every effort wanade to limit the number of sample handling steps

In Snowden’s opinion, the EMZ must be regardedaasniy a severe sampling problem, characterizedkbgme variations and a very high sampling congtidnt
14,100 g/cm based on an estimated gold liberat@meter of 600 microns).

The LWL69M assay proceeds with the following steps:
e Pulps with masses of nominally 1000 g are combimitld 2000 ml of water within large polyethylenegar
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. Four glass marbles and one LeachWELL tablet aredtwmithe slurry.
. The jar is closed after dissolution of the Leach\W.Eablet and placed on a roller table.
. Leaching proceeds for 10 hours with continuousrglbf the sample jars assisted by the glass mawvhihin the leach vessel.

. The jars are then unloaded from the roller tabk a@lowed to stand for approximately 90 minutepéomit the pregnant solution and sample sediment to
separate.

»  Approximately 200 ml of pregnant cyanide leach 8otuis abstracted by pipette and stored in opdyspaene cups.

. 30 ml of this solution are decanted into a gradili&gst tube into which four millilitres of Diisobydtketone (DIBK with 1% aliquat 336) is added usant
automatic dispenser.

. The glass vessel is closed with a screw-top pléidtind shaken vigorously for approximately on@até. During this process the gold-cyanide complex
preferentially partitions into the organic phasesbwent extraction.

. The test tubes are placed in racks and sent to idtAbsorption for Au analysis.
The AA spectrometer is a double beam instrumentiiitd passive state all blank solution aspirated the instrument is DIBK. In addition, all stards that are
read during instrument calibration are hosted iBioimedia such that the fuel-air mixture is congistend does not change when standards and sameles a
aspirated into the instrument. The flame is maimgdiusing an air-acetylene mixture; no nitrous-exd oxygen is employed. Calibration of the instemthrmakes
use of standard solutions derived from Spectro8udified Au-bearing solutions in an ionic acid medsolutions with variable Au concentrations arepared by
dilutions from the standard 1,000 ppm Au referesmletion. The standard diluted solutions are alemibto DIBK. SGS Tarkwa used DIBK Au concentragarf
1 ppm, 2 ppm, 5 ppm, 10 ppm and 25 ppm as the AAdstrds for calibration of the AA at the start atle shift and for instrument drift corrections dgrthe shift
14.3 Essakane validation and remediation

Gold Fields implemented rassay programs designed to upgrade the qualityedfistorical analytical database and add a s@amfinumber of new assays. A la
number of sample rejects are stored at site, reptieg) sample rejects stored by BHP, Ranger Misezatl Orezone.

The re-assay data acquired up to May 2007 have $yestematically compared with the original assa.daith the various assays grouped by laboratodyassay
method. Data statistics were compiled and analgsedscatterplots and QQ plots were developed fdr Edooratory and method group. Comparison of these
results has revealed systematic biases betweenib@tassay data and the LWL69M re-assay dataogram of correction or remediation has been devis¢he
following manner:

*  Acquire the paired sample data for each laboreaaymethod from the master database.

*  Generate statistics, scatterplots and QQ plotedoh paired dataset.

»  Within each QQ plot, observe the areas of gredigstgence and classify these in terms of gradgeasin

« lteratively develop a set of stepwise factors amdlesponding grade ranges within which the facéoesapplicable, such that application of theseofact
results in a closer correspondence between theitpsaof the modified assay data and the originML69M assay results.

«  Check the statistics of the modified assay results if acceptable, apply these factors to the mr@mgunpaired assay data.
Inherent is this procedure are a set of assumpttbesnajor ones being listed below:

»  This process seeks to remove global biases andlegte the historical assay data with the laterll6®M assays, but no procedure is capable of
removing or reducing the local analytical

81




imprecision. This imprecision is handled within fResource Classification approach and, as a resuEMZ material can be classified as a Measured
Mineral Resource.

» ltis considered preferable to retain imprecise @abally unbiased) measurements within the egérbacause they help to improve the quality of the
estimated results (Emeegt al ., 2005). Hence, data subjected to remediationogathined with demonstrably correct LWL69M assayadatd can thus
participate in the Mineral Resource estimate oequnal basis.

For the May 2007 exercise, a total of 28,640 resasamples were available. In the following sedjdhe statistics of the LWL69M re-assays and thaired data
is presented for each of the major laboratory -hoegroups. QQ plots comparing the assays argatsented.

14.3.1 Abilabs fire assay
Table 4.2 compares fire assays from Abilabs to L@Méssays from SGS.

Table 14.2  Statistics of Abilabs FA and paired LWL69M re-assag

Remediated ABL

Abilabs FAA LWL6E9M ABLFAA FAA paired
Count 7,10¢ 7,10t 7,10t
Average 0.9¢ 0.8¢ 0.9¢
Minimum 0.00¢ 0.00% 0.00¢
Maximum 168.0( 248.5:¢ 223.6¢
Standard Deviatio 4.47 5.0¢€ 4,77
CoV 4.5¢ 5.6¢ 4.8¢

The QQ plot in Figure 14.5 supports a bias betwkerAbilabs FA and the LWL69M re-assay data. Thedata QQ plot in Figure 14.5 is shown as the bhes
the orange line represents the QQ plot after apjidio of the remediation factors. In broad terrhe, iature of the bias is similar to that observétiwthe first
comparison in January 2007; LWL69M reports higheidgs for the majority of the data distributionf bWL69M reports lower grades for the highest grade
samples (+5 g Au/t) in the January 2007 datasehdrcomplete dataset up to May 2007, the LWL69pbrts significantly higher grades relative to AbsaFA up
to approximately 50 g Au/t, at which point AbilaBA report higher grades for the highest value saspl

14.3.2 ITS fire assay
Table 14.3 details a comparison of fire assays ffb&and LWL69M assays from SGS.

The QQ plot in Figure 14.6 shows a complex biatepatbetween ITS FA and SGS LWL69M. At low grade®.? g Au/t) the LWLE9M reports higher values than
the ITS FA assays; above this value ITS FA syste@ist reports higher grades than the LWL69M assays
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Table 14.3  Statistics of ITS FA vs SGS LWL69M re-assays

Remediated ITS

ITSFAA LWL6E9M ITSFAA FAA paired
Count 2,42¢ 2,42¢ 2,42¢
Average 1.5C 1.71 1.51
Minimum 0.00¢ 0.002 0.00z
Maximum 200.0( 255.0( 196.3¢
Standard Deviatio 5.9C 7.47 5.7¢
CoV 3.92 4.3¢€ 3.81
Figure 14.5  QQ plot of Abilabs FA vs SGS LWL6EWBI re-assays
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Figure 14.6

QQ plot of ITS FA vs SGS LWL69M reassays
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14.3.3 SGS Tarkwa BLEG
Table 14.4 shows a comparison of bulk leachabld (RLEG) assays from SGS Tarkwa and the LWL69M ysé@m the site laboratory.

Table 14.4  Statistics of SGS BLEG assays vs SGS LWL69M re-assa

Remediated
SGS Tarkwa SGST BLEG
SGS Tarkwa BLEG LWL69M BLEG paired

Count 12,26 12,26 12,267
Average 1.11 0.9C 1.0¢
Minmum 0.0C 0.0C 0.001
Maximum 430.0( 188.8( 198.2¢
Standard deviatio 5.64 3.71 4.2¢
CoV 5.0¢ 4.14 3.9C

The QQ plot in Figure 14.7 supports a systemats bietween the 2006 LWL69M assays and the hist@i88& BLEG assays. LWL69M reports higher grades for
all but the highest grade samples.

14.3.4 TransWorld BLEG
Table 14.5 shows a comparison of BLEG assays frramsWorld in Ghana and the SGS LWL69M assays.

Table 14.5  Statistics of TransWorld BLEG vs SGS LWL69M re-assgs

TransWorld BLEG LWL69M TWLBLEG Remediated TWL BLEG paired
Count 5,43¢ 5,43¢ 5,43¢
Average 1.1C 0.8¢ 1.0¢
Minimum 0.0C 0.0C 0.001
Maximum 89.1( 49.7¢ 79.6€
Standard Deviatio 3.6 2.2¢ 3.5
CoV 3.2¢ 2.6( 3.24

The QQ plot in Figure 14.8 supports a consistedtsystematic bias between LWL69M assays and thesWarld BLEG assays, with BLEG showing a negative
bias compared to the LWL69M assays.
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Figure 14.7 QQ plot of SGS BLEG vs SGS LWL69M re-assays
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Figure 14.8  QQ plot of TransWorld BLEG vs SGS LWL69M re-assays
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14.3.5 TransWorld LeachWELL
Table 14.6 details a comparison of TransWorld L¥2EhL (LW) assays with the SGS LWL69M assays.

Table 14.6  Statistics of TransWorld LW vs SGS LWL69M re-assays

Remediated TWL

TransWorld LW LWL69M TWL LeachWELL BLEG paired
Count 1,40 1,40 1,404
Average 1.4t 1.14 1.3¢
Minimum 0.0C 0.0C 0.001
Maximum 63.7(C 26.4¢ 42.3:
Standard Deviatio 3.57 2.0t 3.1:
CoV 2.47 1.81 2.2t

The QQ plot of Figure 14.9 supports a systematis hiith SGS LWL69M reporting systematically higlgeades than the corresponding TransWorld LW assays.

Figure 14.9  QQ plot of TansWorld LW vs SGS LWI69M re-assays
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14.3.6 Ranger Minerals twin hole validation ppgram

The Ranger Minerals rejects were stored withindegradable plastic bags that did not permit viabt®very of sample rejects. Validation and re-asgdyanger
materials was thus not possible through assayjedtreaterials; a set of twin drillholes were depsd to validate the Ranger drillhole data.

Ranger fire assayed 21,844 samples at TransWolldratories in Ghana. Sample rejects were storegiterin bio-degradeable plastic bags which unfatetly
perished rapidly and prevented successful recovesgmple rejects. A series of holes were thugedrin January 2006 to twin selected Ranger hdlegnty thres
holes yielded sample data that could be directipgared with the corresponding lengths of Rangdihdies, consisting of 1,555 pairs of assay datahis case
direct comparison of assay values is difficult hessathe samples are not the same materials.

However, the QQ plot for the corresponding LWL698ays and the TransWorld LWL69M assays shows dasigriade distribution within the two sample sets
The average grades and standard deviations ofvthddta sets are also similar (LWL69M average 8@ %u/t and std dev = 2.82, TWLFAA average = 0g95
Au/t and std dev = 2.86).

Statistics of the twinned hole assay data are pteden Table 14.7. There is a poor correlatiomieen the two sets of data because, although ties laoé twinne:
the incidence of high grades within steeply dippiegns implies that a direct comparison of gradesvinned holeby depthis not a valid sample-sample
comparison. Despite no metre-by-metre linear cati@h, the mean grades, standard deviations angl@®are very comparable. The scatterplot between
LWL69M assays and the TransWorld fire assays isgrted in Figure 14.10. The QQ plot comparing {8& Jarkwa and TransWorld Fire Assays is presemted i
Figure 14.11.

Table 14.7 Comparison of twinned Ranger anBssakane drillholes

Statistic LWL69M Assay TWL FA Assay
Count 1,55¢ 1,55¢
Average 0.9¢ 0.9t
Minimum 0.01 0.01
Maximum 49.1C 51.7:
Variance 7.97 8.1€
standard Deviatio 2.8z 2.8€
CoV 2.8¢ 3.01
Linear Correlatior 0.01
RMA Slope 1.01
RMA Intercept -0.04

Despite the poor correlation within the scatterpio¢ comparative statistics of the Ranger datatla@Q plot show that the Ranger FA data (asshyed
TransWorld) are comparable to LWL69M cyanide leasbays developed at SGS Tarkwa in 2006.
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Figure 14.10 Twinned holes - scatterplot of Rang&A vs SGS LWL69M
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Figure 14.11 QQ plot of Ranger FA vs SGS LWL69M e-assays
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14.3.7 Remediation Tables

The remediation steps described above are sumrdanZiable 14.8. These factors are only applieaisteays that do not have a corresponding SGS LWL&IM
assay. The re-assay LWL69M data are used in prederef all other assays because these resultsbesvegenerated under cover of a comprehensive QAQC
program.

The current analytical database consists of sanfifglesa variety of sources. In assembling the asgisdgbase for mineral resource estimation, the LYWL6e-
assay data are preferentially retained over othtr. dhe break-down of the assay database by datessis presented as Table 14.9. Approximately 428gl
assays have been subjected to remediation. The FAW data are the Ranger Minerals data that hava keeepted as valid on the basis of the twinndthdie
program.

To assess the relevance and impact of the remedijatogram, the statistics of the assays that haee subjected to remediation are compared in Tiabl with
the statistics of the raw or un-remediated assays.

The average grades of the remediated groups ae kvan the average grade of the total data seammndlso lower than the average grades of the LOVL&nd
the TransWorld fire assay data. This is a direstiteof the sample selection procedures: remedidtas mainly affected the lower grade materiadddition, the
statistics of samples with grades greater thar\ll/gare compared in Table 14.10 before and aéierediation. Remediation results in a comparatigetgall
change in the proportion of samples exceeding L A
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Table 14.8

Factors applied to historical aay data

Laboratory Grade ranges
ITS FA >0.3 g Ault anc >2.1 g Au/t anc >3.4 g Ault anc >4.0 g Au/t anc >5.5 g Ault
<2.1 g Ault <3.4 g Au/t <4.0 g Ault <5.5 g Au/t
11 1.0 1.0 0.9 0.8
Abilabs FA >0.33 g Au/t anc >0.8 g Au/t anc >3.3 g Ault anc >24.0 g Ault
<0.8 g Ault <3.3 g Ault <24.0 g Auft
11 1.15 1.25 0.9
SGS Tarkwa BLEG >0.0 g Ault >0.75 g Au/t anc >1.6 g Au/t anc >2.9 g Au/t anc >7.5 g Au/t anc >15.0 g Au/t
and<0.75 g Au/ <1.6 g Au/t <2.9 g Ault <7.5 g Au/t <15.0 g Auft
11 1.15 1.25 1.3 14 1.3
TransWorld LW >0.2 g Ault anc >1.2 g Au/t anc >1.5 g Ault anc >3.5 g Au/t anc >4.5 g Ault anc >7.0 g Ault
<1.2 g Ault <1.5 g Ault <3.5 g Ault <4.5 g Ault <7.0 g Ault
1.05 1.1 1.15 1.2 1.35 1.6
TransWorld BLEG >0.5 g Au/t anc >0.7 g Au/t anc >1.3 g Au/t anc >1.8 g Au/t anc >3.0 g Au/t anc >5.0 g Au/t
<0.7 g Ault <1.3 g Au/t <1.8 g Ault <3.0 g Au/t <5.0 g Auft
1.05 1.075 11 1.15 1.2 1.4

Notes: For assay results relative to the gradegoaites, multiply the laboratory assay data by #wdr. Application of these factors is intendededuce the
observed biases (mapped using QQ Plots) betweenTak®a LWLE69M assays and historical results regbtiy other techniques.
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Table 14.9 Sources of remediated assays as agdion of the entire database

% of

Data Source Number Average Std dev Variance Minimum Maximum CoV database
Analabs Damang LW AA! 2 0.3€ 0.2t 0.0€ 0.11( 0.6C 0.6¢ 0.001%
TWL FAA 21,84« 0.8t 3.4€ 11.9¢ 0.00¢ 125.7¢ 4.0¢ 15.7%
Abilabs FAA [remediated 8,761 0.57 3.81 14.52 0.00¢ 186.1¢ 6.71 6.2%
ITS FAA [remediated 2,15¢ 0.2¢€ 1.5¢ 2.3t 0.00: 58.91% 5.7¢ 1.€%
TWL LW [remediated] 4,62( 0.6¢ 9.47 89.6: 0.001 546.0: 13.97 3.2%
TWL BLEG [remediated 16,66: 0.4z 5.5¢ 31.17 0.001 537.8¢ 12.97 12.(%
SGS Tarkwa BLEG [remediate 25,98¢ 0.4% 2.74 7.5¢% 0.001 148.9¢ 6.44 18.7%
SGS Burkina LWL69V 5,60z 0.8¢ 4.3¢ 19.2( 0.00¢ 220.0( 5.0¢ 4.C%
SGS Tarkwa LWL69NM 53,21¢ 1.02 5.1¢ 26.8¢ 0.00¢ 430.0( 5.07 38.2%
Total 138,85 0.7t 100.(%
Table 14.10 Statistics of remediated data compead with the original assay
Average Proportion
grade Minimum Maximum Average>1 g/t of total
Laboratory Data Count (g/t) (g/t) (g/t) Std dev CoV Count>1g/t (g/t) assays
Abilabs Unremediated
Fire Assays
Assay 8,761 0.5z 0.00¢ 206.8: 4.0z 7.62 57C 6.31 6.5%
Remediated
Assays 8,761 0.57 0.00¢ 186.1¢ 3.81 6.71 64¢ 6.11 7.4%
ITS Fire Unremediated
Assay Assays 2,15¢ 0.2¢ 0.00z 76.5¢ 1.9¢ 7.01 101 3.8t 4.7%
Remediated
Assays 2,15k 0.2€ 0.00: 58.91 1.5¢ 5.81 11C 3.22 5.1%
TransWorlc Unremediated
LW Assays 4,62( 0.4¢ 0.001 342.2¢ 5.9z 11.9¢ 317 5.7t 6.€%
Remediated
Assays 4,62( 0.6¢ 0.001 546.0: 9.47 13.8¢ 333 8.0¢ 7.2%
TransWorlc Unremediated
BLEG Assays 16,66: 0.3z 0.001 336.1¢ 3.51 10.67 81€ 4.8t 4.%
Remediated
Assays 16,66: 0.4z 0.001 537.8¢ 5.5¢ 12.97 88¢ 6.4C 5.2%
SGS Unremediated
Tarkwa Assays
BLEG 25,98 0.3t 0.001 141.8¢ 2.4C 6.7€ 1,49 4.3¢ 5.7%
Remediated
Assays 25,98 0.4z 0.001 148.9¢ 2.7 6.4% 1,72¢ 4.8¢ 6.€%
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15 Adjacent properties
There is no information from adjacent propertiegli@pble to the Essakane Gold Project for disclesarthis report.
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16 Mineral processing and metallurgicalesting

At an early stage of the PFS in 2005, it was deitezththat a conventional crushing, milling, CIL dglant would be required. Heap leaching wouldbet
economically viable due to poor recoveries withshrere and uneconomic quantities of cement reqdinedgglomeration of the clay-rich Saprolite.

16.1 Testwork programs

The following testwork programs have been carrietlom the major EMZ ore types since 1990:
*  McClelland Laboratories (1990) on behalf of the AENO ests on orpailleur (Artisanal miner) tailingdely devoted to heap leach amenability.

* Independent Metallurgical Laboratories Pty Ltd (2@D01) on behalf of Ranger Minerals. Cyanidatigmayvity concentration and heap leach testing
carried out on four Oxide and two Fresh (primamg samples.

e SGS/Lakefield South Africa (2004) on behalf of Besge JV. Gravity concentration and cyanidation/@éts on an Oxide (EMZ-1) and a Sulfide
(EMZ-2) sample.

* Gold Fields Ghana Damang Mine (2005) on behalfssfakane JV. Cyanidation tests on four EMZ-4 Oxatages.
e Gold Fields Ghana Tarkwa Mine (2005) on behalf s§&kane JV. Cyanidation and column leach tests &M¥Z-3 sample.

e SGS/Lakefield Johannesburg (2005) on behalf of Ees®aJV. Gravity concentration and cyanidation/@sts on two Fresh ore samples (EMZ-8
Argillite, EMZ-9 Arenite) and one Oxide ore sam@&EMZ 10), along with comminution testing of the gaes.

» Kappes Cassiday and Associates (2005/6) on behBEsakane JV. Heap leach amenability testing,gaadity concentration, cyanidation and CIL
testing on two Fresh ore composites (EMZ-12 Areaitd EMZ-13 Argellite) and two Oxide ore compositeMZ-16 Arenite Saprolite and EMZ-18
Arenite Saprolite).

e McClelland Laboratories (2006) on behalf of Essa&ka&®ravity concentration, cyanidation and CIL tegtbn two Fresh ore composites (EMZ-14
Arenite and EMZ-15 Argillite) and two Oxide ore cposites (EMZ-17 Arenite Saprolite and EMZ-19 Arerfgaprolite).

e Phillips Enterprises, LLC (2006) for McClelland Ladatories Inc. Comminution testing of samples piedi by McClelland Laboratories.
e SGS-Lakefield (Canada) 2006/7 for Essakane JV. Ciontinon testing and mill circuit modelling on saraplprovided by McClelland Laboratories.

e McClelland Laboratories (2007) on behalf of Ess&kd®ravity concentration, intensive cyanidation atechdard cyanidation testing on the following
variability samples: two Fresh Argillite composi{@&RC 1630D and ERC 1626D), an Oxide Arenite coriipdERC 1629D), two Fresh Arenite
samples (both EDD0084), a Transition/Fresh Aretiteposite (ERC1612D), an Oxide/Transition Arenirgfifite composite (ERC 1648D), and a
Fresh Argillite composite (ERC1648D).

e SGS Johannesburg (2007) on behalf of EssakaneyBhidation and CIL tests on whole ore samplesvestigate the effects of percent solids,
cyanide concentration, residence time and dissatxgden, along with oxygen uptake testing and cadodsorption kinetic testing for design
purposes. In addition, tails samples will be pregédor further geotechnical and geochemical evalodiy Knight Piésold and Patterson & Cooke.
Samples being used represent the various mininggshes follows: (i) WSU Upper Saprolite Oxide cosif(various EDD intervals); (i) An Aren
blend of 57% WSU and 43% Lower Saprolite WSL; @) Arenite blend of 80% Fresh ore and 20% WSL) Exesh Arenite; (v) Fresh Argillite.
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« In addition, test work on tails samples were cdroat by Golder & Associates, Knight Piesold, amdtéson & Cooke to characterize the
geochemical and geophysical properties of ClLrigsi

16.2 Ore types and samples

Metallurgical test samples were selected by Godddsi during 2006 from a large number of RC and Dilhdles which intersected oxide, transitional dfmeésh
ore types and the main gold-bearing lithologie$imityS$500/0z and US$650/0z surface mine shellkk 8urface samples of the saprolite ore types wete
taken. Samples for the DFS were prepared by Essakathshipped to the various laboratories in sgakestic drums. The sampling programs have beemsite
and due care was taken in selecting and composgjprgsentative samples based on:

e Weathering type.

e Oxidation type.

* Gold grade.

e Lithology.

< Arsenopyrite contents.

«  Position within the expected limits of the pit dhel
More recently in 2008, two saprolite ore samplesangenerated from test pits (P13 and P14) to cdrphurticle size analysis of in-situ saprolite.

16.3 Testwork results

Comminution test results on Fresh ore dictateditigégn of the grinding circuit. Comminution paraerstdetermined from the test work and used forggesi
purposes are summarized in Table 16.1. Using i, dhe mills were selected as further describegkiction 16.

Extensive leaching tests were conducted on thewsuare types. A common characteristic of all Egsakores is slow leaching kinetics if whole oreyianided
without removing the coarse gold particles in asifyaconcentrate. In this respect, Essakane osegorted similar to the ores at Gold Fields’ Teakmine in
Ghana. Figure 16.1 and Figure 16.2 demonstratartbact of removing the gravity gold from the leawhiircuit. While leaching is still on-going aft®® hours if
coarse gold is present in the ore feed, leach @&idrareaches a plateau after less than 20 hogrsfity gold is removed prior to the leaching staghis is even
better demonstrated when we look at results of datiwe recovery versus leach time for saprolite sifewn on Figure 16.3.

Optimization studies focussed on grind size andvery versus operating costs concluded that theaunial optimum grind size for hard rock was P8@umsi 12t
microns. The presence of activated carbon duriaghimg showed improved leaching kinetics and ultilyarecoveries. This observation led to the us€laf
circuit as opposed to a Leach-CIP circuit.

