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1.0 SUMMARY 

AMEC Americas Limited (AMEC) was commissioned by Guyana Goldfields Inc. 

(Guyana Goldfields) to prepare an independent Qualified Personôs Review and 

Technical Report (the Report) for Guyana Goldfieldsô wholly-owned Aurora Gold 

Project (the Project) located in Guyana.  The Report documents the results of an 

updated Preliminary Assessment (PA). 

1.1 Principal Outcomes 

 Updated Indicated Mineral Resource Estimate of 11.1 Mt grading 3.31 g/t Au (0.85 

g/t Au cut-off grade) that can potentially be extracted using open pit mining 

methods.  An additional 13 Mt grading 4.85 g/t Au at a 2 g/t Au cut-off can 

potentially be extracted using underground mining methods. 

 Updated Inferred Mineral Resource Estimate of 5 Mt grading 2.44 g/t Au (0.85 g/t 

Au cutoff grade) that can potentially be extracted using open pit mining methods.  

An additional 7.9 Mt grading 3.82 g/t Au at a 2 g/t Au cut-off can potentially be 

extracted using underground mining methods. 

 Life-of-mine projected at 17 years with approximately nine years at an 8,000 t/d 

production rate and seven years at a 4,400 t/d production rate.  Life-of-mine 

projected gold production of 4 Moz. 

 Capital costs are estimated at US$261.9 M for the open pit, and US$147.2 M for 

the underground portions of the planned mining operation.  Sustaining capital 

estimated at US$80.4 M, and additional equipment capital estimated at US$30.9 M 

 Predicted life-of-mine open pit operating costs of US$2.44/t for mineralized 

material, and US$2.21/t for waste; predicted underground operating costs of 

$38.23/t for Years 1 to 3 and US$27.31/t for Years 4 to end of mine life.   

 Predicted life-of-mine process costs of US$8.43/t (including US$3.29/t for power) 

in Years 1 to 3, to US$10.02/t (including US$4.71/t for power) for Years 4 to end of 

mine life 

 At $750/oz gold price pre-tax undiscounted cumulative cash flow is US$877.9 M.   

 The Net Present Value (NPV) using an 8% discount rate is US$235.8 M and the 

Internal Rate of Return (IRR) is 16.3%. 

 Cash flow analysis shows the Project generates positive cash flow from operations 

in all years except Years -2, -1, and 1. Payback period for the base case is six 

years. 
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1.2 Project Setting, Location and Access 

The Project is located approximately 170 km west of Georgetown, the capital of 

Guyana and 130 km from Bartica, a settlement at the junction of the Essequibo and 

Cuyuni rivers that forms the rallying point for work in the north-western interior of 

Guyana.   

The site, which has a history of exploratory operations dating to the 1940s, is in a 

largely uninhabited area of the Guyana rain forest on the south bank of the Cuyuni 

River, and there are no villages within 40 km of the site.  

Guyana Goldfields has constructed a short (~600 m) dirt and gravel runway on the 

southern bank of the Cuyuni River adjacent to the exploration camp, which is suitable 

for helicopters and short-takeoff-and-landing aircraft.   

Any projected exploitation of the Project would require building a greenfields project 

with attendant infrastructure.  All major items and equipment would need to be 

imported or obtained from Georgetown.  Power for any future mining operation would 

have to be generated.  Process and potable water could be sourced from the Cuyuni 

River.   

It would be expected that any future mining activities within the Project would be able 

to be operated on a year-round basis. 

1.3 Mineral Tenure 

The Project consists of the A-1 prospecting licence, which covers approximately 

14,000 acres, and is held in the name of Guygold Inc., a wholly-owned Guyana 

Goldfields subsidiary company.  The Project has not been legally surveyed, nor is 

there any requirement for a legal survey under Guyana law. 

1.4 Surface Rights 

Guyana Goldfieldsô investigations to date have identified only one surface rights 

holder, however some additional surface rights within the area of the Project may 

expected to be held by private individuals.  Land access in these instances would 

therefore be subject to negotiation with individual land owners.  Land access for the 

exploration programs completed to date has typically been negotiated without 

problems. 
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1.5 Royalties 

The Project is subject to a 5% royalty payable to and determined at the discretion of 

the Guyana Geology and Mines Commission. 

