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1. Summary 

1.1 Description and Tenure 

The Yenipazar Optimization Study (Project) is situated on the Yenipazar Property, which is 
located at the geographic center of Turkey, at 4,364,000 N and 674,300 E, (using the 
Europe 1950 /UTM coordinate system). The Project lies approximately 220 km by road (195 
km straight distance) ESE of Ankara, the capital city of Turkey.  The Project is 1 km east of 
Eğlence village in a sparsely populated agricultural area of low to moderate topographic 
relief.  The closest city to the Project is Yozgat, situated about 70 km by road (50 km straight 
distance) NNE.  The nearest town is Boğazlıyan, approximately 35 km by road (30 km 
straight distance) SSE. 

The Yenipazar Property is held under one (1) operation license from the Turkish 
government. The Operation License (OP 72474) is held in the name of the Company’s 
wholly-owned subsidiary Aldridge Minerals Madencilik Ltd Sti. and has a total area of 
9239.15 ha shown within the red outline of Figure 1.1, Location Map of Yenipazar. The 
original license was issued in 2004 and renewed on May 21, 2014 for a period of 5 years. 

The revised Operation Permit, allowing Aldridge to extract gold, silver, copper, lead and zinc 
in a defined area within the operating license, was issued on May 21, 2014 and is valid for 5 
years.  The Operation Permit has a total area of 1995.21 ha and is shown within the blue 
perimeter of Figure 1.1. 

Figure 1.1 - Location Map of Yenipazar - Operation Licence and Permit 

 

On December 1, 2004, Aldridge entered into an agreement with Alacer to acquire a 65% 
interest in the Yenipazar Property. In July 2006, a revised option agreement was executed 
whereby, supplementary to earn-in conditions, Aldridge has the right to earn a 100% interest 
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in the Yenipazar Property in exchange for consideration of 250,000 common shares of the 
Company (issued).  In October 2010, the Company announced that a second amended and 
restated option agreement (the “Option Agreement”) had been executed with Alacer to 
extend the period within which the Company may earn a 100% working interest in the 
Yenipazar Property. In October 2012, the Company announced that it obtained a formal 
extension from Alacer to deliver a Feasibility Study (FS) by March 31, 2013.  This obligation 
was met for the Company to complete the earn-in for a 100% interest in the Yenipazar 
Property. The Company will pay Alacer a 6% net profit interest (“NPI”), as defined in the 
Option Agreement, until such time as operational revenues reach the amount of 
USD 165,000,000.  When revenues exceed this threshold amount, the NPI will increase to 
10%. 

1.2 Climate and Physiography 

The city of Yozgat is situated at the center of the Anatolian Plateau. The climate is that of a 
steppe climate, with enhanced temperature differences between day and night. Rainfall is 
low in the months from spring to fall, but there is more precipitation falling in the form of 
snow in winter. The average temperature is 23ºC in summer and -2ºC in winter. 

The topography is relatively flat, with gently rolling hills and an average elevation of 1050 m.  
The highest elevation is 1140 m and the lowest elevation is roughly 960 m.  Drill access to 
any point on the property is possible without road construction, or with a minimum of 
preparation. 

1.3 Infrastructure 

Road conditions on the property are very good throughout the seasons and access to the 
property is available from Yozgat and Kayseri under all climatic conditions. The nearest 
airport is Kayseri International Airport, which is 120-km SSE of Eğlence village and the 
closest railway station is approximately 20-km southwest of Kanlica.  Capadocia, a World 
Heritage Site, is located 90-km south of the Project. 

A high-voltage power line is located within 17 km of the Project site and all surrounding 
villages are connected to a medium voltage grid.  Turkish mobile phone operator signals are 
available on the property, and there is a cable phone network in Eğlence.  International 
courier companies, such as DHL, TNT and FedEx are located in Ankara and Kayseri. 

Permanent medical support and a nurse are available at the Yenipazar village clinic, 
approximately 9 km from the property.  There is a hospital in Yozgat, and university 
hospitals are in Ankara and Kayseri. 

General operating labour is readily available.  The mining contractor would, however, need 
to recruit from outside the province or train labour to be specialised in mining. 