Gravity concentration test work was included in ihegrams by SGS (Johannesburg) 2004 and 2005 dsapassiday & Associates 2005/6, and McClelland
Laboratories 2006 and 2007. Rougher and cleaneecdrate gravity recoveries are shown as a funafonass pull in Figure 16.4. The method of roucdmedt
concentration varied considerably from laboraterjaboratory. The graph also does not discrimibateveen different ore types, their head gradebeirtitial
grind size at which concentration was effected.tRese reasons, the data are not necessarily afliecomparable and should be considered only asdication
that the gold in Essakane ores concentrates reatblyever, it must be noted that gold recoveretthenrougher concentrate varied from 40% to 90%civig
relatively high for gold deposits.
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Table 16.1 Comminution Parameter Summary
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Figure 16.2 Kappes Cassiday & Associates (2005)avity Tailing Leach
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Figure 16.4  Summary of Test Work Gravity Data
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Metallurgical recoveries, as characterized by thal residue values for given ore types and headeag, are summarized in Figure 16.5. The dategur€il6.5
were used to generate recovery curves versus lraddgmodels. These curves allow for a 0.01 g taithgs solution loss and a 0.01 g Au/t tailingtiogency
loss at a head grade of 2.0 g Au/t and therefaoeldirepresent practical extractions achieved énplant. Translated into gold recovery terms, thresdels are:
Saprolite Ore (Oxyde): Gold Recovery % = 99.76x{B[Au + 1]}/[Au]
Fresh Ore (Arenite, Argillite): Gold Recovery % €.99 — 10.18 x {In[Au + 1]}/[Au]
The recoveries calculated from these relationsiifjsary with the head grade. At a 2.0 g Au/t headde, for example, the Saprolite ore recoveryegpted from
the model is 96.5%, while that for Fresh ore i994.. Transition ore was considered a 50 : 50 bldrg#hprolite and Fresh ore. These recovery models wsed fc
ore Mineral Reserve estimation and for all finaheialuations.
16.4 Design criteria
The design criteria for the gold processing plarthe DFS was based entirely on the basis of 10@8%8hFOre feed:

« Plant throughput 5.4 million tonnes per year.

« Plant operating schedule 365 days per year.

« Plant availability 95%.

« Plant feed rate 650 tonnes per hour.

« Plant ROM feed size 90% minus 800 mm.

« SAG Mill feed size 90% minus 200 mm.

« Leach feed size 80% minus 125 microns.

« Leach time for oxide ore of 26 hours with a feedsiy of 40% solids.

« Leach time for fresh ore of 36 hours with a feedsity of 50% solids.

Because the mine plan calls for predominantly daprand transition ore feed in the initial fouraye of operations followed by almost entirely fresh feed for
the remaining mine life, Essakane saw an oppostdaitncrease mill throughput for those initial forears of operations, increase gold productiouce unit
operating costs and improve financial returns itespf a marginal increase in capital costs.

Particle size analysis on two saprolite ore samfitesitu) are presented in Figure 16.6 and Figui&. On the basis of a targeted grind size of &d#s 125
microns, it can be concluded that saprolite oresdw# require any grinding since already finer thattargeted grind size. The same situation has bbserved at
many operations with similar oxidation pattern fod gold deposit; Saprolite ore requires only midigranding for the residual mineralized quartz \&imithin the
saprolite mass and can be processed at a muctr hégheand require significantly less grinding eyer

Furthermore, by taking advantage of grinding innigla, optimized slurry density by thickening ahefdeaching and inherent faster leaching kineticsaprolite,
it was concluded that no additional CIL tankage vegiired and no significant impact on recovery ldde observed at a plant throughput of 7.5 M tpy f
predominantly saprolite and transition ore feed.
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Figure 16.6 Grain Size Distribution of In-Situ Sprolite (Pit 13)
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Consequently, design criteria were modified afed:

Saprolite/Transition Ore Fresh Ore
Plant Operating Schedu 365 days 365 days
Plant Availability 95% 95%
Plant Throughput 7.5 M tpy 5.4 M tpy
900 tph 650 tph
Leach Slurry Densit 45% 50%
Leaching Time 22 hours 36 hours

Finally, GRDMinproc was instructed to size pumppgep and screens with a capacity range allowirfgaughput of 1,050 tph. The processing facilityl lvé
capable of a higher throughput in the early yefitsel mine feed is available at a cost of sligidhkyer recovery.

16.5 Process flow-sheet development

16.5.1  Design philosophy

The process flow-diagram is presented in Figur8 a6d the process plant layout is shown in Figér8.1

The GRD Minproc process design accommodates theeséigl processing of ores with widely differingysical characteristics whilst keeping the plansiasple
as possible. Obviously, certain components of treait will have surplus capacity for some periddime during the mine life. For instance, the tring and
grinding circuit will be underutilized during theitial period of operations.

All components in the process flow sheet are basedell-proven technology, with equipment well sdifor the application and material processed. Gisrion
led us to replace the mineral sizers in the DF& byratory crusher. Furthermore, the addition ashed ore stockpile (buffer) between crushing aimtiang and
thickener between grinding and leaching, when coetgto the DFS, will enable optimal operating cdiodis on a continuous basis.

By adopting this philosophy towards the developnuéribe flow-sheet it was possible to design a plaat will achieve a dependable and safe stamttipthe
saprolite ore whilst providing the flexibility toodvhatever is necessary to process the fresh oga wWie time comes without experimentation and gisoa in
operations.
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Figure 16.8 Process Flow Diagram
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Figure 16.9 Process Plant Layout
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16.5.2  Crushing

The crushing plant will use a Metso 50 X 65 gynaterusher equipped with a 60-ton overhead craneaarithpact breaker. An apron feeder under the erush
bin will feed a stacker conveyor via a sacrifig@ahveyor equipped with a belt magnet for the rerhofframp metal. The stacker conveyor will creat&5,000
t live crushed ore pile on top of a tunnel contagnfour apron feeders equipped with variable spFa@s, each with a feeding capacity of 600 tptseparate
location will enable the stacker conveyor to acclateucrushed waste rock as required for roadsh@aratonstructions. If or when saprolite would be @et to
flow by gravity to the reclaim apron feeders, isheee anticipated that mining trucks could brirgyghprolite ore near the reclaim feeders, whicldcbe fed
continuously with a backhoe or dozer.

16.5.3  Grinding

The grinding circuit will be a standard SAB configtion with a 30 ft diameter by 14 ft EGL primarhS mill rated at 7 MW feeding a 20 ft diameter 8.3 ft
EGL Ball Mill also rated at 7 MW. The SAG mill wile equipped with a variable speed drive whilsttak mill will run at a fixed speed. The plant tay
provides for the installation of a pebble crustHerdd it become necessary in the future. Spillagthé grinding area is contained within a bundeavith
dedicated spillage pumps.

16.5.4  Gravity concentration

The SAG and Ball mill discharge will be combineadlgrumped to a cyclone cluster. The cyclone overfidiivbe directed towards the leaching circuit aia
pre-leach thickener. The cyclone underflow willreeirculated to the Ball Mill, with a fraction bejried through a gravity circuit composed of spaatl falcon
concentrators. Shaking tables will further concatetthe rough gold concentrate. Since there iglaércentage of free gold in the ore, the remof/abarse
gold prior to leach reduces the possibility of glmidk-up and improves the leach kinetics of the ore

16.5.5 Carbon in leach (CIL)

Ore slurry to the CIL circuit will be thickened émsure optimal and continuous slurry density thhotlg leaching circuit.

The CIL circuit will have eight tanks, one leachkand seven CIL tanks, each with a capacity d®@®3. As seen earlier in Section 16, the Essakeme
leaches rapidly once the coarse gold is removed.dlh tanks are equipped with inter-stage screemsdvent the migration of carbon between tanksveitid
carbon transfer pumps. The CIL and pre-leach tmekareas are contained within a bunded area wilicdted spillage pumps.

16.5.6  Elution, electro-winning and regeneratin

Loaded carbon is stripped of gold using the Zadoagss and gold is recovered by electrolysis irventional electro-winning cells. The elution systeii be
heated by diesel fired heaters and the strippdaboawill be reactivated in a diesel heated re-gatir kiln and fed back to the CIL circuit.

16.5.7  Tailing thickening and pumping

Golder has recommended proceeding with thickeriédga to reduce water losses and maximize cyarediculation, while ensuring deposition of non-
segregated tailings. A pilot plant test is plandadng the final design stage to determine sluisgasity and achievable slurry density in the thiogr
underflow especially for saprolite ore. The thic&eselection for this application is a high compres- high density thickener (HCT). Costing is lthea a
HCT thickener 40 m in diameter located near thdtseast sector of the tailings pond site. Tailimgisbe pumped at 40-45% solids to the tailingskieiner
through a dual HDPE tailing pipeline installed viitla bunded area to contain any loss of slurry.

16.5.8  Gold room and smelt

The monthly gold production will fluctuate betwe25,000 oz to 30,000 oz and it is anticipated thgold smelt will be undertaken every second dayd®adll
be smelted in an electric induction furnace and gbipments are planned on a weekly basis.
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16.5.9 Reagents
The reagents that will be used within the procéastmre:
«  Flocculants for the thickeners.
« Lime for pH control.
«  Cyanide for gold leaching and elution.
«  Caustic soda for elution.
«  Hydrochloric acid for washing the carbon.
« Compressed air for CIL sparging.

Aside from compressed air, reagents will be dedideo site by road transport and will be transféteethe mixing tanks outside the processing plamced area.
Once prepared, the reagents will be pumped todlggahks within the high-security fenced area.

16.6 Process equipment selection

During the DFS several vendor specific types ofigment were identified. Subsequent to flow sheeinges caused by the increased throughput andddbigmn
modifications, new vendor quotes were obtainedcapital costs were adjusted accordingly. The medegssing equipment is listed here;

o  Crushing:Metso Gyratory Crusher.

«  Milling: FLSmidth SAG and Ball mills.

« Classification:Multotec cyclone clusters.

«  Gravity concentration:Spirals, Falcon concentraiwl shaking tables.

« CIL circuit: Kemix agitators and carbon screens.

«  Thickening: Outokumpu pre-leach thickener.
The orders for the very long lead items have béaceg and deliveries are timed to enable mill cossinning with ore in December 2009; the long leaths
include the gyratory crusher, SAG mill, Ball mitié their ancillary equipment. The tower cranesttiergrinding sector and the leaching sector axe@isorder
and will be delivered in time for the start of mibnstruction.
16.7 Process control philosophy

The plant is designed to incorporate a moderat lefvautomation. A SCADA system will control theopess using PLCs, instrumentation and controleslv
Condition monitoring of equipment for maintenancepgoses will be recorded on SCADA.

Some vendor supplied equipment such as the crastgemill lubrication systems and the thickener wél supplied with PLC control that will report toet
SCADA.

Motor control and protection will be by Schneidedahe three modes of operation will be initiatetigh the SCADA. All safety circuits will be handred and
cannot be defeated by SCADA.
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17 Mineral Resource and Mineral Reserve estimate
Mineral Resource and Mineral Reserve estimateswarently reported for the planned mining operatiahthe Essakane Main Zone (Table 17.1 and Tab® 1

Table 17.1  May 2007 Mineral Resources reporteat a cut-off grade of 0.5 g Au/t within a US$6500Whittle pit shell

Tonnage Grade Contained

Category (M t) (g/t Au) gold (M 0z)
Indicated 73.4 1.62 3.82
Total Indicated 73.4 1.62 3.82
Inferred 16.1 1.6€ 0.8€
Total Inferred 16.1 1.6€ 0.8¢

Table 17.2  June 2008 Mineral Reserve estimatased on US$600/0z

Reporting cut-off Tonnage Grade Contained

Category (g/t Au) (M t) (g/t Au) gold (M 0z)
Oxide (0.44) 13.92 1.3¢ 0.61
Probable Transition (0.55 12.3¢ 1.5¢ 0.6%
Fresh (0.66 31.82 1.84 1.8¢
Total Probable 58.12 1.67 3.1
Proven — — —
Total Proven — — —
Total 58.12 1.67 3.12

Note: Mineral Resources are inclusive of Minerat&ges. Tonnes and ounces have been rounded andahihave resulted in minor discrepancies.
17.1 Disclosure

Mineral Resources reported in Section 17 were pegphy Dr. M. Harley, Mineral Resources Managenternational Projects, a full time employee of Gieields
International Services Limited, and reviewed by Myl. Glacken, Principal Consultant for Optiro. ldbange has occurred to the data and methodology tha
resulted in the Mineral Resources determinatiosgmted in the NI 43-101 Technical Report “Orezorsdrirces Inc.: Update on Essakane Gold Report,gurk
Faso” filed with the Canadian regulators in Octob@07. Chapters 5 to 15 of this report are praltyiédentical to the October 2007 Report and reflaaly the
change in ownership.

Mineral Reserves reported in Section 17 were baseslirface mine optimization and mine planning issidndertaken by Mr. LouiBierre Gignac, ing., Sr Minir
Engineer of G Mining Services Inc., and reviewedvyLouis Gignac, President and Principal of G MinServices Inc. Mineral Reserves calculationsewer
updated from the October 2007 NI 43-101 to reféebtgher gold price of $600/0z (instead of $500/edprger mining block size, and different opergttosts
used in cut-off grades calculations and pit dedigimeral Reserves reported in this NI 43-101 diffeaterially from the previous October 2007 rep@tduse of
the higher gold price, but also because the Oct2B@¥ ultimate pit design was established withJéweuary 2007 Resource Model (a smaller resoutve), t
superimposed over the May 2007 Resource Model. @ndgiServices worked entirely with the May 2007 ®ese Model.
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All persons named above are Qualified Personsfagediein NI 43-101. Snowden, Gold Fields InternatibServices Limited, and G Mining Services Incg a
independent of Orezone Resources Inc. Mineral Ressuhat are not Mineral Reserves do not have detraied economic viability.

17.1.1  Known issues that materially affect meral resources and mineral reserves

Snowden and G Mining Services are unaware of auesthat materially affect the Mineral ResourcesMineral Reserves in a detrimental sense. These
conclusions are based on the following:

« Essakane has obtained a mining permit for the ptppe
« Essakane has represented that there are no outgtdegial issues; no legal actions or injunctiores@ending against the Project.
« Essakane has represented that the mineral anasuiggts have secured title.
« There are no known marketing, political, or taxatissues.
« Essakane has represented that the Project hag $tical community and national support .
«  There are no known infrastructure issues.
17.2 Assumptions, methods and parameters — MinarResource estimates
The basis of the Mineral Resource estimate foEtk& deposit is discussed in this section.
The estimates were prepared with the following step

« Data validation: this was undertaken by Mr. Sanfiehhoun and Mrs. Michelle Chard of Essakane awmtweed by Snowden.

« Data preparation: this and subsequent steps aresdisd below.

» Geological interpretation and modelling was undestaby Mr. M. Briggs, Mr. P. Davies and Mr. |. Kael@f Essakane. Wireframes describing the major

lithological contacts and intrusive bodies (dyked aills) were develope:

«  Block models describing the geology of the EMZ weeseloped by Dr. M. Harley of Gold Fields Inteiinatl Services Limited, using the constraints of

the geological wireframe

« Drillhole compositing was undertaken at a 3 m lenftllowing testwork on variography using 1 m &th sample lengths. Intervals without sample
values (missing intervals) were not included witthie compositing process, but were retained asmgisslues without modification of the unsampled
lengths.

«  Statistical analysis of sample sets was undertakestablish a suitable domaining strategy. Mineagibn is controlled by a combination of lithologl
and structural controls and post-mineralization ification of sample grades has taken place withenupper parts of the deposit, where a complex

weathering pattern exists. A combination of lithgitmal, structural and weathering characteristiceawesed to select a suite of ten separate domaihsw

which the deposit has been segrege

« Analysis of top cuts (caps) was undertaken by eramgithe cumulative mean grade and cumulative st@hdeviation of the data sets; in all cases atts

were made to have the capped data show signifiedottion in the coefficient of variatio

« Variography of raw composite grades within each dionmas taken place. Typically data show high slessrand high coefficients of variation (uncut data
may have CoV values in excess of 5); this behavieguired variography of transformed sample dag@wise relative variography was undertaken but
was not used for estimation. Variography of Gaussiansforms (normal scores) of the gold gradesuwmatertaken and variograms developed using this
method were back-transformed to raw sample spdng ashermite-polynomial transform based methodsEnback-transformed variograms were used in

the subsequent grade modelling, derivation of kggdlan and boundary conditior

107




. Grade interpolation into 25 mE x 50 mN x 6 mRL gdaecks was undertaken using Ordinary Kriging. Bearch parameters were designed to
minimise conditional bias and to develop the bsttrate of the local mean grade within the depdsie Uniform Conditioning (UC) nonlinear
recoverable resource estimation technique wasahplied to the estimated panel grades. Each psusebidivided into Selective Mining Units (SMU)
measuring 2.5 mE x 5 mN x 3 mRL. UC provides (ieatimate of the proportion of each panel that ease cut-off gold grade, and (ii) the average
grade of that proportion above each-off grade.

. The Panel grade estimates were validated in tweswHye declustered data statistics for the comg®giteach domain were compared with the
volume-weighted panel estimates. These results e@rgared and in all cases the observed differenees less than 5%. A series of swath plots
comparing the average sample grades with eastanthing and RL coordinates were also developedtiamdblock grades were placed on these charts.
While there is inevitable smoothing of the blockdes, the plots show that the major trends pregiénin the composite data are reproduced in the
estimated block grade

. The Panel grade estimates were defined as thefoasesource classification. The kriging efficigneas employed as a first-order tool and all blocks
with kriging efficiency greater than 0.25 were figgl. Wireframes were then developed on serial esesons around the higher- efficiency block
estimates. During this process drill samples westqul on the sections and wireframes were develgdny cognisance of the local sample density
as well as the local estimation quality. Isolatémtks outside these envelopes that have krigirigieffcies greater than 0.25 were disregarded. All
blocks within the envelope were then classifiedhalécated Mineral Resources. No material was careid to qualify as Measured Mineral Resources
in recognition of the high skewness of the origisample data and because remediated assays @#itighe estimation. Mineral resource
classification has followed the JORC guidelir

. The classification categories of Probable and Ri@ee Reserve under the JORC Code are equivaléné tGIM categories of Probable and Proven
Mineral Reserve (CIM, 2005

17.2.1 Drillhole locations

Details of the drillhole survey procedures are nésd in Section 10.

A local coordinate grid was developed by BHP duitsgexploration of the EMZ. The axes of this gai@ orientated oblique to the National Grid axeshghat the
EMZ strikes parallel to the northing axis in thedbgrid. The use of the local grid was followeddnpsequent operators. Drillhole locations plottethe National
and Local Grid coordinate systems are shown infgiga.1.

17.2.2 Database

A detailed SQL Server database containing all mftion pertaining to drill holes is maintained bssikane on site. Back-up copies are stored offAiteess to
this database is restricted to authorized siteoperel.

17.2.3 Geological interpretation and modeling

The EMZ is a quartz — carbonate stockwork vein dépmwsted by a folded turbidite succession ofrBigin arenite and argillite. Gold occurs as fredigas
within the veins and also intergrown with arsendpyeither on vein margins or in the host rocksd@minated arsenopyrite and occluded gold contieti®ase
away from the veins. The same relationship is seey from major lithological contacts, where theginency of veining is also higher. In weathereddép the
gold particles occur without sulphides. The golérée — milling in all associations.

The main structural features of the EMZ deposit are

« Lithologies are folded into a west-verging antieliwith a vertical west limb.
« There is a marked competency contrast betweentaramd argillite. Flexural slip along bedding soga s a pervasive deformation style.

. Early bedding-parallel, grey laminated quartz veinsrelated to flexural slip.
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. Late, steep extensional quartz veins with visildilgccur in the fold hinge and east limb domains.
. Axial-planar pressure solution seams are develapéte fold hinge.

The EMZ has been modelled for the DFS with a stiekegyth of 2,500 m. The EMZ occurs at the northerd of the EMZ anticline. Open wireframes for tbp t
and bottom surfaces of the main arenite were deeelon site working in Datamine. Open wireframescdbing the footwall surfaces of the FW argilléted
FW arenite were also developed. Other relevanasariodels include (i) the topographic surfacgbgie of the upper saprolite, and (iii) top ofdfre
weathering domain.

Closed form wireframes describing basic and inteliate dykes intrusive into the EMZ were also modele

The HW argillite above the main arenite represémtssolume located between the HW surface of thie im@nite and the topographic surface. Block modél
the main arenite unit (Rock Code 200), the FW higi{fRock Code 300) and the FW arenite (Rock C4@i@¢) were generated for mineral resource estimation

Two models were generated for each of the principeit units: one at the scale of the proposed SRIB INE x 5 mN x 3 mRL) and one at the scale ofdhge
panels (25 mE x 50 mE x 6 mRL). Features such kel the large panel model have been modeledtasdlls at the resolution of the SMUs. Details
relevant to the selection of the large panel andUSNnensions are presented in the subsequent text.

The SMU model defines the block model resolutiadUSblocks do not contain any subcells and all gginial boundaries are described as stepped surdaces
the resolution of the SMU cell. The panel model besn regularised from the SMU model so the indigid/olume estimates of each lithology in each pare
expressed by the contained SMU volume in that panel

An additional waste model, representing all mater@t described by the main arenite, FW argiblitel FW arenite block models, was created at thelpan
scale. This waste model contains the HW argilRedk Code 100) and unmineralised dyke material kR@mde 600) and has no grade estimates. Relative
density information is the only physical attribtibet has been modeled in the waste block modehdatognizance of the rocktype and weathering
characteristics. Details of the modeling of relatdensity are presented in the subsequent text.

17.2.4 Data analysis

There are three major lithological divisions withire EMZ (main arenite, FW argillite, FW arenitii)ree weathering zones (Saprolite, saprock, Frasthxwo
structural domains (east limb and west limb wigua-domain defined by the fold axial zone). Dridléasample data were segregated according to these
divisions and the statistics of these subsets exaniTypically the data display extreme skewnesishégh coefficients of variation (CoV = standard
deviation/mean). Where considered reasonable, eravioo few data were present in a single set,sldisets were combined. An example where too fea da
exist within a subset is that of the Footwall AtenBecause this unit is confined to depth, smallimes of this unit are developed above the basieeof
weathered zone; too few data exist within the FaditArenite-Saprock and Footwall Arenite-Saprotitetasets to allow these units to be estimated auated
individually. Whilst the volumes of material pres@may be classified as saprock, the estimatiohisfrhaterial includes the adjacent samples fronftiesh

rock as well. This process resulted in the debnitdbf ten distinct domains defined in terms of stuwe, lithology and weathering type, within whictference of
statistical properties, variography and ultimaigdgde estimation was constrained.

Histograms of capped 3 m composites for domainsimihe East Limb of the EMZ are presented in Féglir.2. Corresponding data from the West Limb ef th
EMZ are presented in Figure 17.3.
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Figure 17.1
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17.2.5 Declustering

As part of the routine data analysis, declusteohdrillhole data was undertaken using a grid-dedincell-based declustering process. In additieamapleeentred
cell-based declustering process was also usedhfirmothe results of the grid-based approach. &rtiajority of cases consistent behaviour was olbeskewnith the
EMZ drillhole data displaying a significant clustey effect, with the tendency for the declusterezhmgrade to be less than the naive average graidemplies a
tendency to oversample within the higher grade gaiehe deposit, relative to the areas identifiedower grade. Estimates of the declustered agexad
declustered sample variances were prepared for aasopm with the kriged estimates.

17.2.6 Compositing of assay intervals

Assay intervals within the drillholes were compedito 1 m and 3 m downhole intervals using a dowsbomposite process in Datamine. The compositingen
used is one that does not produce short compagithe end of sampling runs. Instead, this prosesks to produce composites that are as close tefined
interval as possible, but may vary in accordandé thie length of the composite run. The maximum posite length is constrained to be 1.5 times tlimee
interval.

Variography tests were completed on one of the mMamains using 3 m and 1 m composites and thestitatdf these datasets were also compared. Tigerdon
composite shows a significant reduction in coefintiof variation (CoV) relative to the shorter camjpe length, which was the main reason why thgdon
composite length was selected.
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Figure 17.2  EMZ East Limb - Histograms & datastatistics for capped gold grades (3 m composites)
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Figure 17.3  EMZ West Limb - Histograms & datastatistics for capped gold grades (3 m composites)
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17.2.7 Top cuts (data caps)

Data capping levels were examined using the cuimelatean and cumulative standard deviation of irean specific data sets. Typically the data sistslay
extreme skewness: the histograms show a high gaéldbat is very long, very thin and is incompletih data values separated by uninformed gradgesmrData
capping, or systematic modification of the highgrstde samples, is frequently practiced to restridimit the influence of these highest data valuesnost long-
tailed distributions it is common for the variarafethe data set to be disproportionately influenbgdhe few highest grade samples.

The capping approach that has been followed iddneiary and May 2007 models was to examine the letireimean value as well as the cumulative stahdar
deviation of the data set as a function of the sagmde. Capping levels for each domain have bekstted using the following criteria:

. Where the introduction of higher-grade samplestesea significant step increase in either the catiud mean or the cumulative standard deviation.