An annual payment of US$100,000 is payable to Alfro Alphonso for as long as the 

Guyana Group maintains an interest in the Project, up to a maximum of US$1.5 M. As 

of July 31, 2009, total payments of US$500,000 have been made to Alphonso and a 

balance of US$1 M remains. 

1.6 Permits and Environment 

All work undertaken on the Project to date has been performed under the appropriate 

work permits.  Guyana Goldfields will need to acquire a mining lease prior to mine 

development, and source relevant permits for the operation. 

Environmental liabilities associated with the Project are restricted to the exploration 

camp and airstrip. 

1.7 Geology and Mineralization 

The Project is situated within the Guiana Shield, which is located in the northern part of 

the Amazon Craton and is surrounded by Neo-Proterozoic orogenic belts.  The 

Amazon Craton was part of the West African Craton until the opening of the Atlantic 

Ocean about 115 Ma.  Within the Guiana Shield, there are three major greenstone 

belts, Barama, Cuyuni and Mazaruni.   

The Project is hosted in the Cuyuni greenstone belt, which consists of a lower basaltic 

assemblage overlain by an andesiteïrhyolite unit that is in turn overlain by 

sedimentary rocks, including shale and fine-grained greywackes.  Ultramafic rocks and 

carbonate rocks occur locally.  Intrusive rocks include the Proterozoic-age Iromaï

Ranka, Aurora, and Katruni medium-grained granodiorite and diorite intrusions, and 

late-stage basic sills and dykes. 

There are four major mineralized zones at Aurora, Roryôs Knoll, Aleck Hill, Mad Kiss 

and Walcott Hill.  Each of these major zones includes some minor zones that have 

been found by step-out drilling while developing the major zones.  

The exploration activities have outlined two types of mesothermal-style gold 

mineralization.  Roryôs Knoll and East Walcott Hill have been interpreted to be bodies 
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of gold-mineralized tonalite, characterized by carbonate, sericite and quartz alteration.  

The other zones contain shear-hosted quartz-sulphide-Au veins, characterized by 

varying amounts of ankerite, pyrite and sericite. 

1.8 Exploration and Development History 

A number of parties explored the Aurora deposits prior to Guyana Goldfieldsô 

involvement.  Work completed in the period 1911 to 1995 comprised a small-scale 

mining operation (primarily between 1940ï1948), gridding, soil, rock chip, saprolite 

and stream sediment sampling, geological mapping, airborne and ground geophysical 

surveys, rehabilitation, mapping and sampling of underground workings, trenching, 

and core drilling.   

The primary exploration tool for the Project is diamond core drilling, due to the 

significant saprolite cover across the property.  

Since Guyana Goldfields acquired the Project, work has included core drilling, baseline 

environmental studies, metallurgical testwork, and mining, hydrological and 

geotechnical studies, which culminated in a PA in 2008.  This report presents 

additional information used to support an updated PA. 

1.9 Drilling 

There is limited information on the legacy drill programs completed prior to Guyana 

Goldfields exploration programs.  Legacy drill data comprise 131 core holes for  

15,727 m of drilling. 

Guyana Goldfields had completed 624 core holes (152,399 m) on the Project as at 31 

July 2009.  As of the signature date of this Report, Guyana Goldfields is continuing an 

aggressive drill program, which includes infill, step-out, geotechnical and 

condemnation drilling. 

1.10 Sample Preparation and Analysis 

Prior to the 2009 drill program, core samples were submitted to the Georgetown 

branch of Loring Laboratories (Guyana) Ltd. (Loring) as the principal assay laboratory.  

The laboratory is not certified.  From 2009, samples are submitted to ACME 

Laboratories in Georgetown.  ACME Georgetown has ISO 9001:2000 accreditation. 
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The 2000 to 2003 core drill programs did not have a QA/QC process in place.  QA/QC 

commenced in 2004, and consisted of insertion of a certified reference material (CRM) 

and blank.   