1.4 Geology 

The area of central and western Turkey is comprised of a complex set of terrains that once 
resided in the Tethys Ocean during most of Jurassic-Cretaceous time, and was eventually 
swept against the Variscan / Cimmerian Tethyan margin in north Turkey at about the 
Cretaceous / Tertiary boundary.  Late Cretaceous subduction of the Tethys Ocean was also 
northward, under north Turkey. The resulting arc-magmatism created the Pontide copper 
belt with numerous volcanogenic massive sulphide (VMS) deposits.  Mid-to-Late Cretaceous 
subduction also took place within the Tethys Ocean and led to collision around the margins 
of the Central Anatolian micro-continent, within which the Yenipazar Project is located. 
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The Project area is dominated by Late Cretaceous granitoids, intruded upon crustal 
thickening and the associated medium grade metamorphism. The meta-sedimentary 
sequence is present over a wide area and consists mainly of marble and biotite schists, 
occasionally acidic to intermediate meta-volcanic rocks.  In the area of the Yenipazar 
polymetallic deposit, at least two deformation phases can be determined, the first one 
leading to high-angle schistosity, and the second one involving tight folding of the 
schistosity.  The schistosity dips largely at angles of about 30º to 90º, but with dip directions 
and angles varying strongly at a scale of a few metres.  Yet, on a scale of several tens to 
hundreds of metres, deformation is mild, and the Yenipazar Deposit forms a syncline which 
dips mostly at 10° to 20°, along its so far known strike length of 1700 m. 

The Yenipazar deposit falls into the broad category of a metamorphosed VMS deposit. 
Mineralization at Yenipazar rarely attains true massive sulphide levels; however, horizons 
containing 15% to 20% sulphides most commonly define areas of significant base and 
precious metal mineralization.  The main body of the deposit appears to be stratiform in 
nature. 

The highest grade zones are formed by breccias cross-cutting mineralization hosted in 
schist.  These breccias can be interpreted as related to feeder zones developed after the 
currently visible VMS-ore body was deposited. 

The Yenipazar polymetallic deposit contains gold, silver, copper, lead and zinc within the 
minerals chalcopyrite, galena, sphalerite and the Zn-bearing silicate mineral gahnite.  These 
minerals are typically associated with ubiquitous 10% to 50% disseminated pyrite.  The 
overall pyrite content related to the average metal grades reported here is 15% to 20% 
pyrite. 

1.5 Previous Exploration 

For a complete account of the previous exploration, the reader is referred to the technical 
report titled, “Technical Report and Updated Resource Estimate on the Yenipazar Base 
Metal Deposit, Turkey”, by P&E Mining Consultants Inc. and dated October 30, 2008.  This 
report has been filed on SEDAR (www.sedar.com). 

1.6 Mineral Resource Estimate 

P&E has completed an updated National Instrument 43-101 compliant mineral resource 
estimate for the Yenipazar deposit, with an effective date of November 26, 2012.  A total of 
500 drill hole records, encompassing both RC and DDH data (Table 1-1) were supplied by 
Aldridge for the updated estimate.  Of the 500 records, 21 records contain no associated 
assay data or fall outside the Project limits and, therefore, were not used for mineral 
resource estimation. 

Table 1-1 
Database Summary of Drillings 

  
Type Record Count Total Metres 
Reverse Circulation (RC) Drill 
Holes 355 47 551.5 

DDH (Core) Drill Holes 127 15 929.0 

Anatolian Exploration Drill Holes 9 2 016.1 

Geotechnical Drill Holes 9 1 829.0 

TOTAL 500 67 325.6 
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Industry standard validation checks were completed on the supplied databases. No 
significant errors were noted.  P&E believes that the database is suitable for mineral 
resource estimation. 

Aldridge has twinned a significant number of RC drill holes with DDHs.  Examination of the 
resulting twin sets suggests that assay grades for the RC drill holes may underestimate high 
grades as compared to diamond drill holes.  Visual examination of the twin sets also 
suggests that some mineralized material has been distributed through the RC drill holes and 
may, therefore, cause a bias when used for resource estimation. 

All RC drill holes within 6 m of a DDH (a total of 94 RC drill holes) were therefore not used 
for modeling purposes. In addition, assay results from nine historical drill holes (ES-1 
through ES-9) were used for defining the extents of the economic mineralization, but were 
not used for estimation.  All other RC drill holes were retained for modeling and estimation. 

A total of 289 bulk density measurements were supplied, with an average value of 2.77 t/m3.  
Bulk density block values were modeled separately for the sulphide and non-sulphide zones 
using Inverse Distance Squared interpolation of between 3 and 12 samples. The average 
bulk density modeled for the oxide zone is 2.45 t/m3, for the copper enriched zone it is 2.94 
t/m3, and for the sulphide zone it is 2.98 t/m3. 

P&E developed a set of preliminary Net Smelter Return (NSR) economic parameters for the 
mineral resource based on knowledge of local operations, as well as similar operations.  
NSR values for assays were then calculated using the NSR net values for sulphides.  
Calculated assay NSR values were subsequently used to define zones of potentially 
economic mineralization. 

A topographic surface was supplied by Aldridge. Surfaces delineating the overburden, 
oxide, and sulphide boundaries were generated by P&E using Laplace gridding of logged 
intercepts.  A three-dimensional wireframe of the zone of copper-enrichment was also 
generated from lithological logs (Figure 1.2). 