. Where large gaps exist within the range of samplaes (there is a break in the histogram leadingateaux within the cumulative histogram).
The statistics of the domain specific data beford @fter capping are presented in Table 17.3.
17.2.8 Variogram analysis
Variography of raw composite grades failed to gateeany interpretable variogram structures, maielyause the data (even after capping) retain reghees of
skewness. Capping and cutting of the highest gsad®les failed to significantly improve the qualifyexperimental variograms. Variograms of Gaussian
transforms (normal scores) of the declustered grdes were developed and this approach yieldelestvattured experimental variograms that were riede
These modeled variograms were then back-transfotmesv sample space using a hermite-polynomiatdb@socedure (the mathematical background of this
approach is provided in Rivoirard, 1994). Pairwiskative variograms and variograms of the logarighohgold grades were also developed to checknerial
score’ variograms.
The pairwise relative variograms and log variograimsw similar shapes and similar ranges to the abseore variograms. It is fairly common practicalirectly
model pairwise relative variograms and use thes#einvestimation (Srivastava and Parker, 1989) despis variogram representing a non-linear tramsétion of
the data, for which there is no analytical backfarm method. In this case the approach that éas fllowed has some distinct advantages:

. The sills of the back-transformed variograms hortbardeclustered variance of the raw data.

. The method is analytically complete (the relatiopdietween the variables and the transform canlyedescribed).

. The resultant variograms describe the untransforda¢a, not a non-linear transform of the data.
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Table 17.3 Statistics of uncapped and capped dgajrades by domain

Mean Variance
Domain Variable Count Mean Std. dev. CoV reduction reduction Cap value Data affectec
East Main Arenite Au 11,61 1.27 4.2: 3.3¢ 4C
Lower Au-cappec 11,61: 1.22 3.0¢ 2.5¢ 4.2% 46.% 99.82% 2C
East main Arenit Au 5,77¢ 1.3¢ 3.9t 2.8¢ 4C
Upper Saprolite Au-cappec 5,77¢ 1.34 2.94 2.1¢ 3.5% 44.% 99.81% 1C
East FW Argillite Au 3,97¢ 0.8¢ 3.3¢ 3.9¢ 22
Fresh Au-cappec 3,97¢ 0.7¢ 2.07 2.6€ 6.7% 61.2% 99.7(% 11
East FW Argillite Au 1,12¢ 0.77 1.67 2.17 1C
Oxides Au-cappec 1,12¢ 0.74 1.3t 1.84 4.1% 34.2% 99.5¢% 4
East FW Arenite Au 1,25¢ 1.0¢ 3.44 3.2¢€ 2C
Fresh Au-cappec 1,25¢ 0.97 2.44 2.51 7.% 49.£% 99.52% 6
West MainArenite Au 3,86¢ 0.44 1.47 3.37 1C
Lower Au-cappec 3,86¢ 0.4C 1.01 2.51 7.2% 52.2% 99.6% 13
West Main Arenite Au 1,677 0.6€ 1.4€ 2.22 8
Upper Saprolite Au-cappec 1,677 0.62 0.97 1.57 6.5% 56.(% 99.4¢% 9
West FW Argillite Au 1,60¢ 0.62 2.07 3.3 1C
Fresh Au-cappec 1,60% 0.5t 1.37 2.51 11.9% 56.2% 99.0%% 14
West FW Argillite Au 49¢ 0.32 0.8t 2.57 2
Oxides Au-cappec 49¢ 0.2¢ 0.44 1.5t 15.6% 74.(% 97.9%% 1C
West FW Arenite Au 842 0.77 2.1¢ 2.8¢ 1C
Fresh Au-cappec 84z 0.6¢ 1.61 2.3 9.€% 45.8% 98.51% 12
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Directional variograms were developed taking cognee of the local geology. Within the East Limbtii¢ longest ranges are typically subparallel éostnike of
the local geology, and (ii) the shortest rangesypially perpendicular to the stratigraphic lagpgr implying a strong influence from the layer alégl veins in the
development of variographic structures. Relativggai effects were confirmed using downhole variogravariogram parameters for the back-transformed
variograms are detailed in Table 17.5.

17.2.9 Block model set up

The principal block model used for the EMZ mineedource estimation consists of large panels wittedsions of 25 m (easting) x 50 m (northing) x §RL).
These panels are truncated where necessary atfensgjor geological boundaries and the topograginiface. Internally, the panels are subcelleddorension
of 2.5 mE x 5 mN x 3 mRL, which represents the S¥Midension.

The block model parameters for the panel modetieseribed in Table 17.4. The block model has beseldped within the local coordinate system rathan the
UTM coordinate system. Local coordinates are rdtaddative to the UTM coordinates such that the Edfizes parallel to the rotated northing axis.

The choice of panel dimension was strongly inflieehby the drilling grids that have been developedhe EMZ. Drillhole collars locally approximate2& m x 25
m grid (as in the Panel F block) but a 50 mN x Z5gnid is approximated over most of the deposie BIMU was selected deliberately small for the redkat
selective mining to a small SMU is required for EMZ to achieve maximum head grade on this deposit.

Table 17.4  EMZ block model parameters (localaprdinates)

Direction Minimum Maximum Increment
Easting 19,600.!( 20,250.( 25
Northing 49,525.( 52,475.( 50 m
Elevation -49.C 275.C 6m

17.2.10 Grade interpolation and boundary conditins

It is anticipated that the EMZ will be mined seleely by a truck and shovel surface mining operat®mall block estimates developed using lineamedion
approaches (kriging or inverse distance) frequéiilyto predict grade tonnage relationships cdtyeteading to what is known as the “vanishingnies problem”
described by David (1977). Estimating into largkexcks may more correctly predict the grade tonnaggionships but do not reflect the expected ngrpractice.
Accordingly, more sophisticated non-linear estimatiechniques have been developed for the EMZ doead these issues. Examples of non-linear tecksiqu
include multiple-indicator kriging (MIK), disjunate kriging, multigaussian kriging and uniform catmahing (UC). Information about the practice of ianin
conditioning is available in Rivoirard (1994) andupa-Remacre (1984).

The EMZ mineral resource estimate has been devélogiag UC which provides:

a) For each panel, an estimate of the proportion aif planel that exceeds an applied cut-off gold grade
An estimate of the average grade of that proportion

b) The average grade of each large panel has beemagsti using Ordinary Kriging. The domain boundaaiesconsidered to represent hard domain
boundaries in this process. The search paramgiplied in the development of the kriged panel eates have been designed to minimize conditional

bias of the panel estimates following the apprazfctiann et al. (2003).
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Table 17.5 Variogram parameters

Backtransformed Models Rotation Structure 1 Structure 2 Structure 3
Range Range Range Range Range Range Range Range
Domain X Y Y4 Co C X Y Y4 C, X RangeY Y4 Cs X Y Y4
East Main Arenite 4 5.44 2.0€ 0.84
LOWER 0 0 -5 3 0 23.C 25.cC 9.t 4 163.¢ 520.C 35.C
4 411  1.5¢ 0.6% 0.7¢
East Main Arenite UpSa 0 0 -5 3 5 6.2 6.2 7.C 2 30.C 30.C 26.C 7 199.C 400.C 55.C
West Main Arenite 0.57 0.3z 0.1¢
LOWER 0 8 0 5 5 19.6 29.C 10.C 7 132.C 180.C 55.C
0.5C 0.34 0.0¢
West Main Arenite UpSa 0 5 0 8 8 19.C 27.C 12.C 5 88z 88z 30.C
5 157 1.14 0.81 0.4%
East FW Argillite Fresl 0 0 -5 8 6 8.C 13.€ 7.2 3 38.C 42 38z 9 110.C 395.€ 56.F
8 0.64 0.6z 0.4C
East FW Argillite Oxide 0 0 -5 0 0 72 7.3 6.C 2 152.¢ 183.. 35.7
9 11 0.81 0.5z 0.17
West FW Argillite Frest 0 0 0 1 0 35.C 450 22C 5 173.C 100.C 35.C
9 11 0.0¢ 0.0 0.0z
West FW Argillite Oxide 0 0 0 4 5 26¢ 14.C 18cC 6 190.C 45.C 28.C
4 1.6C 1.8t 0.34 1.31
East FW Arenite 0 5 -6 9 0 12.C 15.C 515 0 100.Cc 350.Cc 20.C 0 17.C 28.€ 40.C
— 0.7 0.5C 0.34 0.2¢
West FW Arenite 0 8C 5 1 3 6.€ 6.8 6.C 8 27.& 43¢ 17.C 5 304 145.C 29.C
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Panel estimates have been validated by comparindeblustered sample data mean with the volumighted kriged estimate for each domain. Partalstics are
shown in Table 17.6 for illustration.

Table 17.6 Mean of declustered drillhole data vs OK large panleestimates

3m drillhole composites Volume weighted OK large panel estimate
Domain Count Mean Count Volume Weighted Mean

East Main Arenite Lowe 11,49¢ 1.04 6,31% 0.9¢
East Main Arenite Upper Saproli 5,88¢ 1.17 1,442 1.2C
East FW Argillite Fresl 3,97¢ 0.74 2,657 0.7¢

East FW Argillite Oxide: 1,127 0.64 45C 0.6€
East FW Arenite Fres 1,25¢ 0.87 1,451 0.8t

West Main Arenite Lowe 3,86E 0.37 2,42( 0.3€
West Main Arenite Upper Saproli 1,70C 0.62 524 0.62
West FW Argillite Frest 1,60¢ 0.4¢ 1,41¢ 0.4t
West FW Argillite Oxides 49€ 0.2 231 0.2z
West FW Arenite Fres 84z 0.6C 907 0.5¢

The naive averages of the 3 m composite gradesdmaignificantly different from the declustered @ges. The volume-weighted block grades in contfiffer
by 5% or less. A series of swath plots comparirgdéclustered average sample grade with coordinagesalso developed. Block grades (volume weighteste
placed on these charts and confirm that the estsrtadnour local grade trends and variations tleapegsent within the sample data.
The change of support modelling within the UC pexceas validated in the following way:

a) Inthe East Main Arenite lower domain, the samplese composited to 10 m downhole lengths.

b) The histogram of 10 m downhole sample grades waséstimated using the same change-of-support neagigbyed in the uniform conditioning.

c) The results of the experimental composite graddgtam estimated composite grade distribution wergrasted in grade-tonnage curve.

The comparative results are presented in Figu# d7d show an excellent fit which supports the geaof-support model. The red line represents thimeted
composite grades (derived using a discrete Gaushimmge of support model) and the green line i€dperimental data derived from downhole compogitin
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Figure 17.4 East Limb Main Arenite G — T results fo 10 m downhole composites
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For each panel the kriged grade is an estimatieeolocal mean grade. This value is also the estimithe average grade of all the SMUs containedinveach
panel. UC provides estimates of the proportion p&aael occupied by SMU with grades greater thaivengcut-off. An estimated grade-tonnage curvestach
panel can then be derived. For each panel, theske gonnage curves have been used in the Januhian2007 models to estimate discrete SMU gralaas t
satisfy this grade tonnage curve and these SMlthagts have been localised by methods describedbgléyv (2006).

All grade modeling has used LWL69M solution gradesibined with the remediated and Ranger’s raw diavever, LWL69M does not measure the total gold
because some Au is retained in the tailing.

The LWL69M assays were thus convertedhtsitu gold values in both the January and May 2007 magtethat metallurgical recovery factors could bpliggl.
This was done by using the 50 g Fire Assay of L\WWU@8ilings to calculate % Leach in the following yva

% Leach = LWL69M-solution grade/(LWL69M-solution gr ade + Tailing grade) 100

The leach efficiency was modeled within each ofrttegor RCODE lithology domains. These data aregesl in Table 17.7 by domain and weathering type.
There are sufficient data to derive factors forualits except for FW argillite upper saprolite wiigaylights at the southern end of the designhatls

Table 17.7  Summary statistics for % Leach of LWL69M assays

Upper
RCODE Data Saprolite Transition Fresh

Main Arenite Count 411 26E 422
Average 97.€% 95.5% 95.5%

FW argillite Count 2 29 141
Average 95.36% 95.55% 94.46%

FW arenite Count 92
Average 94.6%

Factors were modelled for rock type and weathedimgains as a set of step-wise conditional means fiilal models are presented in Table 17.8 and show
graphically in Figure 17.5. Data points used indhealysis are shown as blue symbols. Anomalousptatas excluded from the analysis are shown asyetbols,
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Table 17.8

%LWL69M leach by rocktype and weathering domain

Domain From To From To From To From To From To
Main Arenite Fresi 0.0C 0.2C 0.2C 0.6C 0.6C 1.0C 1.0C 3.0C 3.0C 100.00
90.02% 97.63% 98.12% 98.31% 98.96%
FW Argillite Fresh 0.0C 0.7C 0.7C 2.0C 2.0C 10.0C 10.0C 100.0¢
90.68% 94.91% 97.20% 98.76%
FW Arenite Frest 0.0C 1.0C 1.0C 3.5C 3.5C 100.0(
93.09% 95.66% 98.36%
Main Arenite Upper Saprolit 0.0C 0.2C 0.2C 0.4C 0.4C 1.3C 1.3C 2.0C 2.0C 100.00
92.32% 97.66% 98.12% 98.40% 99.05%
Main Arenite Lower Saprolit 0.0C 0.2C 0.2C 0.7¢C 0.7¢C 1.5C 1.5C 5.0C 5.0C 100.00
84.74% 97.88% 98.25% 99.11% 99.26%

FW Argillite Upper Saprolite

FW Argllite Lower Saprolite
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The Localised Uniform Conditioning (LUC) estimatéat have been used in all subsequent DFS minaiplgustudies contain this conversion of Au-solution
grades ton situtotal Au grades. The % Leach factors are appliegiedSMU grades after Au-solution grades have leséimated into the blocks.

17.2.11 Density

Essakane measured density by immersion methodmnoexamately 6,000 saprock and Fresh arenite andlisrgore samples. Each sample was 10-25 cmrigtle
and was sealed with paraffin wax. Dry bulk densitiere also measured by weighing air-dried driteoshile in the core trays. For each tray the toteie length
was measured and the mass of the core minus theaghtiee metal tray was also measured. Based omattminal diameter for HQ core, the core volume was
estimated and divided by the mass which gave adberisity estimate. This method was particularlyfulder the friable upper saprolite intervals.

Comparison of immersion and core tray measurensaws similar values for Fresh intervals but sapinumersion data are biased high. Essakane beltbies
bias is caused by selection of more competent ssipt immersion, and wetting of porous samples.

The two density data sets have been merged witterspatial database but with the immersion datadprock excluded. Density values show a well @efitmend
which increases with increasing depth until a camisEresh rock density is reached. Density isdessitive to rock type and a density model wastecdeasing
IDW 2 interpolation. The search neighbourhood wdibdeately restricted in the vertical to ensure deasity profile is honoured in the estimated bleakuies

Figure 17.5 LWL69M % Leach by grade, rocktype and veathering
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17.2.12 Model validation

Snowden validated the EMZ model using the followieghniques:

. Comparison of top cut input grades with tonnageghvigid output grades
. Inspection of the model against the input compesite
. Comparison of moving window input and output statss

17.2.13 Mineral Resource classification

Snowden and Essakane concluded that classificatiany EMZ mineral resources as Measured was resible on the basis of coarse gold sampling
problems and application of remediation factor4266 of the assay data. Classification of the reingimaterials into Indicated and Inferred Mineral
Resources made use of drilling density as welktisation quality given by theoretical slope ofneggion Z | Z* and kriging efficiency of the larganel
grade estimates.

Essakane determined that the kriging efficiency thedtheoretical regression slope Z | Z* were alrtinsar and thus defined threshold kriging effi@is for
a threshold regression slope. Blocks with krigifficeency greater than 0.25 were flagged in the sl@hd a set of perimeters enclosing the blockewer
defined on successive cross-sections. Some isdidekls with kriging efficiencies less than 0.25revéncluded in the process, in the same way tindatisd
blocks outside the perimeters were excluded. Duidh on each section were also posted onscreewenedused to make local decisions about placing the
perimeters. The blocks contained within this voluneze classified as Indicated Mineral Resourcesaiimémaining material was defined as Inferred &ai
Resources. Most of the Inferred material is locételdw the Mineral Reserves determined by a fitadi@sign at US$600/0z.

17.2.14 Mineral Resource reporting

Snowden reported Mineral Resources for the May 200@els constrained by US$650/0z Whittle pit shedlisg both Indicated and Inferred Resources. The
Whittle input parameters were the same as usdteiDES design.

Table 17.9 reports the Total Mineral Resource &edMiay 2007 Mineral Resources constrained witHii5$650/0z Whittle pit shells by gold cut-off grade
and classification.

The classification categories of Inferred, Indicbéed Measured under the JORC Code are equivaléim {CIM categories of the same name (CIM, 2005).
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Table 17.9 May-07 resource estimate for the EMZ

0.5 g Au/t 1.0 g Au/t
Cut-off Grade Tonnes Grade Total Au Tonnes Grade Total Au
Category (M 1) (g/t) (‘000 0z) (M 1) (g/t) (‘000 02)
Total Mineral Resources unconstrained by US$6E
pit shell Indicated 78.4 1.5¢ 3,99: 42.2 2.3¢ 3,16(
Inferred 27.4 1.44 1,27z 13.7 2.17 96(
Mineral Resource within a Whittle US$650/0z pit
shell using Indicated and Inferred Resoul Indicated 73.4 1.62 3,822 40.5 2.3¢ 3,06¢
Inferred 16.1 1.6€ 86C £ 2.31 70€

1. Mineral Resource estimates have been developediésrid Conditioned estimates using 50m x 25m x @émeds estimated by ordinary kriging.

Application of a Discrete Gaussian change-of-suppmdel has been made to derive conditional eséisnat 5m x 2.5m x 3m selective mining units

(SMUs). Resource are reported in terms of these &stlthates.

2. Mineral Resources include an Information Effectreotion to account for future grade control progediassuming a 5m x 5m grade control sample

spacing.

3. Some historical assay data have been remediatedeirence to paired assay results derived usingggaRWELL rapid cyanide leach process.

4. Cyanide leach assay data have been used withistireation. These results have been adjustedlextéh situ gold grades in preference to cyanide-

leachable gold values.
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17.3 Assumptions, methods and parameters — Project resee estimates

Open pit optimization was performed using the Whisbftware based on the Lerch-Grossman algorifksrpart of the Whittle pit optimization processsaies of
nested optimal pit shells were generated by increéafly increasing a revenue factor that variesgblel price with all variables either held constanthanging as
function of the revenue factor. The final pit sheded for mine design corresponds to the one thatmizes the net present value (NPV) of the project

17.3.1 Pit optimization

The Whittle optimization was run on a re-blockedsien of the May-07 Resource Model. This constiwkeady a major difference over the DFS and thé3N
101 published in October 2007. The pit design exBtrS was generated on the basis of the Januai/Nb&ral Resources, and the pit shell was suparseg
over the May 2007 Mineral Resources; this shonag caused by time pressure at the time. The M8y ROneral Resources are compared to the Janu&@¥y 20
Mineral Resources in Table 17.10. Obviously, trdidated resources increased by 9.7 M t (14%) a@d0Bd oz (16%) from the January 2007 Model to the
May 2007 Model and created a significant differeimcthe size of the Gold Fields (DFS) optimizedwliten compared to the current optimized pit. Only
mineralized blocks classified as indicated weres@ered for optimization. The resulting optimal ki pit shell was used as a guideline for mindagies

Table 17.10 Comparison of January 2007 and May 2007 Resource Mel

January 2007 Total May 2007
Resource Model Total Resource Model
(COG 0.5 g Au/t) (COG 0.5 g Ault)
Indicated
Tonnage (M t) 68.7 78.4
Grade (g Au/t) 1.5€ 1.5¢
In situ gold (M ozs) 3.4¢ 3.9¢
Inferred
Tonnage (M t) 23.t 27.4
Grade (g Ault) 1.5C 1.44
In situ gold (M 0z) 1.2 1.27

The base case gold price used for pit optimizadiod design is US$600/0z. This compares to US$5084ed in the DFS and the October 2007 NI 43-10%eBa
on the guidelines stated by the SEC in the UnitedesS, it is usual for the gold producers to ugestverage gold price of the previous three yeacslimulate
mineral reserves. On December 31, 2007, thisnigaili year average gold price was US$582/0z; atgedr2007, the majority of gold producers used WB%&z
for reserves calculation as reported by PriceWatest Coopers. It can be noted that the 36-mornitmgraverage gold price on May 1 st, 2008 is USB63.

A range of pit shells at various gold prices wesagrated and used in subsequent scheduling oftth® 3% royalty is payable to the government offBna Faso
and a $2.50/0z transportation and refining charge assumed.
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The optimization parameters used to generate opfiinahells are summarized in Table 17.11.

Table 17.11  Summary of Optimization Parameters

Gold price ($/oz 600
Royalties (3%) ($/oz 18
Transp. & refining ($/0z 2.50
Total selling costs ($/0: 20.50
Net gold price ($/oz 579.50
Fixed ore based cost $11.6M $10.8M $10.0M
Processing rate (tly) 7,500,00C 6,450,00C 5,400,00C
Parameters Saprolite Transition Fresh rock
Metallurgical recoveries(1) variable variable variable
Mining recovery(2) 100% 100% 100%
Mining dilution(2) 0% 0% 0%
Ore based cost:
Processing & Powel 6.67 8.52 10.36
G&A 1.55 1.67 1.85
Total 8.22 10.20 12.21
Recovered Cut- off grades 0.44 0.55 0.66

Note (1): Calculated on a block by block basis adicg to ore type and in situ gold gras
Note (2): Included in block size anc- blocking
Metallurgical recoveries were characterized by ab@l Head Grade Model with metallurgical recoveries as a function of head grade. As describeedtios 16

these curves allow for a 0.01 g Aul/t tails solutiess and a 0.01 g Aul/t tails contingency lossla¢ad grade of 2.0 g Au/t and therefore shouldest practical
recoveries achieved in the plant. Translated iold gecovery terms, these model relationships are:

e Saprolite (Oxyde) Au rec (%) = 99.7 - 6 x {In(AutLAu)
e Transition (Saprock) Au rec (%) = (Saprolite Au éct Fresh Au rec % )/ 2

e Fresh Aurec (%) = 99.5 - 10.18 x {In(Au+1)}/(Au)

Saprock or Transition ore is considered a 50:50dkf saprolite and fresh ore. These recovery nsoglete used for mineral reserve estimation andlfdmancial
evaluations.

The Resource Model used for mine design is the R0#)7 Resource Inventory Model prepared by Golddsiels part of the DFS work. The block size for this
modelis 25 mx5mx3 m.

This model was imported into the Gemcom softwararime planning. The small block dimensions of Resource Model were deemed too small in relation to
what can be selectively mined considering the eqeift selected to achieve a high mining rate. Thésmatch required adjustments to the Resource Model
mine planning purposes. A small mining unit (SMiesof 10 m x 10 m x 3 m was determined appropfiatehe digging equipment selected and accordintye
grade control grid pattern to be implemented (8 &rm).
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The approach of combining blocks from the Resolodel to create larger SMU appropriate for the mgnéquipment in effect diluted the grades by 8.2&.
construct this re-blocked model, eight of the srhlitks in the Resource Model were combined togeteralization at the contact of waste blockdilsted
through the re-blocking process; if the larger SMWBlelow cut-off grade, then some of the ore is los

The process cut-off grade method was used foraleston. The optimizations were run on a floating-off grade (variable per block). The cut-off dea were
applied to the recovered gold grade. Optimizatioese run with a 6% discount factor.

Operating costs were estimated based on fuel cb$8.81/litre for HFO and $1.09/litre for diesealivered to the site and including government duéird taxes;
these fuel costs are based off a crude oil Brenemf $65/bbl.

A total cost of US$ 10.77 M based on 32 M t minedyear was estimated for Mining Fixed Costs whittudes:

e Mine supervision.

e Maintenance supervision.

e Equipment damage.

*  Surface Mine dewatering.

*  Ancillary mining equipment.
Variable mining costs for load, haul and dump wealeulated using cycle times and fuel consumptigarés that were generated using the Caterpill&@ FP
software. Haul profiles were measured from theroéshiof the surface mine bench to the centroichefd¢orresponding lift on the overburden storagéitiacor to
the centroid of the crusher pad. The 3 m flitcheseacombined into 12 m benches for this exerciseil drofiles were digitized with a maximum 10% gead.
Loading cost for ore is slightly more, as minindlwe accomplished with a 10 fn  excavator, and vasll be loaded by a 15 i, shovel.
The ore based costs used to calculate the mamgitalff grade is variable according to the weattgstatus. The ore based cost consists of proce@nitiuding
power generation) and G&A costs. Saprolite hasoagssing cost of $6.67/t and a G&A cost of $1.56#nsition ore has a processing cost of $8.52tzaBG&A
cost of $1.67/t. Fresh rock has a processing ddkt@36/t and a G&A cost of $1.85/t.
Unit mining cost used for optimization consist dbad portion and a variable portion in relatianviolume for drilling, blasting and grade contrabaa variable
portion for haulage at depth in the pit. This fivatiable cost based on volume is $0.54/BCM forr8litpe, $0.978/BCM for Transition and $1.42/BCM feresh
rock. The waste loading and hauling reference frost pit rim is $0.772/t for Saprolite, $0.763/t foransition and $0.759/t for Fresh rock. In aduifian
incremental bench cost of $0.0286/t per 6m bentaci®red to increase haulage costs at depth.