A total of 211 bulk density determinations were performed on drill core by Guyana 

Goldfields staff onsite in Guyana, using water immersion methods.  Data were 

collected from a representative suite of all rock types, mineralization types and grade 

ranges.  Densities ranged from 2.76 t/m3 to 2.85 t/m3. 

1.11 Data Verification 

A number of verification programs have been undertaken on the Project, performed for 

previous technical reports by independent qualified persons, and by AMEC in support 

of this technical report. 

The database review concluded that the database files, as submitted to AMEC on 30 

March 2009, were complete, and able to support mineral resource estimation.   

A review of the sampling precision, accuracy and contamination indicated that there 

were sufficient outlier samples to be of concern.  AMEC was unable to determine the 

cause, but such outliers can result from a combination of poor assay precision, sample 

mix-ups and mislabelling.  Resampling of 31 pulps by ALS Chemex to compare results 

with the Loring assays returned a number of outlier samples.  As a result, a more 

detailed resample program (189 samples) was undertaken.  Comparison of analytical 

results between ALS Chemex and Loring indicated poor analytical precision at Loring.  

Review of the CRM and blank samples submitted with the re-assays indicated an 

analytical precision problem at ALS Chemex as well.  

1.12 Metallurgical Testwork 

Metallurgical testwork was completed on samples of mineralization that are 

representative of the Project mineralization.  Tests were performed by SGS Lakefield 

in Canada, and included comminution (SMC and Bond ball mill) test, abrasion index, 

gravity separation, whole-ore cyanidation, carbon-in-leach kinetics and carbon 

adsorption kinetics, cyanide destruction and environmental testwork, and rheology 

tests.  JKSimMet software was used to support process design. 
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1.13 Mineral Resource Estimation 

The database used to support mineral resource estimation was closed as at 30 March 

2009.  It contains 508 drill holes with 46,778 gold assays.  Guyana Goldfields 

personnel generated 173 mineralized 3D wireframes within a 0.40 g/t Au mineralized 

envelope.   

Block models were generated from these data by SRK Consulting Ltd (SRK).   

AMEC reviewed the Guyana Goldfields wireframe interpretations, and the SRK block 

model.  The wireframes were found to be adequate, but as many are based on single 

drill hole intercepts, additional drilling to confirm grade and geological continuity is 

required.  The grade caps applied by SRK were noted to remove approximately 20% 

of the contained metal, and require review in the next model update.   

AMEC developed a verification block model that differs from the SRK model in that it 

contains updated drill collar co-ordinates, an additional 48 drill holes, has edited 

mineralized wireframes that more closely honour a 0.40 g/t Au mineralized envelope, 

and uses an inverse distance weighting interpolation method.  The AMEC model has 

fewer tonnes at a higher grade than the SRK model. 

AMEC used the SRK block model (except for Roryôs Knoll, which used the AMEC 

block model) as the basis for optimising open pit and underground mineral resources.  

The surface mineralization was constrained by a pit design, using an Au price of 

US$750/oz and subsequently, a basic underground mine design was applied to the 

block estimates below the open pit design.   

Mineral resources are summarized in Table 1-1 and Table 1-2 for the open pit and 

underground, respectively.  The tables present a range of cut-off grades (COG).  The 

base case cut-off grade for the open pit is 0.85 g/t Au, whereas 2 g/t Au is the base 

case cut-off grade for the underground mineral resources.  The Roryôs Knoll mineral 

resource is reported using the AMEC block model; all other mineral resources are 

reported using the SRK block model.  Mineral resources have an effective date of 02 

June 2009.  Jeff Smith, P.Geo is the qualified person for the estimate.  AMEC cautions 

that mineral resources are not mineral reserves and do not have demonstrated 

economic viability.  The estimate of mineral resources may be materially affected by 

environmental, permitting, legal, title, taxation, socio-political, marketing, or other 

relevant issues. 
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Table 1-1: Open Pit Mineral Resources ï Aurora Project.  Effective Date 02 June 2009; 