17.3.2 Pitdesign

Mine design criteria is based on a conventiondbsgrmine operation using 155 shovels for wasddihg and a 10 th  excavator for ore loading. Hpaila
accomplished by a mixed fleet of 100 t-class ar@ltidapacity trucks.

The geotechnical and slope stability recommendatwere provided by Knight Piésold and are describedeir report Essakane DFS SM Report 5094-42-01
dated March 2007. These recommendations are suzedan Table 17.12.

The haul road was designed for the largest vebieleg the 140 t-capacity haul trucks. For doubthe laaffic the minimum width is 26 m and include$ e wide
drainage ditch and a 2 m high safety berm. Forlsilege traffic a minimum width of 16 m was usetieTmaximum road gradient is 10%.
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The final surface mine design is 2,500 m alondstand approximately 550 m in width. Its highestvation is 266 mRL and its lowest elevation is 38Lmwhich
gives a maximum depth of 210 m.

The final surface mine design is shown in Figur&17

Table 17.12  Geotechnical Configuration for Siace Mine Design

West Wall East Wall

Fresh Fresh
Surface mine Design Paramete Saprolite Saprock Rock Saprolite Saprock Rock
Bench height (m 6 6 12 6 6 12
Batter angles (degree 43 72 85 43 72 85
Berm width (m) 4 4 6.44 4 4 6.44
Ramp width (m’ 26 26 26 — — —
Bench stack angle (degret 32 47 57 32 47 60
Overall Slope Angle (degree 31 49

17.3.3 Mine phases

Mining will be accomplished with four phases to iaele the final pit limits. The objective of pit psiag is to improve economics by feeding the higlgeatie
during the earlier years and to defer some strippomvards the latter years.

The starter pit (Phase 1) is centered in the midtitae deposit and is completely internal to ttieeo pit limits. It is centered on high grade séipronaterial. This
starter pit has no common walls with the other pbas

The Phase 2 pit starts to establish the final irait the upper benches. The ramp access estahiisthedsame as the final pit ramp which will eliate re-work in
this regard. The Phase 2 pit continues to sinlpthéeeper but defers some stripping on the easdihgwall which is barren of mineralization. Thdmnches coul
subsequently be mined with 12 m benches to redosts.c

The Phase 3 pit achieves pit bottom for the soathqf the pit and defers the mining of the nordntpvhere lower grade material is found. The rasngommon to
the final pit design to a depth of 93 meters.

For the mining of Phase 4, the possibility of ihgrimping exists as the southern half of the plitlvé completely mined out. Reduced waste haulogiare
possible for this last phase but were not factémetie mining costs for the present study.

Mining of the phases was planned with a 60 m lggj\alent to 10 benches.

17.4 Mineral Reserve

The reserves for the surface mine design are mgpartcording to the Canadian Institute of MiningtMlurgy and Petroleum’s (CIM) standards. Accogdio
these standards, Resource Model blocks classifiédemsured and Indicated are reported as ProveRmat@dble Reserves respectively. Owing to the above
reporting standards, the Inferred Resources cammotcluded as Reserves and consequently weresadtin pit optimization and production scheduling.

Since no Measured Resources were classified iMiheral Resources Inventory, the Mineral Reserveschassified as Probable only.
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Figure 17.6  Plan of the final surface mine design
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Mineral Reserves for the Project at US$600/0z 8& § t of ore at an average grade of 1.67 g Aar/ah in-situ content of 3.12 M oz with a stripiogvaste/ore)
of 2.71.

The mineral reserves are presented in Table 1Rd3-reserve material listed represents Inferreduees contained within the US$ 600/0z pit designnot used
in the pit optimization process.

Table 17.13 Essakane Mineral Reserves

Total
COG Tonnage Grade (g Au/t) Au (koz)

Weathering Type g Ault (000t) Rec In -situ Rec In -situ
Probable Mineral Reserv:
Saprolite 0.441 13,91t 1.31: 1.36: 587 61C
Transition 0.547% 12,38¢ 1.50¢€ 1.581 60C 63C
Fresh Rocl 0.65¢ 31,81° 1.73: 1.83¢ 1,77: 1,881
Total 58,12 1.58¢ 1.67(C 2,96( 3,121
Non-Reserve Materie
Saprolite 0.441 13¢ 0.847 0.907 3.8 4.1
Transition 0.547 12 1.247 1.27: 0.t 0.5
Fresh Rocl 0.65¢ 1,01¢ 1.86¢ 1.97: 61.2 64.€
Total 1,17¢ 1.74C 1.83¢ 65.5 69.1
Waste(including norreserve material) (000 157,467
Strip Ratio 2.71

These Mineral Reserves compare to 46.4 M t at d &8/t with a stripping ratio of 3.05 in the DFSda@ctober 2007 NI 43-101 Report; the increase énciirrent
reserves (May 2008) is due to the larger May 2007ek&l Inventory and a higher gold price.

In order to evaluate the possible impact of goldgpon mineral reserves, many Whittle pits at wasigold prices were ran on the May 2007 Total Ressumodel
after reblocking to the 10 m x 10 m x 3 m SMU. Adisign parameters, like operating costs and slogkes, were kept constant but cut-off grades ferttinee ore
tyes were modified by the gold price. Figure 1#&spnts the evaluation of ore tonnage and gradéqioed gold, and stripping ratio within Whittlesiigned pits ¢
various gold prices.
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Figure 17.7 Essakane main zone M&I Au Resources

Essakane Main Zone M&| Au Resources
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18 Other relevant data and information

18.1 Water Supply

Because the Essakane Project is located in a seseitit area, water supply and management isieati@spect of the Project.
18.1.1 Hydrology

The Project is located in the north east of Burltaso and the temperature ranges from 10 — 46 ftCaewvaporation rates of 3,000 mm per year. The raeanal
rainfall is 503 mm with an estimated 100 year maxwfi143 mm in a 24 hour period.

The main source of water for the Project is thedBol River, which flows immediately north of the EMieposit. The mean runoff in the Gorouol River is
conservatively estimated to be 91 M®m /year arabixcentrated in the three months July to September.

Several options were considered in the DFS befecidéhg to build a diversion dam with spillway dretGorouol River that will divert water, during thvet
season, into an off channel reservoir. The pondre@s of the diversion dam will have a storage cipaf 1.37 M m® but will decrease in time by atibn and
annually by evaporation. This water will be avaliéafor use by the local population.

Recent work by Golder considers the off-channedmesir as part of a network of at least three nasies, with two storing water from the Gorouol Rivand the
third one, the Bulk Storage Reservoir, being udsd @ accumulate and recirculate decant water tiwrtailings pond. The strategy developed fomtésvork of
reservoirs is to ensure full reservoirs at the efhnithe rainy season and to sequentially draw doaah eeservoir, the Bulk Storage Reservoir being tasatisfy
demand during the dry season and consequentlyiredaeaporation surfaces. Alternatively, the Buthrage Reservoir can be fed to the mill continuptrsi
optimize cyanide recovery.

18.1.2 Mine hydrogeology and pit dewatering

The water table is approximately 20 to 80 m belawage in the vicinity of the surface mine (higlamorth end which is close to the Gorouol Rivaryvater
aquifer exists in the saprolite and saprock zomelscansequently, dewatering of the proposed surfaoe is planned prior to start-up. Numerous bolehwill be
drilled and the groundwater will be extracted ussagmersible pumps. The groundwater flow is expetiegeduce over the life of the mine since the ping
capacity will be greater than the recharge. Thigaindewatering volume is predicted to be 90,008 per month.

Approximately 25 boreholes will be drilled aroutet tcircumference of the surface mine to an avedagéh of 65 m and separate submersible pumps lecsial
each borehole. All boreholes will be connected tmmmon pipeline around the surface mine perinteterwill deliver water to the plant clean watengddor use
in the process. A branch line from the perimeteinmall also provide water to a small pond near thi@e perimeter for use by water trucks for dugipsassion
when water is not available from the in-mine pungpsiystem. Water requirements for dust control atienated at 630,000 A Jy.

To dewater the pit bottom, a sump will be createthe bottom of the surface mine to hold approxetya@00,000 n¥ water from wet season rains on tinase
mine catchment area. A pair of two submersible pam two slurry pumps (one operating, one standbg)latter on a skid frame for ease of movemeilithe
installed in the bottom of the surface mine to puang seepage and wet season excess water fromirtheAalditional slurry pumps will be added over &ito
stage pump the water with increasing pit depthth&tcommencement of operations, the in-mine pumgystem will be designed to pump approximately 600,
m 3 (planned surface mine wet season storage cgpaca period of two months (100 I/s) over a tdtahd of 50 m. Water will be pumped to the plartydivater
pond for use in the process with a branch lindaéoptit reservoir for use by water trucks for dugiession.
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Upon mine closure, the rate of evaporation willeed the direct rainfall and groundwater seepagetasglanned that the surface mine lake will befiaially
recharged by diverting the Gorouol river into theface mine as this will ensure that the surfaceenfake is of good quality.

18.1.3 Potable water and sewage treatment

Potable water will be supplied from boreholes tiate been tested and are suitable for human congumyater treatment will comprise filtration, ohination
and UV.

In total, three sewage plants will be installed fier the processing plant and mine plant areacaedfor the mine village.
18.1.4 Water balance and management
Golder prepared a model based on the water flogrdim shown in Figure 18.1. The Essakane projeswglt be a zero-discharge operation.

Water that has to be collected at the Essakan@siteles:
. water that accumulates in the tailings storagdifa¢ir SF), including direct precipitation.
. precipitation pumped from the mine (mine infrastae, rock/overburden dumps, open pit mine).
. direct precipitation on the dust control pond.
. direct precipitation on the Bulk Storage Reservoir.
. direct precipitation on the off-channel storagesresir.

. dewatering well yields.

The inflows to the TSF are the water in the tasiniischarged from the mill and runoff from preagpibon. In order to minimize the water storage ia 18F, the
tailings water discharged from the mill and theafiinvill be diverted to the Bulk Storage Reservair a flow through basis. The losses to the systemvater
retained in the tailings, evaporation and seepélye.difference between the inflows and lossesdsathater available for recirculation to the mill tiee Bulk
Storage Reservoir. Process water is also reciexifadom the tailings thickener to the mill. Becatise tailings will be non-segregating thickenedirigs, the
volume of water available from tailings storage ffeturn to the process plant is significantly regth the later years of production when the ogréslominantly
rock.

The dewatering wells combined are designed to yigkim? /hr (GCS, 2007). A portion of this flow wile used to meet the mill fresh water requiremeity.
excess water from the wells can be used as precss or for dust control.

The system must be in balance year over yearetetls a deficit of water in the system, the resgliivolume is taken from the Gorouol River throug off-
channel storage reservoir. If there is a surplusater in the system during the wet season, theneain be stored in the Bulk Storage Reservoietaded in the
dry season.

The water in the Bulk Storage Reservoir could bepitally contaminated because it receives thenflew from the TSF. The Bulk Storage Reservoir tries
designed with adequate capacity, including contaimnof inflow from a PMP event, to prevent discleatg the environment.

The precipitation pumped from the surface mine bélistored in the dust control pond. Any deficitvater for dust control from the pond will be compated wit|
water from the dewatering wells or the affannel reservoir. In a wet year, runoff from ppéeition can be held in the pit sumps, if needenly Axcess of water n
used for dust control can be used in the procest.pl
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Figure 18.1 Water Flow Diagram

Essakan
Gold Projec
Burkina Faso, Afric
Golder Associates

133




Figure 18.2
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The model compares inflows (precipitation, proosater, etc.) with losses to the system (evaporatieapage losses, water retained in the pore spattes
tailing, etc.) on a monthly basis to determine pwalimes and decanting/discharge requirements deedeep inflows balanced with outflows.

The model set-up is transparent. The input datédbearhanged for ranges of operating and hydrolbgmaditions. Changes can be easily made to inyastiworst
case and what if scenarios. The flow model is eharaatical design tool that can be used, combindéu evigineering judgement, to establish flows ovepecific
range of operating and climate conditions.

The simulation results obtained from the modeldath that Years 1 to 4 of operations are critioatlie project because the water requirements axénmzed due
to a higher ore processing rate during the firat feears of operations and predominantly saproliéein the first two years; Year 1 has the maxinwater
requirement. The storage capacity of the off-chhstogage reservoir is defined based on the anmat@r requirements of this early period. The an~nohime
required from the off-channel storage reservoiradsjthe annual make-up water required to run tilemnimus the annual volume of water collected de fiom
runoff, direct precipitation on ponds and well désving.

One of the main challenges at the project site imihimize losses due to evaporation. In orderctueve this objective, the surface of the resersbould be
minimized. One way to achieve this is to maximize teservoir depth and to subdivide the reserméir & number of internal cells that can be draireel at a time
Once a cell is emptied, its impact on evaporatiesses.

Unfortunately, detailed soil investigation will bequired to determine optimal location and surf@ceolume ratio. Based on conservative estimatésigtime, it
is proposed to have a total storage capacity @fB0®0 m* for average precipitation and 4,100,000for 20-year dry precipitation in our network eservoirs,
of which the Bulk Storage Reservoir should havei@mum of 729,000 n¥ of capacity. It is expectedtithese requirements will be optimized througlaitied
engineering work over the next month.

18.2 Fuel Supply

Petroleum-based fuels are a major input to thekassaProject, not only for the mobile fleet but floe generation of electricity. At a Brent crudeerof
$85/barrel, the cost of fuels represents about 888tal operating costs before government charges.

18.2.1 Fuel Supply and Storage

Burkina Faso has no domestic oil production andtrmugort all of its fuels through ports in GhanaTargo. Even though fuels can be purchased fronelarg
producers, like Total or Shell, or smaller prodsc@ricing of fuels and its storage and transpiomas regulated by the SONABHY, an agency of thekhabe
government. Typically, fuels are imported and siaesmporarily in large reservoirs at ports in Tegal Ghana, and then transported by contract tat&éarkina
Faso. Essakane will need both diesel (LFO) fomtiobile fleet, and heavy fuel oil (HFO) for the pavgenerators.

At Essakane site, tank farms will be built withalotapacity of 1,535,000 litres of HFO and 1,050,00es of LFO. Temporary storage will be instdll@r
construction and subsequently integrated to thenpeent arrangement.

18.2.2  Fuel Pricing
The fuel price assumption is an important paramgteatly influencing operating costs. It has belseoved that the price of crude oil, which is thedto derive
all fuel prices, was correlated with the gold priae shown on Figure 18.3 which compares the agaramthly gold price to the average monthly Brentle oil

price.
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Figure 18.3  Gold & oil price history

Gold and Oil Price History - Jan 03 to Mar 08
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A correlation was established by using the painsiofthly data points, as shown on Figure 18.4,@nduced the following formula:
Brent oil price (US$/bbl) = 66.36 x LN (Gold Price358.6

The application of the formula gives the followiogrresponding data:

Gold Price ($/0z) Brent Qil Price ($/barrel)
600 66
800 85
1000 100

136




Figure 18.4  Gold / oil relationship

Gold - Oil relationship - Jan 03 to Mar 08
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Historical data and detailed supplier quotes weeglable to establish accurate pricing for LFO deted at Essakane. Figure 18.5 illustrates the coemts and
multiples that are possibly added to the markeswbarice for fuels (PAC) to get to a delivereétpron site. Fortunately for Essakane, a majorigonf taxes an
duties are waived for power generation and indalsipplications such as mining. The fuels coasiakdPAC) corresponds to market prices, whictuimt
correlates to crude oil prices as follows:

PAC Diesel ($/b) = [1.122 x BRENT ($/b)] + 4.56

PAC HFO 180 ($/b) = [0.78 x BRENT ($/b)] + 5

PAC HFO 380 ($/b) = [0.75 x BRENT ($/b)] + 5
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Figure 18.5 From Coastal market price to delivered site price
PAC PRICE
Coastal Storage
— DPI (Déclaration préalable d’'importation)
Land Transport
Sonabhy (Import fees)
Duties and customs
TPP (Taxes sur les products pétroliers)

VAT (18%)

Supplier Margin
Site Tankage

SITE PRICE
Delivered fuel prices at Essakane were calculatid fp government taxes and duties, and these ¢aerges were identified separately. The estimitelprices
for different Gold Price/Oil Price combinations gmesented in Table 18.1. While there is sevenatcgs and sufficient supply of diesel fuel to BugkiFaso,
demand is relatively small for HFO 180 and non-exisfor HFO 380. Because of the large requirerfamie power plant, supply will be organized, Boal
terms have to be confirmed by the SONABHY. All fielill be transported to site by the fuel suppliers

Table 18.1 Delivered fuel prices to Essakarfeased on US$1.48 per 1 Euro)

Diesel (LFO) HFO 380
Brent Oil Price Delivered Direct Gov't Taxes & Delivered Direct Gov't Taxes &
($ /barrel) Price ($ /1) Duties ($ /1) Price ($ /1) Duties ($ /1)
66 0.74¢ 0.11(¢ 0.587 0.08¢
85 0.83¢ 0.117 0.671 0.09(C
10C 0.94¢ 0.12¢ 0.74i 0.09¢
11F 1.05(C 0.13: 0.81¢ 0.101
13C 1.15¢ 0.141 0.85¢ 0.10¢
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18.3 Power Supply
18.3.1 Power demand and generation

Power demand for the Essakane Project was estirbatst on the list of connected motors, utilizafamtors, scheduled ore feed, and benchmarking atitar
operations. The big variable is the grinding poveguirement which will increase from 5.7 kWh/t Iretfirst year of operation to 15.5 kWh/t when ofigsh rock
is fed to the mill. Similarly, power requirement ferushing will increase mainly with the proportiohfresh rock, and to a lesser extent, transitim) in the mill
feed. Finally, energy requirement for pumping segrand water will be reduced when throughput desge from 7.5 M tpy to 5.4 M tpy. Table 18.2 suninesr
the estimated annual power consumption and the gexdand over the mine life; these estimates inciud® internal consumption and losses within thegyo
plant.

Table 18.2 Essakane estimated power consuriget and power demand over mine life

Operating Year 1 2 3 4 5 6 7 8 9 10
Consumption (MWh) 111,36¢ 122,41° 140,46: 160,25¢ 155,93¢ 161,68 162,000 162,000 162,00( 63,64¢
Peak Demand (MW) 16.€ 17.€ 18.¢ 21.€ 21.€ 21.€ 21.¢ 21.¢ 21.¢ 21.¢

Regarding power generation, several alternativéls efferent genset sizes and fuel types were aealyBased on the current energy pricing environnFO
fuels proved to be the preferred energy sourceiderisg the location and peak demand for the ptofgienilarly, power generating efficiency and capitosts
favored larger generating units. Finally, considgralso delivery dates, the Wartsila 12V32 — V tyo charged medium-speed (750rpm) generatoravith
capacity of 5.5 MW was selected as the base poemergting unit. Power plants are typically builttba N+2 principle, where N is the number of unéguired ol
line to meet peak demand and for which we assuateatttimes one unit may be in major overhaul amel unit comes offline for unplanned mechanical dawe.
Even though no major overhaul would normally beureggl until the genset reaches 24,000 operatingshsurers indicated their preference for N+2sufiom
the first year of operation and five units will perchased initially. A sixth unit is planned to fin¢rchased and installed in the third year of opemab deal with th
increased power demand caused by a high propatifresh rock in the mill feed in the fourth yedraperation; this investment is part of sustainiagital. The
major advantage of the N+2 design criteria is thy/\nigh power availability to the operation; wighoper maintenance and based on benchmarking, ergdant
availability of 99.5% is expected.

18.3.2  Construction power and emergency power

Construction power at Essakane will be providedufh three CAT generator sets rated 800 kW witbwgput of 400 V at 50 Hz. After their implementatias
primary power source during construction phasesdtibree generators will be relocated to the fdligvareas for emergency power during the produgieniod:

1) Mine Village: To insure constant power supply ahenvillage, one 800 kW generating unit will be ltazhat proximity to the camp near the power lime. |
case of power outage, the mine village generatthiswpply power to the camps, kitchen and recreaicenter via the existing power line (a step-up
transformer will be dedicated to the generator. gat)isolating switch will be implemented such tpatwer from this set is dedicated only to the miitlage.

2) Plant site: During power outage, another 800 kW béldedicated for the use of office buildings, menance shop and mine loads (dewatering pumpags
from LFO and HFO storage areas will also be sedvfcem this generator. The idea behind this stratedo allow administration services and mining
operations to continue during outages if required.
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3) Mill: Critical loads will be fed from the remainir800 kW unit. This strategy insures that critic@ds that need to be continuously operating (lgjti
leaching agitators, furnace) will be supplied byeamergency power source during power plant downtime

Emergency power is not intended for operation cwiity, but for sustaining limited service duringvd@ime of power plant.

18.3.3  Power distribution

The power plant will feed five separate power line$.6 kV, as follows:

1) Processing plant: this is the sector where mo#t@power is consumed. Consequently, the powet [#docated as close as possible to the mill dabes
and grinding sector. Two feeders and breakerssetbeing redundant, are planned between the gtahiill substation. The grinding motors will bel fat
6.6 kV while the remainder of the processing plaifitrequire a step-down to 690 V or 400 V.

2) Mine Village: this line will bring power to all mavillage infrastructures.

3) Mine Plant: this line will bring power to mine méémance shop, warehouse, fuel storages, officeibgs, gyratory crusher and pit dewatering pumps.

4) Water Management: water reclaim from the variosemeoirs and ponds will be serviced by this lin@ddition to the tailings thickener.

The overhead power lines will be located such titvate will be no exposure of live conductors to@najobile mining equipment. Connection to theserloead
lines from the power plant will be by undergrouné BV cables and each circuit will be fed by a datid circuit breaker located in the power plant.

The permanent power lines will be an extensiorhoée installed during the construction phase.

18.3.4 Power Operating Costs

Power operating costs are based on fuels costdogeekin section 18.2 and the estimated power copson presented in Table 18.2. Average fuel conion
specified by supplier is 0.2 litre of HFO per kWhwhich we add 0.0045 litre of LFO per kWh for genstart-ups and emergency use. Operating labor,

maintenance and lubrication add another $0.02&\ér.

Power operating costs for the entire mine operatienpresented in Table 18.3 for various gold poiterice combinations, before government charé¢fese
consider the cost of power generation only, itlbarsummarized as follows:

Gold/Oil $/kwh
$600/$6€ 0.144
$800/$8E 0.162

$1,000/$10( 0.177
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Table 18.3 Operating costs over mine life

Operating Year 1 2 3 4 5 6 7 8 9 10 Total
1) Gold- Oil ($600/0z- $66/b)
Operating Costs ($000 16,00(¢ 17,59« 20,187 23,03: 22,41 23,237 23,28: 23,28: 23,28: 9,14 201,46:
($/t milled) 2.1z 2.3t 2.6¢ 3.54 4.1¢ 4.3C 4.31 4.31 4.31 4.31 3.41
2) Gold - Oil ($800/0z- $85/b)
Operating Costs ($000) 18,08: 19,87« 22,80t 26,017 25,317 26,24¢ 26,30( 26,30( 26,30( 10,33¢ 227,57
($/t milled) 2.41 2.6% 3.04 4.0C 4.6¢ 4.8€ 4.87 4.81 4.87 4.87 3.9z
3) Gold - Oil ($1,000/0z- $100/b)
Operating Costs ($000 19,69( 21,64: 24,83¢ 28,33¢ 27,57( 28,58t 28,64: 28,64: 28,64: 11,25: 247,82¢
($/t milled) 2.62 2.8¢ 3.31 4.3€ 3.6¢ 5.2¢ 5.3C 5.3C 5.3C 5.3C 4.2¢€
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18.4 Mining
18.4.1 Production Plan

As discussed in Section 16, it was decided subseiyue the DFS to take advantage of the excesslgry capacity of the processing facility in thelggears of
operations, when the ore feed was predominantlso$iseoand transition ore, and schedule a milliagerof 7.5 M tpy for that period. Later, when thi#l feed
becomes entirely fresh ore, the milling rate weliurn to 5.4 M tpy.

There are two main rock types — arenite (sandstand)argillite (primarily silstone and claystonepahree weathered states (saprolite, saproclansition and
fresh rock) that will be sequentially mined ovee thie of the operation. As discussed in Sectionriining will be accomplished with four phases thiave the
final pit limits. The objective of pit phasing is improve economics by feeding the highest gradduhe earlier years and to defer some strippimgards the
later years.