J. Smith, P.Geo. 

OPEN PIT-INDICATED MINERAL RESOURCES*  OPEN PIT-INFERRED MINERAL RESOURCES* 

Zone 

COG 
(g/t 
Au) K Tonnes** 

Au 
g/t Kg Au 

K Oz 
Au**  Zone 

COG (g/t 
Au) K Tonnes** 

Au 
g/t Kg Au 

K Oz 
Au** 

TOTAL OP-
Indicated 
Mineral 

Resources 

0.60 12,717 2.99 38,000 1,222  

TOTAL OP-
Inferred 
Mineral 

Resources 

0.60 5,714 2.23 12,732 409 

0.65 12,354 3.06 37,774 1,214  0.65 5,596 2.26 12,658 407 

0.70 12,019 3.12 37,550 1,207  0.70 5,453 2.30 12,562 404 

0.75 11,706 3.19 37,323 1,200  0.75 5,307 2.35 12,456 400 

0.80 11,442 3.24 37,120 1,193  0.80 5,155 2.39 12,338 397 

0.85 11,136 3.31 36,868 1,185  0.85 5,013 2.44 12,221 393 

0.90 10,852 3.37 36,620 1,177  0.90 4,850 2.49 12,078 388 

0.95 10,566 3.44 36,356 1,169  0.95 4,707 2.54 11,947 384 

1.00 10,292 3.51 36,090 1,160  1.00 4,548 2.59 11,792 379 

* Open Pit mineral resources reported from the SRK 2008 block model (Roryôs Knoll reported from AMEC 2009 block model) using a 0.85 g/t Au cut-off 
grade (COG) as base case (shown in grey in table). 

* Open Pit mineral resources reported within the July 19, 2009 pit design (pit design based on the SRK 2008 block model & optimized at 0.65 g/t Au). 

Tonnes and gold ounces are rounded to the nearest thousand. 

Mineral resources are not mineral reserves and do not have demonstrated economic viability 

 

 

 

Table 1-2: Underground Mineral Resources ï Aurora Project.  Effective Date 02 June 

2009; J. Smith, P.Geo. 

UNDERGROUND-INDICATED MINERAL RESOURCES*  UNDERGROUND-INFERRED MINERAL RESOURCES* 

Zone 

COG 
(g/t 
Au) K Tonnes** Au g/t Kg Au 

K Oz 
Au**  Zone 

COG (g/t 
Au) K Tonnes** 

Au 
g/t Kg Au 

K Oz 
Au** 

TOTAL 
Underground 

Indicated 
Mineral 

Resources 

1.80 14,169 4.60 65,171 2,095  

TOTAL 
Underground 

Inferred 
Mineral 

Resources 

1.80 8,928 3.60 32,166 1,034 

1.90 13,546 4.73 64,077 2,060  1.90 8,402 3.71 31,192 1,003 

2.00 13,010 4.85 63,035 2,027  2.00 7,931 3.82 30,269 973 

2.10 12,446 4.96 61,788 1,987  2.10 7,483 3.93 29,386 945 

2.20 11,877 5.11 60,636 1,950  2.20 6,844 4.09 28,017 901 

2.30 11,367 5.23 59,440 1,911  2.30 6,381 4.23 26,983 868 

2.40 10,778 5.39 58,120 1,869  2.40 5,996 4.35 26,082 839 

** Underground mineral resources for Aurora reported  from the SRK 2008 block model (Roryôs Knoll reported from AMEC 2009 block model) using a 
2.00 g/t Au cut-off grade (COG) as base case. 

** Underground mineral resources for Aurora have been estimated using a basic underground mine design at a PA level for purposes of assessing 
prospects of economic extraction. 

Tonnes and gold ounces are rounded to the nearest thousand. 

Mineral resources are not mineral reserves and do not have demonstrated economic viability 
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1.14 Proposed Mine Plan 

1.14.1 Open Pit 

The open pit development covers the following geological areas: Roryôs Knoll, East 

Roryôs Knoll, Aleck Hill, South Aleck Hill, North Aleck Hill, Walcott Hill, East Walcott 

Hill, Mad Kiss, South Mad Kiss, and West Mad Kiss. 