The US$600 mine design provides for 58.1 M t of airan average grade of 1.67/g Au/t and 157.5 Mataste material will be mined over an 8.4 year pit
production period. The strip ratio (on tonnes basigstimated at 2.71 : 1.

The mine production schedule includes a six monghgpoduction period during which time the overlamavill be prestripped and some ore will be stockpiled.
the start of commercial production, the ore stolekpill contain 1.99 M t an average grade of 1.28ugt that will be drawn down by the third yearpybduction.
During pre-production, a total of 6.0 M t of wastaterial will be mined. This waste material will tmainly saprolite material and will be used for &8@M pad
construction and tailings dam construction.

Annual mining rates commence at 32 M t for thet fiosir years of operation after which it decrease®5 M t and stabilizes at 15 M t thereafter. Tifeeof mine
schedule is presented in Figure 18.6 and Table 18.4

Figure 18.6 LOM Mining Schedule by Material Type
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Table 18.4 Essakane LOM Mining Schedule

Ore

Ore Waste Reclaim Total Material Strip

Period (kt) (g Auft) (kt) (kt) (kt) Ratio
Preprod 1,98¢ 1.25¢ 6,01z — 8,00( 3.0z
1 8,48: 1.61( 23,517 53t 32,53¢ 2.71
2 5,40¢ 1.39: 26,59: 2,091 34,09: 4.9z
3 6,65¢ 1.37¢ 25,34¢ 1,27: 33,27: 3.81
4 6,87¢ 1.57¢ 25,12« 1,16¢ 33,16¢ 3.65
5 6,85¢ 1.811 21,64: 35E 28,85¢ 3.1¢
6 5,47( 1.93% 9,53( 11t 15,11¢ 1.74
7 6,63¢ 1.94¢ 8,36: — 15,00( 1.2¢
8 6,751 1.77% 8,24¢ — 15,00( 1.2Z
9 2,99t 1.82¢ 3,09t 2,89¢ 8,982 1.0¢
10 — — — 2,12z 2,12z —
Total 58,12! 1.67C 157,46¢ 10,55¢ 226,14: 2.71

Ore to the plant will be a blend of the three wesitlg types commencing predominantly with sapralite transition (saprock) for the first three ye&resh rock
mill feed will gradually increase from Year 4 onwar This production profile by material type is wmographically in Figure 18.7 and life-of-mine maithedule
details are presented in Table 18.5.

Figure 18.7 LOM Milling Schedule by Material Type
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Table 18.5 Essakane LOM Mill Schedule

Saprolite Saprock Fresh Rock Total
Period (kt) (g Au/t) kt (g Au/t) (kt) (g Au/t) (kt) (g Au/t)
1 5,87(C 1.5% 1,62¢ 1.9C — — 7,50(C 1.61
2 5,182 1.17 1,70t 1.81 613 2.04 7,50(C 1.3¢
3 2,84¢ 1.37 4,24¢ 1.3¢€ 40z 1.4¢ 7,50(C 1.37
4 16 1.1C 4,05¢ 1.5¢ 2,42¢ 1.57 6,50( 1.5¢
5 — — 71% 1.5¢ 4,681 1.81 5,40( 1.7¢
6 — — 37 2.0t 5,36 1.9¢ 5,40( 1.92
7 — — — — 5,40( 1.9¢ 5,40( 1.9¢
8 — — — — 5,40( 1.8C 5,40( 1.8C
9 — — — — 5,40( 1.82 5,40( 1.82
10 — — — — 2,121 1.82 2,121 1.82
Total 13,91¢ 12,38¢ 31,81¢ 58,12:

The great majority of waste material will be stomedhe main Overburden Storage Facility (OSF) \whias been relocated on the west side of the glit that it is
on the same side as the ramp exit. The waste dasmpden positioned in order to keep the dump teedt least 500m from any surrounding village. Teetrthis
requirement a small portion of waste will be stoired satellite OSF on the east side of the pit.

Total overburden storage requirements from the tggdamine plan are estimated at 93 Mm based dacag density of 1.7 t/rh . The storage of this mialés
planned as follows:

¢  WestOSF=84Mm
e In-pit dumping from last phase = minimum of 3 M®m
. East OSF=6 M i

The East OSF, as designed, can contain 20.4Mfradditional storage capacity is required. ThetFaSF will be sited after completion of definitidrilling at the
south end of the EMZ.

An overburden characterization campaign was cordiittr the DFS and concluded that a very limitedant of the Essakane overburden may have the paitent
to generate acid rock drainage. The non Potentid &enerating (PAG) nature of this deposit resintim the relatively low acid generating potentimaximum
sulphide sulphur was 0.69% sulphur), the wide ifistion of acid neutralizing potential, and thetfteat Neutralising Potential (NP) tends to be kigin the
deeper rock where Acid Generating Potential (AQ8) acreases.

The material classified as saprolite was foundetantaterial that is entirely oxidized. Most of tharsition material (saprock) contained no deteetahlphide, and
the few samples with detectable sulphide had vemyriet AGP. Virtually all fresh rock samples contd detectable sulphide sulphur.

Leachate or run-off from saprolite overburden yikentially contain arsenic at concentrations atibeeNorld Health Organization (WHO) drinking water
guideline of 0.01 mg/l. Overburden and wall roclttbontain sulphide sulphur is likely to act asrg-term source of soluble arsenic leaching in pribpn to the
oxidation of sulphide minerals.

Design of the OSF includes the placement of impervisaprolite at the base and a drainage systeoiléxt any water percolating from the OSF and audate it
in an evaporation pond.

18.4.2 Mining Operations

Mining at Essakane will be carried out using a @rtional drill and blast and load and haul surfadeing method with an owner fleet approach. Theuahn
mining rate is initially set at 32 M t for the firour years of operation after which it decrease®5 M t and stabilizes at 15 M t thereatfter.
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The weathering zones will be sequentially minedr dkre life of the operation starting with the frialupper saprolite. The saprolite material is asito be free
digging while the saprock or transition materiadl dresh rock will require drilling and blasting.

Mining will occur on 6 m benches with some matepiatentially excavated in two discrete 3 m higtcfies where additional ore selectivity is requirEoe
recommended final bench height is 6 m in sapraelité transition and 12 m in Fresh rock.

Grade control samples will be collected frorh & RC drill holes. Holes will be drilled on an 8 m afpstrike x 8 m across strike pattern, with a ceawype drill
equipped with an RC sampling kit. Holes will belléd at 60 degrees dip, with the hole azimuth imedi at 45 degrees to the strike of the Essakane Ktaie to
maximize the sampling efficiency for both northestyiking and easterly striking vein sets. All nré&kbelow the hanging wall contact of the mainrete unit will
be subjected to grade control sampling. Grade-obdtill meters and costs are based on eight 3tahés being drilled for a total drill hole length27.7 m. The
grade control schedule assumes the same shift eeggnother pit operations.

Drilling will be accomplished by six Atlas Copco &8 drill rigs. The Roc L8 drill rig is versatiks it is capable of drilling production blastholBE holes, pre-
split holes as well as dewatering holes. Orezotiehave the ability to perform all its drilling reqements with a single drill rig model which walimplify
maintenance activities and parts managementditisrmined that production blast holes will be &% in diameter. In saprock, the production driliteen is
estimated to be 6.0 m x 6.5 m (burden x hole spagirhile in fresh rock it is assumed to be 4.5 Bi&km. The drill factors for saprock and fresh rac& 83 t/m
and 56 t/m drilled respectively. The estimated allgaroduction rates for production blast holeldrd is 26 m/h in saprock and 19 m/h in fresh rdesér pre-split
drilling, 102 mm diameter holes will be used whistthe low range that can be drilled by the setkpt@duction drill. Pre-split drilling will only bendertaken in
fresh rock with a hole spacing of 2.0 m with a plea production rate of 24 m/h.

Charging and blasting will be carried out by thashing crew that will use an explosives pump triecload all blast holes. Production blasting wikla system of
in-the-hole and surface Nonel delays with cast prévand an emulsion explosive. It is estimatedttr@powder factor for saprock and fresh rock bal0.35
kg/bcm and 0.68 kg/bcm (0.15 kg/t and 0.25 kgkpestively. Blasting will be done only in day lighmurs and when there is no work being done irsthitace
mine (meal break or change of shift). Pre-splistitey will use a similar initiation system but httles will be fired on the same delay using a nagngropriate
emulsion explosive or a specific pre-split explesiv

Loading will be accomplished with hydraulic excawatand a wheel loader will be added as an auxil@ading unit. For the first five years, the migirate is
established at 32 M t/yr and requires the operaifdwo 15 m3 shovels, one 105m excavator andl@m? wheel loader. Specific use and costing oflthen®
wheel loader for mining in the pit for the firgtur years of mining has been factored in the logpdsts.

The truck fleet will be composed of fourteen 148ass and five 100 t-class trucks. The 140 t-dilagks are matched with the 15m shovels (3.7 dejwvhich
takes five to six passes depending on material fjpe 100 t-class trucks are matched with the FO(810 m wide) excavator which loads in five padeeshe
transport of ore to the mill. The 100 t-class tsipkovide an ideal match with the 10®m  backhoe T®0 t-class trucks have an earlier delivery datewill be
the preferred units for dam building and otherladarthwork during the pre-production period.

Ancillary equipment includes motor graders for neagt maintenance, tracked dozers with single shigapler for bench face and stockpile management, road
building and grade control, wheel dozer for berlobrfmaintenance, water truck (76 kl capacity)dench face and roadway dust suppression, a custroarriet
with forklift and tire changing attachments for miinance services and a mobile fuel and lubricatéicle.
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A buffer stockpile will be created in front of tieimary crusher. However, it is anticipated thatstnare feed will be directly tipped into the primarusher by the
haulage trucks. A crushed-ore stockpile with a Gapacity of 15,000 t will be available between phienary crusher and the milling circuit.

Should ore feed from the pit be interrupted foreexted periods, the plant will be fed solely fromc&piled ore on the ROM pad by a 12m  wheel loader
18.4.3 Mining Equipment

The mine fleet required over time is presentedahl& 18.6. Most of the equipment will be purchadedng pre-production. Only production drills netecbe
purchased in Year 2 to 4 as more transition arghfreck material require blasting.

Because of the relatively short mine life and egaguipment in Year 5 to 6, no equipment replacéméhbe required with the exception of the RClidri

Table 18.6 Mine fleet status over time
Yr

Equipment PreProd 1 Yr 2 Yr3 Yr4 Yr5 Yr 6 Yr7 Yr8 Yr9
Production drill 0 0 2 4 6 6 4 4 4 3
RC drill 2 2 1 2 1 2 2 2 2 1
15 m3 shovel 2 2 2 2 2 2 1 1 1 1
10 m3 backhoe 1 1 1 1 1 1 1 1 1 1
140t Truck 14 14 14 14 14 9 7 7 7 5
100t Truck 4 4 5 5 5 4 4 5 5 4
Front end loade 2 2 2 2 2 2 2 2 2 2
Wheel doze 1 1 1 1 1 1 1 1 1 1
Tracked doze 2 2 2 2 2 2 2 2 2 2
Grader 2 2 2 2 2 2 2 2 2 2
Water truck 1 1 1 1 1 1 1 1 1 1
Tool carrier 1 1 1 1 1 1 1 1 1 1
Fuel/Lube truck: 2 2 2 2 2 2 2 2 2 2
Field maintenance truc 3 3 3 3 3 2 2 2 2 2

18.4.4 Mine facilities and maintenance operans

Other mining infrastructure involves a mine offm@mplex (mine offices, change house and canteqo)pement workshop with overhead cranes integraigte
main warehouse and external wash down bays, bigatid explosives compound including magazinesgetis#erage and dispensing facility and a drill ceti@rage
facility.

As the northern part of the surface mine extendsitds the Gorouol River, a flood protection walllwie built around the northern end to ensure tiwafiood
waters enters the surface mine during the wet sed$us bund will be constructed by the mining ciewear 2.

Essakane will be performing directly the maintereaatits mobile equipment fleet. Consequently,rtfe@ntenance department will include experiencedgiqies
that will be responsible for managing this functiparforming maintenance planning and trainingrtatonal employees.
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A maintenance control system will be used to mamagmtenance and repair operations. This systeirkeép up to date status, service history and reaartce
needs of each machine. The specific software packélgbe selected to interface with the parts ngamaent and inventory system. The Information Manseye
System (accounting, purchasing and inventory) béliGreat Plains, which is a Microsoft Support Bass1Solution. This is the system used currentijeaproject
site.

The regional dealer for the Caterpillar, O&K anda&tCopco equipment has maintenance facilitiesuiagadougou and will provide service during the esaty
period and support afterwards. Component rebuildpknned to be performed by the regional dealer.

18.4.5 Mining Operating Costs

Using a gold price of $800/0z and a Brent crudepnde of $85/barrel, operating costs were estithatethe basis of a diesel price of $0.84 per betore
governmental taxes and duties; these governmengefiadd $0.12/1 to the cost of diesel and arewatted separately. Mining operating costs are ptesan
Table 18.7.

In constant dollar, the average mining cost is $p&r tonne mined. Operating costs increase syefdih $1.17 per tonne in the initial year of protan to $2.43
per tonne in the final year of production for tiekidwing reasons:

e increasing costs for drilling and blasting as minprogresses from saprolite to transition to frestk.
e increasing haulage costs as the pit gets deeper.
* lower annual tonnage beyond the fifth year of prtidun.
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Table 18.7

Year of
operation

1

Mining Operating Costs — Base Cas

2

4

6

10

Total

Tonnage mined (000t
Operating Costs ($000
($/t mined)

32,00(
37,40¢
1.17

32,00(
40,60z
1.27

32,00(
46,02¢
1.44

32,00(
51,49¢
1.61

28,50(
51,041
1.7¢
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15,00(
31,54«
2.1C

15,00(
33,33¢
2.22

15,00(
33,55¢
2.24

6,08¢
14,82:
2.45

1,15¢

215,58
340,99(
1.5¢




18.5 Processing
18.5.1 Production schedule

Based on the mine production plan detailed in sactB.4.1, the mill production schedule presemeBable 18.8 was generated. A mill throughput 6fM.tpy is
maintained for the first three years of operatiavisile the fourth year is an intermediate year.&tM tpy because of increasing hard rock in the feédd before
coming down to 5.4 M tpy when mill feed is entirélgsh rock. The mill will produce some 2,960,0@Moes of gold over 9.4 years of operations fonarage
gold production of 330,000 ounces per year foffittsé four years and 315,000 ounces per year dventine life. The average mill recovery is 94.8%mthe mine
life, with gravity recovery being possibly as higs 50-60% of the total production.

Table 18.8 Mill Production Schedule
Gold
Year of Saprolite Transition Rock Total Grade Recovery Prod
operation (000t) (000t) (000t) (000t) (g Au/t) (%) (00002)
1 5,87(C 1,63(C — 7,50C 1.62 96.8 37¢
2 5,182 1,70 613 7,50( 1.3¢ 95.2 31¢
3 2,84¢ 4,247 403 7,50( 1.3¢€ 95.£ 31€
4 1€ 4,05¢ 2,43( 6,50( 1.5¢ 94.€ 31z
5 — 7dLE 4,68 5,40(C 1.7¢ 94.c 291
6 — 37 5,36¢ 5,40(C 1.94 94.4 317
7 — — 5,40(C 5,40( 1.9¢ 94 .4 321
8 — — 5,40( 5,40( 1.8C 94.2 294
9 — — 5,40( 5,40( 1.82Z 94.2 297
10 — — 2,122 2,122 1.82 94.2 117
Total 13,91¢ 12,38¢ 31,81; 58,12¢ 1.67 94.¢ 2,96(
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18.5.2 Processing operating costs
The processing flowsheet was explained in detaiBection 16.

The processing operating cost estimate is for at giapable of treating 7.5 M t/lyear when sapralitd saprock constitutes the majority of the midideand 5.4 M
t/year of fresh rock ore constitutes the total fiéld. The operating costs for the process plan¢ @weveloped from metallurgical test work, caldolas of
consumables such as grinding media, wear linerseagknts and actual reagent costs incurred clyrfentGold Fields’ Tarkwa gold plant in Ghana pls
transport component differential estimate from TeakGhana to the Essakane site in Burkina Fasoophleating costs have been determined for twoyqrest
namely the saprolite ore and fresh rock arenitdfidgegore. The operating cost for the transitioie dype is determined by averaging the processfopsitie oxide
and fresh ore.

CIL reagent consumption was based on laboratore seat work conducted by various metallurgicat tesrk service providers. The reagent consumptfons
chemicals used in the acid wash and elution/eleginming process have been determined from indwsterages.

Grinding media and liner consumptions have beerldged from wear rates factored from the Bond abnaisdex using GRD Minproc’s in-house correlations
Bond abrasion indices were 0.036 for the saprolieeand 0.179 for the fresh rock arenite/argiltite, indicating a significant variation. Initialliimer sets have
been calculated to last two to three years, dukedow abrasion index of the saprolite ore. Pcattexperience, however, suggests that this i$yréhe case
because factors such as liner breakage, concahtrai@ areas or the need to perform extensiveianxivork means that, as a minimum, liner changesiksl be
planned on an annual basis.

Table 18.9 presents the consumption and unit eéstsnsumables and reagents for saprolite and fizdhore, before government charges. Power coste w
covered in section 18.3. The main difference inrafieg costs between ore types is the consumpfitineys and grinding media.

Table 18.9 Consumption and unit costs of consurbkes and reagents for saprolite and fresh rock

Saprolite Fresh Rock
kg/t milled $/t milled kg/t milled $/t milled
SAG mill liners 0.011 0.03¢ 0.07¢ 0.23z
Ball mill liners 0.021 0.06¢ 0.06: 0.187
Grinding steel 120mr 0.06: 0.057% 0.41¢ 0.37¢
Grinding steel 50mr 0.24¢ 0.221 0.77¢ 0.701
Cyanide 0.55¢ 1.15¢ 0.4t 0.96¢
Lime 1.00c¢ 0.39: 1.0C 1.38:
Carbon 0.05(C 0.10¢ 0.0t 0.10¢
Acid 32% 0.13¢ 0.06¢ 1.13¢ 0.06¢€
Caustic sod: 0.04: 0.031 0.04: 0.031
Flocculant 0.02( 0.06¢ 0.02( 0.06¢
Borax 0.09( 0.12¢ 0.09( 0.12¢
Silica 0.05¢ 0.01¢ 0.05¢ 1.01¢
Sodium Nitrate 0.02¢ 0.02¢ 0.02¢ 0.02¢
Soda asl 0.031 0.02¢ 0.031 0.02¢
Diesel (1) 0.07( 0.072 0.07( 0.072
Total 2.451 3.387
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The Burkinabe labor cost has been based on thesesciThe work schedule being two weeks at 12 hperrslay followed by one week leave. The expatriate
schedule will be 30 days of work, 12 hours per dejowed by 26 days leave.

The employee numbers are based on the number sdnpezl required to supervise and conduct the dpagdtactivities per section based on similar opens in
Western Africa. The labor cost used is consistétit & survey conducted in Burkina Faso for Burkiembnd in Canada for expatriate workers. The mtaiber of
personnel for the process plant and power pla2d#scomprising 30 expatriate personnel and 212 iBable personnel.

The management philosophy requires having on Biteeapersonnel required for the operation andntesiance of the plant. This diverges from the apgindaker
in the DFS where most of the maintenance was pthtmbe done by contractors. Reviews of contraatailability in Burkina Faso have shown that no
experienced contractors are currently availabletaadperation will have to rely on its internalnkfrce for all regular maintenance work.

Expatriate personnel will steadily reduce during tiperation as Burkinabe personnel will gain exgrere in process plant operation. While 30 expasiatill be
required for the startup, the number will be reduie19 after two years of operation and eighti®yend of operations.

Processing operating costs are summarized in Ti#hld; these costs are prior to government chame®xclude power costs calculated separatelyxpsated,
the unit processing costs increase by about 18#tilafeed becomes mostly fresh rock and throughipuéduced.
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Table 18.10 Processing Operating Costs

Year of

operation 1 2 3 4 5 6 7 8 9 10 Total

Processing Costs ($00( 28,66¢ 28,20z 28,67 27,08( 24,50 24,68 24,54( 24,21¢ 23,83¢ 9,43( 243,83
($/t mined) 3.82 3.7¢ 3.82 4.17 4.5 4.57 4.5 4.4¢ 4.41 4.44 4.2C
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18.6 Tailing disposal
18.6.1 Geotechnical investigation
In general terms, the soil profile over the projestdescribed in the DFS, is as follows from siegf@ depth:

« Arelatively thin layer varying from a mixture ofayel within a sand and silt matrix to lateritesttly-to-clayey sand. This material would normally
have a medium to high permeability (20 m/s).

«  Saprolite material from residual arenite and atgitomposed predominantly of dense silts and chdgfsvery low permeability (16 -1 m/s).

e Transition material or saprock with changing geonagical properties from top to bottom and showiglgtively high permeability. This is the target
horizon for groundwater supply.

*  Fresh rock where permeability depends entirely amrfault and shear zones or other structural featu
The thickness of each horizon can vary greatly ¢iverproject site. Anomalies like intrusive dykes@lso cut through the soil sequence and outancqudace.

Preliminary findings for the DFS were based orrstfpass drilling investigations to site the vasquoject facilities. Detailed engineering will based on a more
extensive campaign of drilling and testing of théssunderlying the main project facilities, mairthe tailings storage facilities, the various rgeés and the mill
facilities.

18.6.2 Tailing pond and deposition method

In the DFS, Knight & Piesold had selected a metivbdre tailings would be deposited from a ring mesiound the TSF using a conventional spigot system
managed on a rotational cycle to ensure dryingcamdolidation of the tailing beaches. A penstockiaecant the liquor and deliver it to the Bulloi@ige
Reservoir. The penstock would be raised as theii@Eased in height.

The starter walls of the TSF ranged from 5 to limeight and would be constructed from suitabled® material until the raises could be achievedgishe
deposited tailing. The outer slopes of the TSF wdnd clad with selected overburden rock placed woently with the tailing deposition. The site the TSF was
chosen taking into account the suitability of tmeund conditions and the effect that the TSF wdnalde on operations, the local population and théremment.
The TSF had been designed for a final capacityod¥1@ and would occupy an area of 1.38 km by 1 .di7vkith a maximum rate of rise of 2.6 m/yr in thedi
years of the mine. The minimum and maximum heighthe TSF are at the southwest and northeast oraspectively and would be 24 m and 34 m.

Golder conducted a review of previous studies argineering work for tailings disposal at Essakame eonsidered alternative tailing disposal straego the
conventional spigot system, as recommended in #@ or the Essakane Project; alternatives inclutiettened tailing, paste tailing, filter cake arabsfe rock.
Relative impacts on dewatering equipment selectaihing transport and placement were consideregini because of the presence of saprolite, the non
segregating thickened tailing disposal system wéected. The tailing thickener was discussed iti@ed 6. Detailed engineering will be based ontgilant
testing, including dewatering and pump loop tesBaste Tec. At this time, the tailings thickenederflow was conservatively estimated at 50% sdiiglsveight
for saprolite, 60% solids for transition and 70%dsofor fresh rock.

The area of the TSF and Bulk Water Storage rese(BdVS) is shown on the Location Plan, Figure 1880 shown on Figure 18.8 are potential off-chdnne
reservoir locations previously discussed.

The recommendations made below are subject torooation of suitable soil conditions and the avalibof suitable clayey fill materials. The desigbased on
the Observational Design Method and provides mamirflaxibility to incorporate design changes or nimditions based on actual site conditions, conshility
and changes in production rates.
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Figure 18.8 Location plan
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Figure 18.9 Schematic tailings deposition and volumes
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The proposed TSF is located in the same areatas IDFS, but has an overall base area of abou0 Iyi7By 2,625 m or some 450 ha. However, the TSFowil
developed in stages concurrent with mine producfitmee stages are proposed for the TSF as showigare 18.9 and on the Schematic Tailings Depmsiti
Sequence on Figure 18.9. The design optimizesitihéopography which generally slopes downward femathwest to northeast and promotes drainageeto th
BWS. The three stages are detailed further inghkes on Figure 18.10. The stages are based qrdjeeted milling rates for the indicated periodshe mine life
Stage 1 construction covers the initial three ye&raine production when mostly saprolite ore Wi milled resulting in more process water reportmthe
tailings facility. Stage 2 covers Years 4, 5 ardling which time the ore will predominantly belard of transition and fresh ore. Stage 3 covezgémaining
four years of operation during which time fresh witt be milled. Stage 3 is broken down in sub-s&@, B and C, as shown on the schematic depogitam
Stages 3B and 3C are infilling of spaces betweg@osiéon stacks. The main stages are separateshbinternal berms. To accommodate the tailingsatiapfor
the 58 M t of ore, some 36 M () of storage isuref based on an average tailings density of/in6 t(range 1.47 - 1.8 t/h ).

Perimeter berm heights of 10 m are planned witbtasédths of 10 m. Typical cross-sections are showirigure 18.10. The slope inclinations are athbizontal
to 1 vertical upstream and 2 horizontal to 1 vaftaownstream. A foundation cut-off key down to Hagrolite layer is required for the perimeter berRip-rap
erosion protection would be provided on the dovesstr slopes as suitable material becomes availabtefarious sources. The internal berms are 4 iin Wwith a
crest width of 5 m. The upstream and downstreapesi@re at 1.5 horizontal to 1 vertical inclinasioNo key construction or rip-rap is required toe tnternal
berms. The berms should be constructed of approegey earth fill materials placed in maximum 0.3awse lift thicknesses and uniformly compacte@56&o of
standard Proctor maximum dry density (ASTM D69&s&d on the anticipated site conditions, waterfrthefill materials will probably be required tolaeve
adequate compaction.

Blinding or sealing of permeable layers such aseJga sands and silts or rock outcrops in the T8t fwould be required. It is considered that thexsas may be
effectively sealed with a 0.5 m layer of clayeyrsdife. Recognizing that the saprolite will be sedijto drying and desiccation cracking, some maartee will
likely be required until such time as the flooc@vered with tailings. For preliminary estimatirighas been assumed that 60% of the floor may reggialing. Th
saprolite floor seal should be uniformly compadie85% of standard Proctor maximum dry density.

Additional, detailed geotechnical investigation aesting is required for final design of the TajinStorage Facility and the Bulk Water Storage Redeto
confirm subsurface soil and groundwater conditi@mnfirmation of the availability of suitable claysaprolite fill in adequate quantities is alsouieed. This
confirmation work needs to be integrated with tharacterization of the mine waste material sincstevenining will be the major source of fill.

18.6.3  Tailings water management

The TSF design is based on non-segregating, théckeailings with an average slurry density of 6a8ds (range 50 - 70%) and a 3% slope depositicnnéted
above, the TSF can be constructed with an oveask larea of about 450 ha (overall footprint 1,706yr@,625 m). The tailings bleed water will notre¢ained in
the facility but will flow through to the BWS fromvhere it will be pumped back to the mill. The desigcorporates a decant channel to direct bleednvas well
as any runoff, by gravity to the-BWS by construgtiominal 4 m high berms along the east side o8I facility as shown on the drawings. The chaimel
common to the three Stages of the TSF.

It is presently proposed to construct the BWS gurdus to the TSF as shown on Figure 18.8. The désigased on no discharge to the environment emddes
sufficient capacity to -accommodate one month o€gss water and direct precipitation and run-aoffjiiding a probable maximum precipitation (PMP)revaf
157 mm over a 24-hour period, from both the BWS &8&, and allows one metre of freeboard. Basedhembove, some 729,0003m of storage volume is
required.

The BWS would be constructed in cut and fill witrim construction utilizing suitable clayey sapefill. A5 m deep basin excavation is proposedsitm high
perimeter berms. The berms would have upstreandawdstream slope inclinations of two horizontabte vertical. Berm construction would
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be carried out in the same manner as the TSF besrdescribed above. The BWS berms will require dngam toe drains and filters (19 mm crushed rock)
enveloped in a geotextile surround. The upstreapesl will require geotextile for erosion and scpratection in addition to the rip-rap. Typical ditare shown
on Figure 18.11.

The BWS floor and portions of the cut slopes mayuiee sealing in some areas. This can be achievtbdclayey saprolite in the manner as described/alfor the
TSF.
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Figure 18.10 Tailings storage facility berm sections

RIP-RAP Tm

s

w3

10m

APPROVED EARTHFILL

MPPRCNEDSLEGRADE 4| R £ APPRONED SUBGRADE
SAFROLITE OR TRAKGITION
TYPICAL PERIMETER BEERM CROSS-SECTION

B0 RIP-RAE AEGUIRED
are TEMPGRARY
INTERIOR BERMS  —

D's ws
APOROVED SUSGRADE APPROVED SUBGRADE
TYPICAL INTERIOR BERM CROSS-SECTION
et
e e
1! . o o
0 y 164 Pr 2
e ESTALANE G4
ESEAHANE QOLD PROJECT
HOTES: BURKINA FASD WEST AFRICA
17 A&l Fl-Matenal i Consis! of Approsed Sarh FiE &
TAILINGS STORAGE FACILITY
BERM SECTIONS
e e SR L e ]
TS i;lkrnnu s'.‘:ﬁl.;m.w—.‘llg.uui.:r n\.l_wr:- 15 TCr BE RERD @?‘ o ! e Lobi il 2]
COMAMCTION WITH ACCOMPARNYIHG TEXT, A’mﬂ e | | z FIGURE 3
i AR |

158




Figure 18.11 Bulk water storage reservoir
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18.7 General Services
18.7.1 Infrastructures and facilities

The project area covers the existing regional @yadiprovision has been made to divert this roadratdhe mine site. The bypass road has been designa life
of 10 years to accommodate light traffic. Suitablterial for the roads has been identified withia Project area. Roads within the plant will be wite and of
laterite construction. The haul road will be 20 mdevand will be constructed by the Mining departireamd will have to support the 140 t mine haul ksic

All stormwater run-off within the plant and fromettiuel storage depots is considered to be pollatebwill be channelled to separate pollution cdrgomds.
Spillage within these areas will be contained withinded areas and returned to source or treatdddigated spillage pumping systems, as a poliaeos
discharge has been adopted.

The mine village will be built from prefabricatetiiectures and this village will initially be used #he construction camp. Construction housing eaugmented
by the existing exploration camp. Other structwréhkin the mine village will be the recreationaldadining facilities which will also be prefabricdte

The site will be provided with a satellite commuations system and full wi-fi coverage for computeternet and Skype communications and networKiingre is
also cell phone coverage in the area and constructews will provide their own radio communicasdor use within the construction area.

Two offices complex will be located in the minepi@rea, one to service mine operations and maintanand the other one reserved for constructioragemen
and administrative services. An office complex ima@adougou is currently available to house gemeaslagement, accounting and finance, procurement and
logistics and human resources; some of these furctiill be partly relocated to Essakane sitenmeti

The main warehouse is also attached to the mineteragince shops and will include a sizeable stoyagk
18.7.2  Services operations

General services are an essential component sutteess of the Project. Because of the remotenessomplex logistics of the Project coupled to lthréted
services available in Burkina Faso, the scope atehsion of the General Services department to@tjgpnstruction and subsequently production iy ver
substantial.

It will include the general management and accaogndind finance functions. Because of the importamekvisibility of the Project in Burkina Faso, gsmment
and public relations will require an important atten and structured program from senior managenTérg adoption by the Government of Burkina Faso of
European-inspired controls and regulations towafidsconomic activity increases the administratiueden in all aspects of the Project and multiptiesrequired
interactions with government officials. This is peularly severe in the Procurement and Logistiesma since most equipment and supplies have tmperied on
a worldwide basis and transported through neighigocbuntries.

The preferred route to site will be by sea to giffiema or Takoradi in Ghana and then by road &w# Kumasi in Ghana to Ouagadougou in BurkinaFamsl to
site via Dori and Falagountou. The roads throughr@hare congested but the authorities are famiithrthe movement of abnormal or oversized loadswitl
provide the necessary escorts. The roads in Bufk@sa present little in the way of problems up twiDFrom Dori to site the roads are laterite. éweral places
the approaches to river crossings are very stegpvdhhave to be filled to accommodate the largav-beds. During the rains there are occasions wherotds ir
this section are impassable. However, this sitoatialy lasts for a few days each year and can beaged.
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The necessary procedures for the import of goasBarkina Faso have been investigated. These guves are in place but can be lengthy and a pefiad
days should be allowed from arrival at Ghanaiart oeventual receiving on site. Bids were receifreth several international freight forwarders aJjiti was
selected as the preferred freight forwarders ferRhoject. UTi is represented by All Ships in Tesmd All Ships have its own transport fleet, cramed container
handling equipment.

Purchasing, receiving, warehousing and accountitid@/facilitated by the Great Plains, a managenm&iormation system already in use by Orezone and
currently being updated and expanded for the Profethird-party maintenance management module wei#éd to be selected and added later to the system.

Construction manpower will eventually peak in exxcet2,000 workers in 2009 and manpower during petidn will be approximately 800 workers. A largasin
of population is available for the project and ¢hallenge for human resources personnel will Hantbthe best qualified personnel quickly when dantion start
is authorized. All personnel will attend site intlan and general information and training sessi@meecific training based on a combination of inssland on-the-
job training, will have to be organized and struetlby each operating department through a modplaroach. All training will have an important foous healtt
and safety with the objective of achieving an aeniefree project site; this objective will requaenajor emphasis considering the rapid staff bujid-and
extensive training required. The main responsibftir health and safety will reside with qualifiedpatriate and national supervision. A continuouwsess of
instruction, observation and feed back for all vesgk combines with specific health and safety tmm{-and regular formal meetings should forge atgdfest
mentality. The Health and Safety department wibrclinate all health and safety programs and aisjimanage and/or inspect the safety equipmentirend
protection systems and conduct inspection and tieyactivities to senior management.

The environmental group will be responsible to iempént management and operating procedures to etetifecation of the operation activities undef34001
This will include training of employees and monitay of the project site. Even if the environmersiéiation is simplified by the absence of efflughg
transportation, storage and handling of dangerooslgand petroleum products are always the sodipgetential impacts and incidents. The social gradipbe
particularly challenged by the extensive populatesettlement program and the organization and tmamg of sustainable programs for the local popiafa as
discussed in section 18.8. Involvement of NGO oizgtions in the sustainability aspect of the Proyed add to the management complexity but wilvba
beneficial multiplicator impact.

Camp management, catering and transportation edb@s 300 employees lodged in camp and suppliddtiviee meals per day. An additional 500 employgks
be transported from the local villages and suppliéti a mid-shift meal.

18.7.3  General Services Operating Costs
General services costs were estimated in detaitsya@arly basis and are presented in Table 1&&Y;dre inclusive of dore transportation and rafiniosts, but
without governmental charges. Yearly costs beffiegfih a reduction in expatriate labor during theiaifour years. However, economies of scale avensed and

unit cost increases in Year 5 as the throughprgdsced to 5.4 M tpy.
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Table 18.11 General Services Operating Costs

Year of

operation 1 2 3 4 5 6 7 8 9 10 Total

Operating Costs ($000 13,23t 12,42« 12,11« 10,79 11,04: 10,72¢ 10,57¢ 10,51( 10,517 4,25¢ 106,20:
($/t mined) 1.7¢ 1.6€ 1.62 1.6€ 2.0t 1.9¢ 1.9¢ 1.9t 1.9t 2.01 1.8¢
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18.8 Environmental and Social Aspects

The Environmental and Social Impact AssessmentAJEBas been prepared by Knight Piesold (KP) antareBnd includes baseline data of the relevant
environmental and social impacts associated wetPttoject and the mitigation measures requireditinmise the impact of the Project upon this bagelin

The ESIA has been prepared in accordance with Bas&kcommitment to corporate responsibility aneisi¢he requirements of the Burkina Faso Government
the World Bank and the Equator Principles by whtah project is defined as being Category A.

The development of the Project will have importaaneficial impacts upon the region and in recognitf this, the Mining Act aims to promote investrhi the
mining sector while ensuring that the environmergrotected. To this end, draft legislation makewigion for the establishment of a Mine Site Re@#ion Fund
statutory reporting requirements and certain puidialth and safety regulations. The Essakane Faldviodel assumes an annual reclamation fundingdas th
tonnage proportion of mineral reserves processeadyyehe funding will total $15 M before accumuddtinterest at the end of operations.
Relevant Burkina Faso legislation includes:

e The Mining Act.

e The Forestry Act.

e The Agrarian and Land Re-organisation Act.

*  The Water Management Act.

e The Pastoral Act.
Burkina Faso is a democratic country with regulactons for a President, a Prime Minister and @aband National Assembly. The country has teroregand
the footprint of the Project straddles the bordamkeen the Oudalan and Seno Provinces. The Miniétitye Environment and Living Standards is thelieg
environmental management ministry, but the Ministiyines and Quarries also deals with various etspef environmental management.

18.8.1 Environmental and social baseline inforation

The environmental study for the DFS covered an afé&® km? and included the surface mine, its istingctures, access roads and the resettlemergesllahe
river course of the seasonal Gorouol River is ledatithin this area.

The site is within the Sahelian climate zone arsldh&ropical type of climate that is subject tdharswet season of less than four months. Duritgkriod the
entire annual rainfall of about 500 mm is experezhcThe main wind is the dry Harmattan for moghefyear and this reverses direction during thesgason.
Temperatures range from 46°C to 10°C with humitlibyn 98.5% in the wet season to 0.5% in the drgaeeavith extremely high evaporation rates.

Surface water and stream flow is confined to theseason from June to September. Siltation of agy-based water storage facilities is extremely rapié t th
torrential nature of the rainfall.

Field hydrological drilling results indicate th&etmajority of the groundwater occurs within thstf60 m below surface and that there is a minaifegsystem
underlying the site. Groundwater is generally oddjpotable quality but elevated levels of arsemieehbeen recorded within certain boreholes thatsett the
EMZ ore body. A total of 25 dewatering boreholesusrd the surface mine will yield 6 $n /hr per borehand will provide 90,000 (n¥) /month.

The overburden is considered to be non-acid gangrafith tests indicating pH above 7.5. Run-offrfréhe saprolite and saprock may contain arser&vats
above those recommended by WHO for drinking water.
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There is very little in the way of vegetation a¢ gite as a result of the previous activities efdrtisanal miners. In general, seven vegetatassek can be
encountered in the region. Similarly, there iddith the way of wildlife mammals and reptiles altigh there are several species of birds in the area

Five types of soil were identified within two class They all present limiting factors for agricuétuactivity of which the most important are rogtioonditions,
oxygen and erodibility. The soil types will haveiarportant role to play in the selection of theetflement sites.

Agriculture is very important in the Sahel but giglare low to mediocre. All land resources belantheé whole village under the control of the Chiéfaimal
husbandry is practiced by many households butrés ia open to herds from Mali and Niger which cbogpes the livestock numbers. The majority of the
population resident in the village of Essakane gittesanal mining as their primary source of incaane there are both permanent and seasonal mimgrs area.
Artisanal mining, as currently practiced, is nohsiglered to be the livelihood of choice as the wisritangerous and has associated health problems.

The majority of the population of the Sahel is Musélthough there are Christians and Animists. 3b@al baseline conditions have been establisheddin
reviewing existing information and from informaticnllected by the social assessment team workitigimihe Project footprint area. During this perendood
understanding of the baseline social conditionsyelsas a comprehensive database of people antlimlyechas been established.

The Project footprint covers eight villages thall wave to be resettled and involves 2,562 housihahd 11,563 people. There are two schools iaré offering
limited education facilities and only about 5% loé ttommunity possess an employable skill.

Health facilities are very basic and the areaiigexkby a small clinic and a maternity home witl ttearest hospital in Dori which is 70 km away.

18.8.2 Environmental and social impact assessnie

The potential environmental and social impacts Haaen investigated for each phase of the Projg@c@onstruction, (ii) Operation, and (iii) Closure.

During the construction phase, the Gorouol Rivendad off channel reservoir will impact on a rivenk forest although careful planning is expectecetiuce the
significance to moderate. There will also be losgeewenue from artisanal mining and a certain lmidand. The positive impact of the Project will & increase in

employment in the area, increased opportunity éonemic activities and an expanded skills database.

During the operational phase, the majority of intpage considered to have moderate significanceande mitigated to low significance with the aalaction of
management actions. The positive socio-economiaatspwill continue through the operational phase.

Impacts with closure involve the activities thatl\ie required to rehabilitate the land to a stadiet- mining status. It is envisaged that the al/énpact on the
environment will be positive in the long term onedabilitation is completed. Work has been donéraal rehabilitation of the surface mine and therent
decision is towards the creation of a surface rfake by allowing the Gorouol River to flood the faure mine on closure, but further study is reconuieein

The tailing storage facility will have a final cagity of 60 m t. The outer slopes will be clad wéttlected rocks during operations and the beachesfwill be
allowed to consolidate. Upon closure the Bulk SgerReservoir will continue to decant water from T8 and this water will be directed into the sceféake.
Secondary recoverable water will be collected limed catchment pond and allowed to evaporate.

The overburden storage facility will be about 5tigh. This facility will be stabilised during thgeration phase and on closure it will be re-corgdup a stable
landform. The Gorouol River dam and the off charreskrvoir will remain for use by the local commynirhe plant and ancillary facilities will
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be demolished and the entire area ripped and gitadaénd in with the surrounding topography andetation.

The people who will be physically displaced aratkt to either resettlement or compensation. Wlkilssakane has tried to minimise the impact ofttegect
upon agricultural land, there is a total of 337t will be affected as it will be within the feztt area for the Project.

In addition to the loss of agricultural land, th®ject will also affect about 270 fixed small bussses. However, it is assumed that once they astablished, the
will benefit from the economic boom that the Projed| bring to the area.

Direct and indirect employment by the Project ipented and must be generated proactively. In anfditiealth and education services will benefit fitim
existence of the Project.

18.8.3  Public consultation

The social impact assessment for the DFS was waldertoy rePlan, a Canadian registered independemtany. Extensive opportunities were provided fbr a
stakeholders to express concerns and expectatigasding the Project.

Essakane has committed to engaging the public ¢inaut the lifetime of the mine and has embarked oomprehensive public consultation and discloplae to
improve decision making through dialogue with legite stakeholders. This process has highlightea@dmcerns of the local people that range from etgpiens
of employment to the fear that they will lose tHaielihoods due to the lack of appropriate skills.

People and groups who will be resettled and thdse will be affected by the resettlement programehlagen identified and will be kept informed of depenents
by public meetings, small group feedback sessiadshandouts. This policy will be implemented byesBtlement Consultations Committee made up of
representatives of all stakeholders.

18.8.4 Resettlement and relocation

The Project will result in the displacement of Bl3%eople living in 2,562 households and an inRiasettlement Action Plan (RAP) has been develaped
consultation with the community to address thettkseent of these people. The RAP describes thieips] procedures, compensation rates, mitigatieasuares
and schedule for resettlement.

The approach to involuntary resettlement is coestswith the IFC’s performance standards on Envirental and Social Sustainability and will adopt a
collaborative approach involving the GovernmenBafkina Faso and the affected communities.

Compensation policies and procedures were establishan open and transparent manner with thetiotenof restoring and improving the livelihoodstbé
affected people with reward for self reliance aeldl selp. Only those whom have been identified agrg a legitimate interest in respect of immovaddsets such
as structures, crops and land use will be eligitMeompensation.

Householders identified for resettlement will sefbeir own resettlement house in the planned tless¢nt village north of the Gorouol River, in acdance with
pre-defined guidelines. The underlying principlé¢hat there will be a minimum size of house thahade available. Above this, there are standardibgs of
various sizes and households will be able to chtussize that corresponds to the size of the imgifdand facilities that they presently own. Inesaghere people
elect to “down size”, there will also be cash comgagion for the balance.

Traditionally, buildings in the area have been ¢autsed from sun baked mud bricks and these wili be upgraded to sandcrete block on raft foundatard the
will have galvanised corrugated sheet steel robfalls will be cement “bagged” to render them wateqb. Resettlement houses will not have plumbing or
electrical wiring, but will be provided with toiletand septic tanks on a communal, shared andew adses, on an individual basis. Water suppliid@ifrom
boreholes and hand operated pumps located convlgnigthin the village complex.
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Studies have identified, recorded and valued aksseligible for replacement or compensation.déeson is eligible for resettlement or relocatompensation
there will be a sign off procedure that will beléoVed. This procedure will ensure that the perseetsithe requirements and understands the levelngpensation
that will be offered.

Once owners have vacated their houses and relowathd new houses they will be given a periodmtyiiizhich they can recover materials from the vatate
buildings. After this, the old buildings will be e®lished.

The resettlement villages will be serviced by aicland two schools with provision for staff housElsere is also provision for various religiousltinigs.

For individuals that wish to relocate outside theaa a relocation package will be offered. Rel@ratiompensation is where eligible owners are pagth dor their
assets; indications are that about 10% of the t&ffieliouseholds will opt for the cash payout. Theseiving cash compensation can choose how theydvike
the payment made and financial management adviteevprovided.

18.8.5 Social management program

A Relocation Action Plan (RAP) will be implemented a team of professionals comprising senior memfsem Essakane and Government Ministries. The RAP
provides for the monitoring of the resettlementgsaon to assist and improve the living conditionshef affected people. This will verify that all coritments
within the RAP are met.

The main objective of the program is to enhancel femduction for the affected population. The pesgwill endeavour to address some of the traditiona
constraints by the introduction of adult learnirgnttes and market gardening amongst others. Théralso be economic opportunities presented by the
establishment of the Project in the way of emplogt@nd an increase in the spending power of thelpop.

As the majority of the affected people are nottite, grievance hearings will be held daily onaefto face basis by a committee established ferghipose. There
will be an arbitration mechanism that will rule upany appeals.

18.9 Project Organization and Execution

18.9.1 Project organization

Figure 18.12 presents the overall project orgaitindor the Essakane Project. This organizatiotracture is viewed as the optimal structure expeée over
more than twenty-five years of mining projects ottbdeveloped and developing countries. It is ogtiim regards to capital costs to the owner, stprénd
transition to operations and ability to achieve dperating objectives as forecasted.

Obviously, the overall authority on the Projecstligith Orezone Resources, the Project Sponsorita@EO and Board of Directors based in Ottawa,a0an
The Project will have essentially three projectastves who share the responsibility for the prafian and execution of the project, which includeganizing,
staffing, hiring, purchasing, supervising and colfitig all engineering, procurement, constructiowl pre-production activities required to attain coencial

production. These responsibilities are delegatdivéodifferent sub-groups with each their specéreas.

166




Figure 18.12 Project organization
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Minproc was retained on an EPCM contract to perfdrenengineering, procurement and construction gemant for the processing facilities. In additiorthie
mill, their battery limits also include the assab,| mill shops and warehouse, other service bujiimithin the processing area, power distributiamttie entire
plant site and tailing and water pumping and pighmgughout the plant site. However, all supplied aquipment will be purchased by the owner (baseBOs)
and all construction activities will be governeddmntracts signed between the owner andcaniractors. Sub contractors envisioned at this fion the processir
area would be for the following construction padsig

e Foundation preparation and miscellaneous earthworks

*  Concrete preparation, forming and placement plgsemmte preparation.
e Tankage, structural steel and cladding.

*  Piping and mechanical installation.

e Electrical installation, instrumentation and praceentrol.

The mill construction is on the critical path ardjuires more sophisticated and specialized engimgeand contractors. For this reason, Minproc vedscied as tt
EPCM contractor and it is expected that all subtr@ators will be foreign-based and will employ ot most qualified national workforce availablewever, it
is anticipated at this time that the Mine Departthwitl perform mass filling around the primary ches and the crushed ore pile.

The Mill Department personnel initially reviews aagproves the mill engineering and procuremenvitiets performed by Minproc. It will subsequentlypand tc
monitor and supervise the mill construction aciggt particularly piping and mechanical installatielectrical installation, instrumentation andqass control. It

will also be involved in recruiting and trainingetmill workforce and prepare the inventory of pamsl supplies ahead of production. Finally, the Bédpartment
will take over the mill commissioning activities.

The Essakane Construction Group has the overalbnssbility for the engineering, procurement andstauction management of the mine village, theaation
village, administration and mine offices, mine shapd main warehouse, LFO and HFO tank farms, rai&in power and permanent power plant. The power
plant is obviously a critical item and an EPC caatiis planned for the engineering, purchasing,haeical and electrical installation, and procestrmd, the HFC
gensets were purchased from Wartsila and the ERCamt is being negotiated. The other sectors gdlgerequire simpler engineering and constructiotivities
and are not time critical for the project. Consetlye efforts will be made to solicit more involvemt from the Burkinabe contractors and direct ldbam the
local population; this will enable Essakane to niesesocial commitments and expectations from ¢fwall population.