The pit design comprises five main pits over these areas that are eventually coalesced 

into one larger pit.  The overall pit is limited to remain 50 m from a dyke constructed to 

protect the workings from the Cuyuni River floodplain.  Overall pit slopes vary from 43º 

to 51º in rock and 26º to 34º in saprolite, based on variable face slopes and berm 

widths for geotechnical zones.  Ramps are designed 25 m wide for double lane 

access, narrowing to 15 m single lane access in the bottom 25 m depth of each pit 

area.  There are no haul ramps on the north side of Roryôs Knoll area by the river dyke 

to reduce the slope angle and extend the pit bottom further.   

The pit design is based on a 0.65 g/t Au cut-off grade pit shell using a US$750/oz gold 

price, and has a waste to mineralization strip ratio of 9.5:1.  The strip ratio varies in the 

individual pit areas from 8 (for Aleck Hill and North Aleck Hill) to 17 (for South Mad 

Kiss).  The saprolite depth varies from 11 m in Roryôs Knoll to 63 m in Aleck Hill. 

Pit production was scheduled to mine Roryôs Knoll first, opening up access for the 

underground portal development as soon as possible.  Once saprolite is mined out in 

Roryôs Knoll, the other pit areas are started, mining all saprolite out while continuing in 

rock in Roryôs Knoll.  The sequence continues with Aleck Hill, then South Mad Kiss 

and North Aleck Hill.  The central area Walcott Hill is left until last in order to keep 

open haul access to the mill for North Aleck Hill open.  Mining is scheduled based on a 

350 day year and starts pre-production 390 days prior to mill start up to better utilize 

the equipment fleet over the mine life with the higher strip ratio in the early years.  Mill 

feed is targeted at 8,000 t/d for the first three years then reduced to 5,000 t/d for the 

remainder of the open pit mine life to incorporate the underground production.  The 

life-of-mine for the open pit is 9.6 years including the pre-production waste removal.  

The major equipment requirements for the open pit operation include sixteen 100 t 

haul trucks, four 8.8m3 loaders, and four 6.5ò drills. 

1.14.2 Underground 

The Roryôs Knoll Underground deposit stretches from approximately 240 m to 1,350 m 

below ground surface.  The primary access to the Roryôs Knoll Underground 

mineralized material will be through a 5.8 m diameter shaft and a service ramp.  Sub-
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level open stoping was selected as the preferred mining method based on a list of 15 

criteria developed by AMEC and Guyana Goldfields.   

The Roryôs Knoll Underground deposit has been divided in three mining fronts, each 

producing 1,200 t/d (on average), in a total of 3,600 t/d.  Stopes will be mined in a 

ñprimary-secondaryò sequence starting at the bottom of the mining front and 

progressing upwards and ñcentre-outò.  Paste fill was selected as the preferred backfill 

method.  The crown pillar immediately below Roryôs Knoll open pit will be recovered 

near the end of mine life and have been assigned a lower mining recovery than other 

stopes. 

The Satellites Underground mining zones (i.e. Aleck Hill Underground, North Aleck Hill 

Underground, Mad Kiss Underground, and South Mad Kiss Underground), as a 

supplemental production source for the Roryôs Knoll Underground, extend 

approximately from below the open pit bottoms of 30 m to 140 m.  For the Satellites 

Underground, the ramps are the primary access, and the mining method is the same 

as the Roryôs Knoll Underground.  The overall production rate from the Satellite 

Underground was set at 800 t/d. 

Life-of-mine for the underground operation is approximately 17 years.  The major 

equipment requirements for the underground operation include 2-boom jumbo drills,  

in-the-hole (ITH) production drills, load-haul-dump units (LHD), development and 

production haulage trucks, and service equipment. 

1.14.3 Production Schedule 

The combined open-pit and underground production schedule is shown in Table 1-3 

and Table 1-4.  The dates assigned to the production plan are for illustrative purposes 

only and there is no assurance that the commencement date for mining will be as 

shown. The mine production schedule and resulting cash flows represent forward-

looking information. The assumptions and factors considered in preparing the forward-

looking information are contained in the relevant sections of the report.   