The Essakane Mine Department will start receiviagguipment in July 2008 and will progressiveljidits total fleet over the next 12 months. Thi#l enable it
to progressively build its workforce while comptadithe construction of roads, water reservoiréings pond (Phase 1), while pre-stripping some 8dfimaterial
from the Essakane Pit. In addition, the Mine Daparit will be responsible for the major fills reqedrat the mill. Because the work described preWotegjuires a
mix of cuts and fills and that the pit strippinglvgenerate a large quantity of saprolite, whickhis best material to build impervious liners aadd, it was logical
and cost-effective to assign this work to this grou

Finally, all the previous groups require suppod aarvices that will continue during the productidrase. It was also logical to progressively baitd organize
those services in Essakane and avoid duplicatidrdeaocation later when moving to the productitvage. These services include general administrdtiance
and accounting, control and treasury, purchasimpl@gistics, human resources and training, secwsidgial and environmental management, transpontatamp
costs and plant maintenance, health and safetyivieg and warehousing in addition to the supplypaiver, fuel and water during construction. Somemal
contributors will also provide support, like UTh @nternational freight forwarder, and rePlan, eigloconsultant. The Essakane General Serviceposdlu
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recruit heavily in the local and national labor paod will be an important contributor towards social and economic commitments.

All equipment and supplies will be tendered by Mot Wartsila or Essakane and obtained throughhases orders issued by Essakane or by Minproc fiboan
behalf of Essakane SA, the Burkinabe company owhtte project. Specifications are establishedhgyMarious engineering firms retained for the prbgnd
accepted by owner’s representatives.

Construction mandates and services will also béebrd. These activities will be controlled throwgimtracts. These contracts will be based on thelata
documents prepared by FIDIC (Fédération Internat®des Ingénieurs-Conseils) , with addendum spsdib our project.

18.9.2 Construction schedule
The latest construction schedule assumes an dfficigstruction release on July'l , 2008, and aonsdmmercial production in January 2010 for a Iéhth
construction and commissioning period. Any furttetay in the construction release will cause antidal delay in the start of commercial productidhe
construction schedule has already been compressedich as feasible. The Project milestones foctadesite activities are presented in Table 18.12.
This aggressive schedule was made possible byupidirg for the following time-critical equipment:

e Gyratory Crusher.

e Grinding mills.

*  Mine mobile equipment.

e Construction mobile equipment.

»  Construction gensets.

. Cranes.

e HFO gensets.

*  Pre-fabricated buildings for camps and offices.
Similarly, contract tendering for the initial consttion work like earthwork, concrete and foundasioppower distribution, is completed and contracira is
pending construction release. Detailed enginedrinllinproc is 45-50% completed for the processitamp similarly, detailed engineering is complete the

mine village and is well advanced for the mine plan

Table 18.12  Project milestones for selectedesiactivities

Start End
Mine village July 2008 January 200!
Offices July 2008 November 200¢
Truckshop & Warehous September 200 January 200!
Power Plant and tank farr February 200¢ December 200
Processing Plar August 200¢ October 200¢
Processing Plant Commissioni November 200¢ December 200
BWS - Tailing Dam August 200¢ December 200
River dam and off channel reserv November 200¢ May 2009
Pre-Production mining April 2009 December 200
Resettlement villag August 200¢ October 200¢
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18.9.3 Production organization

The planned organization for the production phaskustrated in Figure 18.13. An operation exegitill report to Orezone’s CEO and Board of Digst

Operations will be regrouped in three main sectdisg, Mill and General Services, that were stafied organized progressively during the constraciiod
development phase. This arrangement will resudt $@am-free start of operations and achieve optiesalts during the initial years of production,igihare

extremely important to the financial performancetaf project.

Figure 18.13 Mine organization
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18.10 Financial Analysis

18.10.1  Gold market and sales

The gold market is highly liquid and benefits fréenminal markets (London, New York, Tokyo, Hong Kmn almost a continuous basis.

Gold prices were in downward trend from 1980 to@@Mere it hit bottom and initiated a rapid upwarhd that moved spot prices in excess of $1,000/0z
momentarily in recent months. Analysts forecastiomed strength in the gold price based on littbegnowth in global mine production, weak US currertdgher

inflation and new investment demand facilitatedtoy recent introduction of gold ETFs.

A constant gold price of $800/0z was used for casBCase, but sensitivity at $600/0z and $1,00®also presented for sensitivities. The DFS fmad
different cases of gold price/oil price combina#an its financial analysis as follows:

Gold Price
Case (US$/0z) Oil Price ($/b)
1 58C 50
2 46C 40
3 65C 60
4 72C 80

Essakane’s gold production will be transported lepmbination of chartered planes and commercighfti to European-based refineries for sales throudon
banks or intermediaries. Shipping and refining €o$t$2.50 per ounce were included in general sesvbperating costs.

18.10.2  Currency exchanges and cost basis
Equipment and supplies are practically all impotee@urkina Faso from world wide sources. Quotesgenerally made in the currency of the countrgragin.

Since the Project uses the US dollar currencylzeses, the exchange rates used in our cost essraatefinancial analysis are compared to the DS lzs
follows:

Update DFS
US$/Euro 1.4¢ 1.1C
Rand/US$ 7.4C 7.2¢
US$/GBP 2.0C 1.9
US$/$Car 1.0C N/A

The Burkinabe currency is the FCFA, which has Heexd to the Euro and previously the French Fr&t6(FCFA/L Euro) since 1994; this makes BurkinaoFas
essentially an Euro-based country. The differenddé Euro exchange rate since the DFS caused ar@$éase in European and Burkinabe based costs.

18.10.3  Government charges

The government of Burkina Faso has a complex apHisticated array of duties, royalties and taxes ifnposes levies on the revenues, costs and pfafiining
companies.
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As specified in the Mining Permit, a royalty of 3%frevenues is payable to the Government.

The main governmental charges on costs includ@B#eon salaries and taxes and duties on fuel, ewgrp and other supplies.

The TPA represents 8% of expatriate salaries andfdational salaries and is only applied starahghe mid-life of the operation, but not laterriteeven years
after the start of production. Actual training empes can be credited against the TPA up to a mawioftb0% of the tax amount. In the financial modalsiet
charge of 4% of all salaries starting in 2015 wssuaned.

Starting with commercial production, the tax andiekion fuels represent a charge of 7.5% of theepf fuel at the coast (PAC) plus $0.07 per lterdiesel and
$0.058/I for HFO. The taxes and duties are 4% dhredgents and 9% on most other supplies and ewrip Services provided by suppliers not registéred
Burkina Faso are taxed at 10%.

Profit-based charges include a 20% income tax @matimg profit after deducting operating costs,rdeation, interest payments and other corporateges from
revenues. In addition, a 6.25% withholding taxnigosed on dividend payments.

18.10.4 Overall operating costs
Operating costs for mining, processing, power agrkgal services have been discussed in previotisisgand were presented prior to governmentalgesann
the financial models, these mine operating cogtseferred to as C1 and include all the mine dostsvithout the governmental charges composedydties,

taxes and duties on fuels, supplies and labor.tdta¢ cash operating costs referred to as C2, diechll the government charges.

Costing is based on Q1-2008 information from swgspland corresponds to labor rates and marketttmmslprevailing at that time. Operating costsexpressed
in constant dollars, based on exchange rates stasegttion 18.10.2 and without inflation adjustinever time.

Table 18.13 presents operating costs for our Base @ith gold price of $800/0z and Brent oil prade&85/barrel. These operating costs are also suinedain
Table 18.14 for the gold price/oil price combinatcselected earlier.

A comparison with the DFS must be qualified for tbkowing factors:
*  The cost estimate in the DFS is based on 2Q-2007niration.
e Costs for many supplies in the DFS were discouhyetl5% since God Fields believed that underlyingnemdity prices were temporarily high.
e Weaker Euro to the US dollar.
*  Nollittle governmental charges on labor, supplied equipment were estimated.

The DFS presented the following mine life C2 opematosts for their gold price/oil price scenarios:

Case 1 Case 2 Case 3 Case 4
Gold Price ($/0z 58(C 46C 65C 72C
Oil Price ($/b) 5C 4C 60 80
Gold production (0000z 2,507 2,507 2,507 2,507
C2 Operating Cost 29¢ 26¢ 321 35€

In spite of the qualifiers and different estimatimasis, Cases 3 and 4 of Gold Fields are simil#nedirst two updated scenarios with oil price$66/b and $85/b.
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Table 18.13 Overall Operating Costs — Base Case

Year

Mine Costs 1 2 3 4 5 6 7 8 9 10 Total

Mining (000$) 37,40¢ 40,60z 46,02¢ 51,49t 51,40 31,54 33,33¢ 33,55¢ 14,82: 1,15¢ 340,99(
Processing (000$) 28,66¢ 28,19¢ 28,67: 27,08( 24,50: 24,68: 24,54( 24,21¢ 23,83¢ 9,42¢ 243,82¢
Power (000$) 18,08: 19,87¢ 22,80¢ 26,017 25,317 26,24¢ 26,30( 26,30( 26,30( 10,33: 227,57:
General Services (000¢ 13,23t 12,42« 12,11« 10,79 11,04: 10,72¢ 10,57¢ 10,51¢( 10,517 4,25¢ 106,20:
Sub-total Mine Costs (C1) 97,387 101,09¢ 109,61¢ 115,38! 111,91( 93,20¢ 94,757 94,58( 75,47 25,17¢ 918,59:

Government Charges

Royalties 8,97¢ 7,675 7,58( 7,591 7,490 6,992 7,61z 7,71 7,061 7,12¢ 71,03«
TPA-Labor — — — — — 564 55¢ 54C 41¢€ 13C 2,20¢
Tax & Duties 6,697 7,094 8,027 8,85¢ 8,641 6,94( 7,122 7,17¢ 5,48¢ 1,64¢ 67,69:
Sub-total Govt 16,67¢ 14,76¢ 15,60¢ 16,34¢ 15,63¢ 15,11¢ 15,39: 14,77¢ 13,03: 4,57¢ 140,93:
Total Cash Costs (C2, 113,06: 115,86¢ 125,22¢ 131,73: 127,54t 108,32. 110,14t 109,35¢ 88,50¢ 29,75¢ 1,059,53
C1 ($/t milled) 12.9¢ 13.4¢ 14.62 17.7¢ 20.81 17.2¢ 17.6( 17.5¢ 13.9¢ 11.83% 15.82
($/0z) 26C 317 347 37C 38¢ 294 29¢€ 322 254 21t 31C
C2 ($/t milled) 15.0¢ 15.4¢ 16.7C 20.2¢ 23.71 20.0¢ 20.4¢ 20.2¢ 16.4( 14.02 18.2¢
($/0z) 30z 368 39¢ 42¢ 44C 34z 344 372 29¢ 254 35¢
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Table 18.14 Overall Operating Costs for variougold price/oil price combinations

Gold Price ($/oz 60C 80C 1,00C
Brent ail price ($/b’ 66 85 10C
Cl (000%) 878,67" 918,59: 949,55:
($/t milled) 15.12 15.8( 16.3¢
($/0z) 297 31C 321
C2 (000%) 998,89« 1,059,52! 1,110,53!
($/t milled) 17.1¢ 18.2¢ 19.11
($/0z) 337 35€ 37E
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18.10.5 Capital costs and working capital

Capital cost estimates were finalized in April 2G0®1 included Minproe revised estimate for the portion of the projexstered by their EPCM contract and by
Essakane Project team for the remaining areas whigiet owner control. The following parameters auedlifications must be made:

e Estimate was based on Q1 -2008 prices and costs.

«  Estimate is only for future capex starting on Jaypuda 2008; Capex prior to January 1, 2008 of $2B.Ml are excluded. These past expenditures
include mostly exploration, pre-feasibility and $elity related studies and standby costs.

«  Estimate excludes all exploration and developmeitiind) expenditures post January 1, 2008
. Essakane SA corporate costs are included, but Gedzead office costs are excluded.
«  Financing related charges, like fees, consultatts, are excluded.
*  Capitalized interests and standby fees from théndypdlenders are excluded.
»  There is no specific inflation factors added to ¢isémate, other than the general contingencies.
Table 18.16 provides a detailed summary of capipkenditures for the Project starting on JanuaB008 until commercial production is achieved onuiay 1,

2010 and all construction activities and paymengéscampleted in the first quarter 2010. Initial talpexpenditures total $420,444,000 and includefthlowing
provisions and contingencies:

Essakane Minproc Total
(000$) (000%) (000%)
Accuracy provisior 8,89¢ 7,59¢ 16,49°
Contingency 15,352 10,02: 25,37:
Total 24,25( 17,62( 41,87(

The Accuracy Provision is meant to reflect an eating margin regarding quantities and unit costsdéasonable changes to a known and specified Téen.
Contingency covers unexpected additions to theesoopnajor scope change, in addition to externzibfa like exchange rate fluctuations and inflatidhe total
amount of $41,870,000 in Provision and Contingenegyesents 11% of total expenditures before Prawviahd Contingency.

Sustaining capital requirement for the Essakandymrion period is presented in Table 18.15 and 26,003,000 over the mine life. The Mine Depaningill
require additional production drills as the profmrtof saprock and fresh rock increases; some RIS dill also be replaced. Construction of Pha2emd 3 of the
tailings pond are scheduled in 2012 and 2015. A@IdEnset will need to be added to the power ptameet increased power demand in 2013.

Table 18.15 Sustaining Capital Expenditures

2010 2011 2012 2013 2014 2015 2016 2017 Total
Mine Equipment (000$) 1,13¢ 1,13¢ 3,194 4,03¢ — — 75C — 10,24¢
Tailings Pond (000% — 65¢ 3,162 — — 3,491 — — 7,312
HFO Genset (0009 — — 5,50( — — — — — 5,50(C
Serv. Vehicles (000%) 36€& 36€ 36€& 36€ 36€& 36€ 36€& 36€& 2,94z
Total 1,502 2,161 12,22¢ 4,402 36€ 3,85¢ 1,11¢ 36¢ 26,00¢

175




Working Capital requirements were estimated a®veit

Cash: $1,000,000 (minimal
Receivables One week of revenue
Production Inventory 5,000 oz at C1 cos
Supplies Inventory 3 months of operating cos
Payables 1 month of operating cos

Consequently, working capital will fluctuate in #&nand will also vary with our Gold Price/Oil PriSeenarios.

Gold Price ($/o0z 60C 80C 100C
Brent Oil Price ($/b 6€ 85 10C
Q1-2010 Working Capital (0003 25,04( 27,08¢ 28,96(

Total capital requirements for the Essakane Progscestimated in this Update, can be compareuket®ES as follows:

Update DFS

(0008) (000$)
Initial Capital 420,44« 346,51¢
Sustaining Capite 26,00: 17,73
Working Capital 27,08¢ 33,09:

The combined initial and sustaining capital fosthpdate correspond to $151/0z produced versus@&lpfoduced in the DFS.

The increase in the initial capital requiremenniinly due to the change in scope regarding thrpuglbut also changes to many other sectors lik® ldfd LFO
tank farms (previously paid by suppliers), a comative number of gensets in the early years, agmrorusher and crushed ore pile instead of mirszals and
no stockpile, major underestimates in owner’s costhe DFS, unfavorable variation in exchangesated 12-month inflation since the DFS.
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Table 18.16

Essakane Project capital costs

Owner Costs Minproc incl.
Area incl. Accuracy Accuracy
Code Area Name Provision Provision Grand Total
100 INFRASTRUCTURE
103 Mine Village 6,694,32; 6,694,32;
104 Site Road: 212,46¢ 212,46¢
105 Mine Roads 247,59 247,59
106 Pit Dewaterinc 337,78( 337,78(
107 Relocation 19,929,00 19,929,00
109 Light Fuel Storage System (permane 1,748,64. 1,748,64.
110 Heavy Fuel Oil Storag 4,179,53: 4,179,53:
111 Warehouse / Storage (mi 29,97¢ 286,33: 316,31:
112 Engineering Workshops (mil 142,03: 966,48 1,108,51:
113 Offices and Administratio 1,576,77 1,036,30; 2,613,07!
114 Medical and Training Facilitie 105,00( 105,00(
115 Security building 56,00¢ 56,00¢
116 Site Power Reticulatio 1,825,01! 1,825,01!
118 Off River Water Reservo 11,477,81 260,93( 11,738,74
119 Mine Effluent Disposa 284,14¢ 284,14¢
120 Hazardous Waste Dispos 102,00( 102,00(
122 Mine Workshops/Warehouse/Offic 3,106,78: 3,106,78:
123 Bulk Water Storage Reservc 3,604,09! 3,604,09!
125 Diversion Weir 1,305,16! 1,305,16!
209 Plant Mobile Equipmer 2,107,24! 2,107,24!
210 Air Strip 77,89¢ 77,89¢
300 PROCESSING FACILITIES
300 Genera 1,026,77. 9,241,64. 10,268,41
301 Ore Receipt and crushir 1,250,59: 15,657,82 16,908,42
302 Grinding 494,99 26,540,76 27,035,75
303 Gravity 1,034,57: 1,034,57:
304 Pre Leach Thickenin 295,17¢ 5,331,01: 5,626,19:
305 CIL 207,37¢ 21,063,35 21,270,73
306 Screening and Final Tai 2,310,66! 2,310,66!
307 Acid Wash & Elution 4,95:% 1,313,05! 1,318,01:
308 Regeneratiol 40,33 1,356,50 1,396,84.
309 Intense Cynidatiol 466,49! 466,49!
310 Electrowinning & Gold Roon 30,72: 1,318,62; 1,349,34.
311 Reagent- Caustic & Cyanidt 54,89¢ 663,16¢ 718,06
312 Reagent- Hydrochloric Acid and Lim¢ 35,92 721,44¢ 757,36¢
313 Reagent- Flocculant 369,71¢ 369,71¢
314 Air Services- Compressed Ali 410,83! 410,83!
315 Air Services- Oxygen 1,906,12! 1,906,12
316 Water Service- Raw Watel 1,003,15 1,003,15
317 Water Service- Process Wate 427,07¢ 427,07¢
318 Water Service- Potable Wate 454,86 454,86
319 Tailings Storage Facilit 13,116,35 4,952,15. 18,068,51
320 Plant Effluent Dispose 226,39! 226,39!
321 Assays Office 606,49t 1,219,08! 1,825,58:
323 Fire Water 66,15( 530,71: 596,86:
324 Commissioning and Vendor Representa 1,418,97! 1,418,97!
326 Earthworks Contractor Preliminary and Genu 5,271,85 5,271,85
327 Civilworks Contractor Preliminary and Gene 5,887,822 5,887,82!
328 Platework/Steelwork Contractor Preliminary and Geh 4,185,20. 4,185,20:
329 Mechanical/Piping Contractor Preliminary and Geh 2,830,25! 2,830,25!
330 Plant Electrica 16,214,99 16,214,99
331 Electrical Contractor Preliminary and Gene 2,133,38. 2,133,38.
350 2007 Expenditures (cred (1,780,25) (1,780,25)
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Owner Costs

Minproc incl.

Area incl. Accuracy Accuracy
Code Area Name Provision Provision Grand Total
400 PLANT AND EQUIPMENT
401 Mining equipmen 58,707,44 58,707,44
402 Light Vehicles 1,471,08! 1,471,08I
403 Explosives Plan 297,70: 297,70:
406 Support Equipmer 4,683,20: 4,683,20:
415 Furnitures (office, camg 1,219,00: 1,219,00:
420 Capital Spare 2,394,31! 2,394,31!
430 Power Plan 24,552,64 24,552,64
435 Operating system 1,359,45I 1,359,45I
452 Power Factor correctic 262,50( 262,50(
500 CONSTRUCTION INDIRECTS
551 Construction Facilitie 174,07! 174,07!
565 Temporary Facilitie! 1,111,38: 1,111,38:
580 Construction Equipment & Too 1,278,001 1,278,001
584 Construction Engineering (consultar 3,045,84( 3,045,841
586 Construction Manageme 3,180,55: 13,694,27 16,874,82
587 Construction Fuels & Lube 4,728,16. 4,728,16.
588 Construction Freigr 2,577,401 2,577,401
592 Vendors Representativ 157,50( 157,50(
595 Project Management Longue! 5,002,06! 5,002,06!
600 GENERAL SERVICES
601 Administration Burkine 4,066,841 4,066,841
602 Insurance 3,694,42! 3,694,42!
603 Human Resources, Training & Secui 3,601,86! 3,601,86!
604 Procurement & Logistic 2,365,08! 2,365,08!
606 Social & Environmental Manageme 2,403,24. 2,403,24.
607 Transportatior 1,248,722 1,248,72
608 Camp (Food & Lodging 6,279,03: 6,279,03:
609 Customs & Dutie! 10,778,51 10,778,51
700 PRE-PRODUCTION
701 Operations Manageme 2,313,11. 2,313,11.
702 Maintenance Manageme 3,382,25. 3,382,25:
703 Mine Engineering 1,275,01. 1,275,01:
704 Mine Geology 908,61¢ 908,61¢
705 Pre-Stripping 7,385,59; 7,385,59;
706 Overburden Storac 736,00: 736,00:
707 Process Plant Manageme 819,21: 819,21:
708 Process Training and Plant Commissior 2,868,04. 2,868,04.
710 Power Plant Training and Commissioni 789,64( 789,64(
712 Initial Fill 1,245,61! 1,245,61!
714 Pre Production Revenu -4,929,54 (4,929,541
800 CORPORATE - ESSAKANE SA
800 Corporate- Essakane S, 332,00( 332,00(
TOTAL 239,873,24 155,198,24 395,071,49
CONTINGENCY 15,351,88 10,020,80 25,372,68
GRAND TOTAL 255,225,13 165,219,04 420,444,18
ACCURACY PROVISION (included) 8,897,97. 7,599,001 16,496,97.
CONTINGENCY 15,351,88 10,020,80 25,372,68
OVERALL PROVISIONS 24,249,86 17,619,80 41,869,66
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18.10.6 Financial structure and project financig

The capital structure of Essakane SA is relatigatyple since all past and future expenditures eceunted as Shareholders’ Debt. The equity is mahiStarting
on January 1, 2008, past expenditures and futyvereltures (as incurred) accumulate interest arawal rate of 6.75% calculated monthly. The Gowemnt of
Burkina Faso fixes the interest rate on Sharehsldeans at the BCEAO rate (constant at 4.75% shegust 2006) plus 2%. However, there is no withlived tax
on interest payments due on Shareholders’ loan Fifrencial Models perform a cash sweep at the éedah period to reduce the Shareholders’ detastsab
possible.

Once the Shareholders’ debt is repaid, all freé fiasv after tax is distributed as dividends, 9084rezone through Orezone Essakane (BVI) Limitedi 0% to
the Government of Burkina Faso. A withholding t&6@®5% is paid by Orezone on its dividends.

18.10.7 Financial models and results

Two Financial Models were prepared for the Essalmogect; they differ only in the tax depreciatioithe investments. Model A assumes that all gasdi( to
January 1, 2008) and future (post Jan. 1, 2008 rkfures are depreciated on a units-of-produdiasis. Model B uses past expenditures as lossddiorward
and depreciates future expenditures on a unitg-adirtion basis. Tax depreciation is still beingrified with the Government of Burkina Faso as péthe
Convention Miniere; these Financial Models are Has®ethe most probable outcome of these discussions

The financial results (NPV and IRR) do not taketgagenditures ($48.425 M) into account; thesecaresidered as sunk costs and the analysis is doae o
forward basis. However, past expenditures are takeraccount for tax calculations. The moment 4sraken as April 1, 2008.

The IRR on the Gross Project Cash Flow, whichésdash flow prior to any government charges andmectaxes were also calculated. This allows a basic
evaluation of the Project, before the value shafimmula selected by the State, owner of the mimessources.

Table 18.17 presents the financial results gengtageModel A, which are only slightly less favoratib Orezone than Model B. On the basis of thesdts the
investment to bring the Essakane Project into petdu is financially justified under current marlaginditions for gold and oil.