AMEC cautions that the production schedule is partly based on Inferred Mineral 

Resources that are considered too speculative geologically to have the economic 

considerations applied to them that would enable them to be categorized as Mineral 

Reserves, and there is no certainty that the preliminary assessment based on these 

Mineral Resources will be realized.  
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Table 1-3: Combined OP-UG Production Plan, 2010-2019 
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Table 1-4: Combined OP-UG Production Plan, 2020-2028 
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1.15 Process Plant Design 

The processing plant is planned to treat a blend of the saprolite/transition rock and 

hard mineralized material at a rate of 8,000 t/d.  Saprolite mineralization, which is soft, 

will be crushed using a mineral sizer; the harder mineralized fresh rock will be crushed 

using either a jaw or gyratory crusher.  Crushed material will feed into a semi-

autogenous grind (SAG) mill.  A circulating load (20%) of the SAG mill discharge will 

be conveyed to a pebble crusher.  A cone crusher rated at 70ï100 t/h will be selected 

for pebble crushing.  The SAG mill discharge will be split equally and feed two parallel 

ball mills in closed circuit with a cyclone pack. 

To maximise recovery of gravity recoverable gold, a portion of the cyclone underflow 

would be diverted to a Knelson concentrator.  Based on preliminary metallurgical 

results it is anticipated that approximately 35 to 50% of the gold would be recovered by 

gravity.   

To improve the cyanidation kinetics the thickener underflow is proposed to feed a pre-

aeration tank before the leach tanks.  The slurry from the leach tanks will be pumped 

to the carbon in pulp (CIP) circuit, which conceptually would be a train of six agitated 

tanks.  Loaded carbon will be directed to the carbon stripping circuit.   

Cathode gold would be periodically removed under tight security, refined to doré in a 

furnace and cast into bars for shipment and sale. 

Tailings from the last CIP tank are planned to be discharged to a cyanide destruction 

plant.  The residual cyanide content would be reduced below permissible levels 

through oxidation, using a SO2 air process. 

1.16 Infrastructure Requirements 

Construction and operations supply will be substantially sourced from off shore.  

Guyana has little or no industrial base or manufacturing of bulk operations supply and 

consumables.  Materials will be sourced within Guyana as available and as 

commercially competitive.   

Cargo will be consolidated and stored at an off shore marine terminal in advance of the 

shipping schedule to ensure effective use of available shipping capacity.  The Port of 

Houston with close proximity to industrial facilities, industrial suppliers and service 

providers, offers a reduction in inland freight charge and creates a significant 

advantage to operations supply for the Project. 
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Marine cargo will be destined for Buckhall Port on the Essequibo River.  Delivery 

options are available including barging from Georgetown or transferring cargo from 

ocean going vessels to lighters at the Essequibo River mouth and barging to the port.  

A truck-and-trailer operation will take materials and equipment from Buckall to a barge 

crossing on the Cuyuni River.  Transport equipment based at the mine site will drop 

empty trailers at the Cuyuni River barge staging area and transport the loaded trailers 

to the mine site. 

Barama Company Limited has constructed forest access road for its logging 

operations in close proximity to the Cuyuni River and within 40 km of the Project.  

Sections of the 150 km of Barama logging road from the Buckhall Port to the Cuyuni 

River will require upgrading and surfacing.  The 40 km section of undeveloped road 

will require new road construction and feature barge landings and standard river barge 

equipment to transit the Cuyuni River.   

On-site infrastructure is planned to include rock offload and crushing areas, mine 

buildings and warehouses, administration building, power generation facilities, 

accommodation complex, water and sewage management and treatment areas, waste 

disposal areas, on-site roads and drainage, airstrip, tailings and waste rock 

management areas, and a river dyke.   

The site layout for the Project has been determined based on the existing topography 

as well as the location of the deposits.  Condemnation drilling has determined that 

there are additional areas of mineralization to the southeast of the proposed open pit, 

precluding most of the works from being located on the easterly and southeast 

boundaries of the open pit. 

The planned process facilities, administration centre and operational facilities are 

located on the south side of the open pit so as to be as close as possible to the open 

pit and shaft headframe, while avoiding the east and southeast quadrants. 

The proposed tailings management area and the waste rock facilities are located on 

the sides of a ridge located on the west side of the open pit.  The use of the ridge 

minimizes the amount of dams and/or berms required.  

The accommodation complex is located close to the river on a westerly-trending ridge; 

however, if the selected site is within the riparian flood plain, a second site has been 

identified along the same ridge.  