Table 18.17 Financial results for differentenarios of Gold Price/Oil Price

Gold Price ($/oz 60C 80C 1,00(C
Brent Oil Price ($/b 66 85 10C
C1 ($/0z) 297 31C 321
C2 ($/0z) 337 35¢ 37t
Gross Projec- IRR (%) 14.2 28.€ 41
Orezone IRR (% 10.C 20.¢ 30.€
Orezone NP-0% (M$) 289.¢ 630.2 984.7
Orezone NP-5%(M$) 112.¢ 372.¢ 637.€
Orezone Payback Period (yee 5.¢ 34 2.3

Additional financial simulations were conducteddok at sensitivities of financial results to charig the major inputs. Table 18.18and Figure 1@rb$ent those
sensitivities for gold price, operating costs,ialitapital cost, head grade and oil price. Finaln@sults appear most sensitive to gold pricelerati grade.
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Table 18.18

Sensitivities of financial results

Gold Price NPV 0% NPV 5% IRR
70C 444,88t 232,92¢ 15.2
80C 630,16 372,75: 20.¢
90C 817,10« 512,84: 26.5
% Change Cash Costs NPV 0% NPV 5% IRR
0.90 829,99: 689,33« 418,19: 22.7
1.00 918,59: 630,16 372,75 20.€
1.10 1,007,19. 571,08! 327,32. 19.C
% Change Initial Capex NPV 0% NPV 5% IRR
0.90 378,40( 652,24: 398,19¢ 23.4
1.00 420,44 630,16 372,75 20.¢
1.10 462,48 608,18( 347,31! 18.7
% Change In-situ grade NPV 0% NPV 5% IRR
0.90 1.5C 482,40: 261,18¢ 16.5
1.00 1.67 630,16 372,75 20.€
1.10 1.84 778,91¢ 484.,44; 25.1
Qil price NPV 0% NPV 5% IRR
85 630,16 372,75 20.€
a0 622,89¢ 367,23: 20.€
10C 608,39( 356,21( 20.2
11C 593,88: 345,18¢ 19.7
12C 579,37 334,16¢ 19.c

Figure 18.14 Sensitivities of financial results
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Figure 18.14 Sensitivities of financial results
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19 Interpretation and conclusions
19.1 Geology and Mineral Resources

Starting in January 2006, Gold Fields undertook@phase LWL69M rapid cyanide leach assay programpeising:
* Re-assay of 28,640 historical drillhole samples.
* Assay of step-out and infill drilling on the EMZ wh was largely oriented HQ diameter diamond coiléirdy.

The basis for the re-assay program was to valiti@tdistorical samples and to establish which effitevious assay methods had under- or over-repgaiel
assays. With some exceptions (high grades repbgt@&HP fire assay), it was found that most of thedrical assaying had under-estimated the goldegaand
re-assaying increased the average grade of the 28&@uples by 16.5% from 0.97 to 1.13 g Au/t. The propn of LWL69M assays by May 2007 ultimately m:
up 42% of the total sample database. The 28,64y gssrs were used to create remediation factoishadaere applied to 58,189 samples (42% of the $&amp
database) which had not been re-assayed. The avgrade of this low grade population increased®%% from 0.38 to 0.45 g Aul/t, which is below treeomic
cut-off grades and attests to the relatively losk 10f the remediation process in the estimatiotnefEMZ Mineral Resources.

Gold Fields was the first company to focus on diachoore drilling of the EMZ and to introduce oriedtcore drilling. The information gained in thisyyarovidec
significant improvements in the quality of the gegital modeling. The improvements in geological eilody and gold assay combined to significantly éase the
ability to estimate and classify the EMZ mineralaerces despite the coarse gold sampling problem.

In Snowden’s opinion, Gold Fields’ drilling, sammii of RC and DD drillholes, sample preparation andlytical procedures, and quality control procedumeet
industry standards. The procedures used by GoldsFier remediation of historical data has a nundigrrecedents and, in Snowdsmpinion, there was sufficie
check assaying of new and old samples to confiahttie combined historical and new Essakane dagdbagceptable for the May 2007 Mineral Resource
estimation.

The EMZ Mineral Resources were estimated by laageepOrdinary Kriging with post processing by UmifoConditioning into SMUs with dimensions of 2.5 mE
x 5.0 mN x 3 mRL. This is a small SMU dimension [sutonsistent with the general geology and goddrithiution within the deposit. Snowden participaited
discussions regarding SMU size and correspondiadegcontrol grids, and concurs that the 8 x 8 mdRICgrid used and costed in both the DFS and the
Addendum is likely to be acceptable if supportedrbpit geological ore spotting. Snowden notes th&tx 5 m grade control grid is considered tohgedptimum
spacing for maximizing gold grade through selectiieing.

19.2 Mineral Reserve estimates and mining

In accordance with the CIM (2000) definitions in 48-101, G Mining Services Inc. derived Probabledfal Reserves from Indicated Mineral Resources. No
Inferred Mineral Resources were used in the eséimat in the mine planning for the US$600/0z miesigh shell. The total Probable Mineral Reserveshie
Project are 3,121,000 oz of gold contained in 58/12at an average head grade of 1.67 g Au/t ardsaipping ratio of 2.71 on a tonnage basis. &hieserves
yield a positive cashflow based on project econamsgumptions and detailed technical evaluatiomsioé production and ore processing.

G Mining Services Inc. used the Mineral Resoureelbimodel to develop larger mining blocks to comatively simulate mining dilution and ore lossepe@ating
costs differentiated properly between saprolinsition and fresh rock which resulted in recoveredoff grades of 0.44 g Au/t, 0.55 g Au/t and®dgAu/t
respectively.
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The processing schedule plans for 7.5 M tpy foffitts¢ three years of production when the ore fisethostly saprolite and transition ore, 6.5 M tpythe fourth
year of production when a significant portion afh rock is fed to the mill and down to 5.4 M tplgem mill feed is entirely fresh rock starting iretfifth year of
production.

In order to mine the planned 32 M tpy of ore andtwaluring the first half of the mine life, a migifieet of one 10 M backhoe excavator, two 15 montfshove
excavator, one 12 /  wheel loader, five 100-t hgeikaucks and fourteen 140-t haulage trucks wighusual support equipment of dozers, graders and
miscellaneous service vehicles, was selected.

At the end of the mine life, overburden and taifirsjorage facilities will be recontoured and stabd with rock cladding. On closure, the surfacaenvill become
a surface lake that will be recharged from the @of®iver annually during the wet season, but ¢fasure concept requires further investigation.

19.3 Project risk assessment

G Mining Services Inc. has completed a risk assesswf the Project as it stands in early June 208& assessment does not address issues relgietitical risk
and changes in government legislation. On a pesitite, the environmental and mining permits wesaed on a timely basis and discussions towaregZing
the Mining Convention are progressing well.

In order of decreasing importance, the identifiedjétt risks are as follows:

1. Gold price, oil price and price of commoditiegyeneral

The gold price over the medium to long term isriwst important factor for the project. The rapidréase in gold price, oil price and commodity pisence 2005
and their increased price volatility has causedesantertainty as to the medium-to-long term pri€sviously, the gold price impacts revenues whileod other
commodity prices largely influence operating co§tperating cash flow margins of gold mining prodsdeave benefited only partially from the receritgmrice
increase because of the negative impact of otlieegon operating costs. As long as the relatignisbtween gold prices and other commodity pricesaies the
same, important variations in gold price will beeatiated by corresponding commodity prices andldhoaintain the economic viability of the Project.

Commodity prices will have a low to medium impantinitial capital expenditures because the capitat estimate was updated in Q1-2008 and pragtiadll
equipment and supplies will be purchased in 20@®ok and energy prices will be the main residudbbées.

2. Timing of construction release

The Project has been scheduled and organizeddonstruction release on July 1, 2008 and for & sfamommercial production in January 2010. Thestarction
schedule has been compressed from 24 months t@athmby pre-funding many time-critical equipmenritsy further delay in construction release will sau
corresponding delay in the completion date andlikiélly result in an increase in initial capitalsts.

3. Exchange Rates

Evaluation for the Project was done on a US ddiésis. However, the Project capital cost, andlesser extent operating costs, has a significapogxre to the
Euro, the South African Rand and the Canadian ddlecause the US dollar has already experiendadja devaluation and this is reflected in the nécest
estimate, any further devaluation should be reddtigmall.

4. Logistics

Because all equipment and supplies will be procored world-wide basis, logistics and freight fordiag will be particularly demanding. In most cadesd
transportation will be followed by ocean shippiogde followed again by land transportation befeching Essakane. Shipments will go through a mimrof

three jurisdictions, each with their own procedward delays.
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5. Water Management

Water supply being critical to the Project, furtidetailed engineering studies need to be comptetednfirm the entire water management arrangenviéht
particular emphasis on reservoir dimensions andtifiess. Specific site conditions may result inuedment to the location of some facilities and iotgapital
costs.

6. Manpower

Because of the global demand for experienced mipargonnel, staffing of critical expatriates fonstruction and operations may be difficult.

Even though Burkina Faso now has three medium-sigathg operations, training of the national wonlde will be demanding because of the large-sizbef
Project.

7. Local Population

Even though the preparation work, including thénirey of local residents, has been excellent, tieseent of a large number of people at Essakanesepts a
complex activity and will require an important cobtition and focus from the Project team.

In addition, major efforts and programs will neede implemented to provide employment to the Ipogulation considering their low-skill level. High
expectations have been created and must be sdtiBfiegrams must be implemented to ensure a sabtaitivelihood to the resettled population andverto be
effective and successful.

8. Geotechnical and Geochemical Investigation

Even though the general geotechnical and geochéatiagacteristics of the soils and materials atRhgect site are known, a detailed investigatgorequired for
the final siting and engineering of the variougteatructures like dam, reservoirs, tailings pond averburden storage areas, selection of fill neiseand storage
of overburden considering the arsenic content nfesof the waste material in the Essakane pit. @&iailed work may have an impact on capital andaipey
costs.
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20 Recommendations
20.1 Mineral Resource evaluation

The following program is recommended by Snowdemg®rtant to the Essakane project development &arthing process to extend the Life of Mine beyortd 9
years:

« Infill diamond core drilling to upgrade Inferred &rirces located below the US$600/0z mine desighase nominally within the US$650/0z pit
shell developed by Snowden, followed by updatedemaihresource and reserve estimates for a rangigloér gold price assumptions and oil prices.

e Infill drilling north of the May 2007 block modetiéscribed as EMZ North) to extend mineral resouticgsmay convert to reserves at gold price
assumptions of US$650/0z or higher.

*  Resource calculations for surface satellite depasithe area.
«  Exploration of resource extensions south of the [2@§7 block model.
»  Mapping of structural details within the pit benstand training of geologists and geotechniciargraie control standards and ore spotting.

e Scout drilling of depth extensions to evaluate pti& for reserve growth at higher gold prices andélective underground stoping below the HW
contact of the main arenite from declines developgf the pit bottom.

« Ongoing evaluation of gold prospects on the adjgpermits and development of a business plan District and renewal of exploration permits.
An estimate of costs for these initiatives is pdad in Table 20.1.

Table 20.1 Recommended exploration program anBudget 2008/10

Cost
uss$
Location # Holes Metres (‘000) Purpose
EMZ US$650/0: 88 17,60( 2,80C Upgrade resources + reserves inven
EMZ North 25 5,00( 80C Expand resources + reserves inventory for area
200 m north of May 2007 block moc
EMZ South 20 3,00( 48C Expand resources + reserves inventory for area
200 m south of May 2007 block moc
Trench Mapping 25 Training of mining geologists + Ore spotts
Depth Extensions 10 3,00( 48C Scout potential for EMZ underground mining in main
arenite in 6 — 10 m cut below HW contact in intér200
m BS
Other permits 45 6,75( 1,08C Upgrade of mineral resources + reserves inventory:
Essakane North, Falagountou, Gos
Total 18¢ 35,35( 5,66¢

20.2 Mining
G Mining Services Inc. recommends the followingitiddal studies:

»  Detailed geochemical characterization of the make(ore and waste, arenite and argillite formati@aprolite, transition and fresh rock) contained
within the final pit to confirm the non-acid
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generating nature of the materials and the risgardéng arsenic leaching for certain materialspiplicable.
*  Optimization studies regarding waste disposal withe overburden storage facility to minimize Idegn environmental impacts.
« Identification of suitable construction materialaang the pit waste materials.
»  Engineering studies to replace emulsion explosivids cheaper ANFO.
e Sponsor studies on the long-term water qualithefwater within the planned pit lake.
20.3 Processing and Tailings Disposal
GRD Minproc and G Mining Services Inc. recommerd filllowing additional studies:

«  Determination of the kaolinite content within th&e&rent types of saprolite ores and its impacsbnry density and viscosity within the leaching
circuit and final slurry density for tailings disgal.

e Thickening tests for saprolitic ore.
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23 Certificates

. G Mining Services inc, &}
b

CERTIFICATE OF QUALIFIED PERSON (QP)

1
2.

3.

10.

11.

I, Louis Gignac, President and Principal of G Mmi&ervices Inc., 8250 Racine, Brossard, QuébeclJ®X certify that:

| have graduated from Laval University, Canada witB.Sc. In Mining Engineering in 1973, from theilnsity of Minnesota, USA with a M.Sc.
Mining Engineering in 1974, and from UniversityMfssouri -Rolla, USA with a Doctorate of Engineering (D. Enig. Mining Engineering in 197

I am in good standing as a member of the Ordemgirteers of Québec (No. 24041) and | am a membgreo€anadian Institute of Mining and the
Society for Mining, Metallurgy and Exploration.

| have worked in the mining industry continuousiyce my graduation from university.

| have read the definition of “qualified persont set in the National Instrument 43 - 101 (“NI 4381") and certify that as a result of my educat
affiliation with a professional association (asidefl in NI 43 - 101) and past relevant work expese | fulfill the requirements to be a “qualified
person” for the purposes of NI 43 - 101. | haverbieeolved in mining operations, engineering, canstion and development, financial evaluation
and acquisition and senior management in the minedastry for thirty five years.

| have made two visits to the Essakane Projectay 007 and March 2008.

| am responsible for the preparation of Sectior®, B, 4, 5, 15, 18.2, 18.3, 18.5, 18.7, 18.8, 183910, 19.3 and 20.3 of the Technical Report
entitled “lAMGOLD CorporationUpdated Feasibility Study — Essakane Gold Projguatkina Faso” dated March 8, 2009.

I am independent of the issuer as defined in Sedtid of National Instrument 43 - 101.

| have read national Instrument 43 - 101 and FoBm #01F1, and the Technical Report has been pedparcompliance with that instrument and
form.

As of the date of this certificate, to the bestmyf knowledge, information and belief, the TechnRaport contains all the scientific and technical
information that is required to be disclosed to emdie Technical Report not misleading.

| consent to the filing of the Technical Reportiwéiny stock exchange or any regulatory authorityamy publication by them, including electronic
publication in the public company files on theirhgées accessible by the public, of the Techniegidrt.

Dated at Longueuil, this 3rd day of March 2009.

/sl Louis Gignac

Signed: Dr. Louis Gignac, In
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CERTIFICATE of QUALIFIED PERSON
(a) I, lan Martin Glacken, of 50 Colin St. Wesrth, Western Australia, do hereby certify that:

(b) 1'am the co-author of the technical repdhed “lAMGOLD Corporation:Updated Feasibility Study — Essakane Gold Profuatkina Faso”(the ‘Technical
Report) effective Juned , 2008 and readdressectivad , 2009 to IAMGOLD Corporation

(c) | graduated with the following degrees:

BSc (Honours) Geology, Durham University (UK), 1979

MSc Mineral Exploration and Mining Geology, Royal®ol of Mines (Imperial College), London (UK), 198

MSc Geostatistics, Stanford University (USA), 1996

Grad. Dip. Computing, Deakin University (Australiap97.

| have the following professional qualifications:

Fellow of the Australasian Institute of Mining aktetallurgy

Chartered Professional Geologist (AusIMM)

Member of the Institute of Materials, Mining and teéurgy, UK

Chartered Engineer (Europe).

| have worked as a Geologist continuously for altof 27 years since my graduation from univeraitg have worked in exploration and mining geology i
addition to resource evaluation and geostatisticave worked in a wide range of commodities anala@gical environments including gold, copper, nicke
lead/zinc, uranium and phosphate.

I have read the definition of ‘qualified persont set in National Instrument 43-101 (‘the Instrurtipand certify that by reason of my educationjlifion with a
professional association and past relevant worlegepce, | fulfil the requirements of a ‘qualifiperson’ for the purposes of the Instrument. | Hasen involved
in a Mineral industry (resource evaluation) corisglipractice for 10 years, including gold depostlaation for all of that time.

(d) 1 have made current visits to the Essakanpgaty in July 2006 for 6 days and in May 20084atays.

(e) 1 am responsible for the preparation of teetions of the Technical Report as detailed in &&bl.

(f) 1 am independent of the issuer as defineskiction 1.4 of the Instrument.

(g) | have not had prior involvement with the peaty that is the subject of the Technical Repefote the site visit.

(h) I have read the Instrument and Form 43-104Rd,the Technical Report has been prepared inl@mep with that instrument and form.

(i) As of the date of this certificate, to thesbef my knowledge, information and belief, the fiieical Report contains all the scientific and téchhinformation
that is required to be disclosed to make the Teehfeport not misleading.

Dated at Perth WA this 8 t h day of March, 2009

Al
LU LY
A ——————— B
! ey S P
—
—ae o bare M BLACER
SEduaEy

lan M. Glacken, FAusIMM(CP), CEng
Principal Consultant, Optiro Pty Ltd.
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HAMPTON OFFICE PARK NORTF 146, RUE 13.49, ZONE ZOGON
20 GEORGIAN CRESCEN 09 BP 11 OUAGADOUGOU C
BRYANSTON, 2021, JOHANNESBURG, S BURKINA FASO
TELEPHONE: +27 11 514 000 +266 5036 914
P.0O. BOX 68228, BRYANSTON, 20z WWW.GOLDFIELDS.CO.z#

WWW.MINPROC.COM.AU
Essakane DEFINITIVE FEASIBILITY STUDY
CERTIFICATE of QUALIFIED PERSON

(a) 1, John Francis Hawxby, Senior Project Mana&RD Minproc (Pty) Ltd, Highbury House, Hamptofffi@e Park North, 20 Georgian Crescent, Bryanston.
South Africa 2021 do hereby certify that:

(b) I have reviewed the relevant portions of thehtecal report titled “IAMGOLD Corporatioridpdated Feasibility Study — Essakane Gold Projatkina Faso
" the ‘Technical Report’ effective June®3 , 200&laraddressed March8 , 2009 to IAMGOLD Corporation

(c) I graduated with a BSc in Electrical Enginegrirom the University of Natal, South Africa, in2®

| am registered as a Professional Engineer witletigineering Council of South Africa (Reg. No. 20081) and | am a Member of the Institution of Emgiring
and Technology in the United Kingdom (Membership W8020256).

I have worked as an Engineer continuously for al toft 36 years since my graduation from universititjally in the electrical supply industry, folleed by 23
years in the mining industry and for the last 9rgdéhave been a Project Manager for the desigrcanstruction management of process plants fomtiméng
industry throughout Africa.

I have read the definition of ‘qualified persont set in National Instrument 43-101 (‘the Instrurtipand certify that by reason of my educationjlifion with a
professional association and past relevant worlegepce, | fulfil the requirements of a ‘qualifiperson’ for the purposes of the Instrument. | Hasen involved
in the preparation of definitive feasibility studiand the design, construction and commissionirgadess plants, for the mining industry, for 9rgedhis has
included work for CVRD in Gabon, Gold Fields andglmAshanti in South Africa and Golden Star Researin Ghana.

(d) I have made two current visits to the Essalgieein Burkina Faso. The first was in October 20fi&he start of the DFS and the second in Sepe2H07.
(e) I am responsible for the preparation of theises of the Technical Report as detailed in Table

(f) I am independent of the issuer as defined atise 1.4 of the Instrument.

(g) Other than the preparation of the definitivadibility study | have not had prior involvementhvihe property that is the subject of the TecHriReport.

(h) I have read the Instrument and Form 43-101Rd the Technical Report has been prepared in camg®iwith that instrument and form.

(i) As of the date of this certificate, to the bestmy knowledge, information and belief, the TeicahReport contains all the scientific and teclahioformation
that is required to be disclosed to make the Teetmeport not misleading.

Dated at Bryanston South Africa thi€¥3  of Marcb02

/s/ John F. Hawxb

Signed

John F. Hawxby (Pr.Eng, MIET, MSAIEE, BSc. En
Senior Project Manag:

GRD Minproc (Pty) Ltc
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l G Mining Services Inc. ﬁ
[ I A1

CERTIFICATE OF QUALIFIED PERSON (QP)

1.

2.

10.

11.

12.

I, Louis-Pierre Gignac, Senior Mining Engineer @Mining Services Inc., 8250 Racine, Brossard, @aéltX 1T8, certify that:

| have graduated from McGill University, Canadahnt B.Sc. In Mining Engineering in 1999, and frosole Polytechnique de Montréal, Canada
with a M.Sc.A. in Industrial Engineering in 2002.

| am in good standing as a member of the Ordemgirieers of Québec (#132995) and | am a membéreoCanadian Institute of Mining.

| have worked in the mining industry continuousiyce my graduation from university.

| have read the definition of “qualified persont set in the National Instrument 43-101 (“NI 43-1pand certify that as a result of my education,
affiliation with a professional association (asidefl in NI 43-101) and past relevant work expergndulfill the requirements to be a “qualified
person” for the purposes of NI 43-101. | have biegnlved in mining operations, engineering and fiicial evaluation for 8 years, including pit
optimization, surface mine design, mineral resealeulations and mine scheduling. This has includetk at Rosebel Gold Mines NV, the Camp
Caiman Project and work on other pre-feasibilityg &masibility studies.

| have made one visit to the Essakane Project ircMa008.

| am responsible for the preparation of Section8,177.4, 18.4, 19.2 and 20.2 of the Technical Repttitled “ IAMGOLD CorporationUpdated
Feasibility Study — Essakane Gold Project, Burkfiaaso” dated March 3 , 2009.

| am independent of the issuer as defined in Sedtid of National Instrument 43-101.
| have read national Instrument 43-101 and Form@B~1, and the Technical Report has been prepareahipliance with that instrument and form.

As of the date of this certificate, to the bestmyf knowledge, information and belief, the TechniRaport contains all the scientific and technical
information that is required to be disclosed to ettle Technical Report not misleading.

| consent to the filing of the Technical Reportiwéiny stock exchange or any regulatory authorityamy publication by them, including electronic
publication in the public company files on theirhwées accessible by the public, of the Techniegdrt.

A copy of the “IAMGOLD CorporationtUpdated Feasibility Study — Essakane Gold ProjBatkina Faso”is submitted as a computer readable file.
The requirement of electronic filing necessitatdssitting the report as an unlocked, editable filgccept no responsibility for any changes made to
the computer file after it leaves my control.

Dated at Longueuil this 3rd day of March 2009.

/sl Louis-Pierre Gignac

Signed

Louis-Pierre Gignac, Enc
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PHILIP R. BEDELL

CERTIFICATE

As an author of a portion of this report, I. PhiRp Bedell do hereby certify that:

1.

10.

11.

12.

13.

I am employed as the Senior Principal Geotechrioglineer by, and carried out this assignment fotdé& Associates Ltd, 309 Exeter Road, Unit 1,
London, Ontario N6L 1C1 tel (519) 652-0099 fax (p£92-6299.

This certificate applies to Section 18 “Other reletvdata and information”, specifically sections118nd 18.6, of the Technical Report entitled
“IAMGOLD Corporation: Updated Feasibility Study -s&kane Gold Project, Burkina Faso”, effective Rifle 2009 and readdressed March 3 , 2009.

| hold the following academic qualifications:

B.E.Sc., Civil Engineering, The University of Weasté®ntario, 1966

M.E.Sc., Soil Mechanics and Foundation Engineeritigs University of Western Ontario, 1967.

| am a registered Professional Engineer of Onigmiembership number 03046018); as well, | am a Dedeyl Consulting Engineer in Ontario (No. 14!

| have worked as a geotechnical engineer and camsdbr the last 41 years. My work experienceudels being Senior Project Director, Manager and
Design Engineer responsible for major civil enghiregeworks including the design and constructiomifiing, transportation and municipal infrastruetur
projects. The mining projects have included theiggmical investigation, design and constructiomitasing for open pit mines and related tailings
facilities and infrastructure, as well as respoittigjifor the review and report preparation foraénsic investigation of a tailings dam failureSauth

America;

| am familiar with NI 43-101 and, by reason of ediien, experience and professional registratidulfil the requirements of a qualified person afirted
in NI 43-101.

| have visited the property which is the subjecthi$ report in May 2008;

| managed the preparation by Golder Associatesditthe Technical Memoranda on Water Supply and &dament, Tailings Storage and Waste Rock
Stabilization and Characteristics. The relevantipos of these memoranda have been summarize@ iHAMGOLD Corporation: Updated Feasibility
Study — Essakane Gold Project, Burkina Faso” Teatiteport.

| am independent of the parties involved in thegestion for which this report is required, othwart providing consulting services;

I have had no previous involvement with this prayer

I am familiar with NI 43-10l and | consider thaktportions of the report pertaining to the watgy, tailings and waste rock management have been
prepared in compliance with the instrument.

As of the date of this certificate, to the bestmyf knowledge, information and belief, the portiafishe technical report for which | am responsible
contain all scientific and technical informatioratlis required to be disclosed so as to make titenteal report not misleading.

I consent to the filing of the report with any Cdizn stock exchange or securities regulatory aitth@nd any publication by them of the report.

Dated March 3¢ , 2009

/ s/ Philip R. Bedell

Signed

Philip R. Bedell, P.Enc
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