Mineralization domains have been previously modeled by P&E. In order to preserve 
continuity with previous mineral resource estimates, these mineralization domains were 
largely followed, based on a nominal USD 20/t NSR cut-off.  The resulting mineralization 
domains were consolidated into four zones, representing the Hangingwall, Main, South Main 
and Footwall deposits. 
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Figure 1.2 – Isometric Projection of Mineral Resource Domains 

 

View Looking East 
 

Red: Main Zone 
 
Lt Red: South Main Zone 
 
Cyan: Footwall Zone 
 
Green: Hangingwall Zone 
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The average sample length of all assays within the defined mineralization domains is 1.3 m, 
with individual assay intervals sampled at either 1.0 m to 2.0 m lengths. Assays values were 
therefore composited to 2.00 m, in order to provide equal support to all samples. A small 
number of unsampled intervals were treated as null values.  A total of 4,282 composites for 
each grade element were generated and exported to extraction files for statistical analysis 
and grade estimation. 

P&E generated summary statistics for the uncapped composite data.  A total of 4,099 
composites were generated for each element, with the majority of composites derived from 
the Main mineralization zone. 

The correlations between grade elements were also examined for the composite data, 
suggesting a high degree of correlation between Ag, Pb and Zn, and a moderate degree of 
correlation between Au and Cu (Table 1-2). 

Table 1-2 
Composite Correlation Matrix 

 
Ag Au Cu Pb Zn 

Ag 1 0.40 0.38 0.78 0.68 

Au 0.40 1 0.43 0.33 0.29 

Cu 0.38 0.43 1 0.29 0.26 

Pb 0.78 0.33 0.29 1 0.83 

Zn 0.68 0.29 0.26 0.83 1 

The presence of high-grade outliers for the composite data was evaluated by a review of 
sample population statistics and probability plots, as well as by iteratively comparing 
estimated global block means to the corresponding capped composite means. Capping 
thresholds were also selected that maintain the observed correlations between elements. 
Composite grades were capped to the selected threshold value prior to estimation 
(Table 1-3). 

Table 1-3 
Capping Thresholds 

 
Element Maximum Threshold Number Capped Capped Mean 

Ag (g/t) 446.82 g/t 280.0 g/t 8 27.7 g/t 

Au (g/t) 61.00 g/t 20.00 g/t 5 0.90 g/t 

Cu (%) 12.10% 6.00% 9 0.30% 

Pb (%) 19.83% 11.00% 13 0.84% 

Zn (%) 22.65% 15.00% 10 1.25% 

An orthogonal block model was established across the property with the block model limits 
selected so as to cover the extent of the mineralized domains and the block size reflecting 
the generally narrow widths of the mineralized zones and the drill hole spacing (Table 1-4). 
The block model consists of separate models for estimated grades, rock codes, percent, 
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density and classification attributes and a calculated NSR block value. A percent block 
model was used to accurately represent the volume and tonnage contained within the 
constraining domains. 

Table 1-4 
Block Model Set Up 

 

Dimension Minimum Maximum Number Size (m) 

X (E-W) 673 700.0 m 674 700.0 m 200 5 

Y (N-S) 4 362 397.5 m 4 364 597.5 m 440 5 

Z (Depth) 850 m 1 200.0 m 70 5 

P&E believes that the data supplied are of a sufficient quality to support the Mineral 
Resource estimates. Blocks have been classified as both Indicated Mineral Resources, and 
Inferred Mineral Resources, based on quality control data, geological continuity, drill hole 
spacing and the quality of the geostatistical estimate. Mineral resources were classified in 
accordance with guidelines established by the Canadian Institute of Mining, Metallurgy and 
Petroleum. 

Linear Ordinary Kriging (OK) of capped composite values was used for the estimation of 
block grades. P&E considers this to be a robust methodology appropriate for estimating the 
Yenipazar mineral resources.  A two-pass series of expanding search ellipsoids was used 
for sample selection and estimation: 

 During the first pass, five to nine composites from two or more drill holes were required for 
estimation. An isotropic search ellipsoid with a radius of 30 m was used for sample 
selection. Blocks estimated during the first pass were classified as Indicated; 

 During the second pass the search ellipsoid was expanded to 300 m to ensure that all 
blocks within the defined mineralization domains were estimated. Between five to nine 
composites from one or more drill holes were used for estimation. Blocks estimated 
during the second pass were classified as Inferred. 

Composite data used during estimation were restricted to samples located in their 
respective domain. Based on the results of the first pass, Indicated mineral resources were 
further consolidated by an envelope digitized around the area of blocks estimated during the 
first pass. This process removed isolated blocks and combined the Indicated mineral 
resources into a continuous unit. All mineral resources are reported within an optimized pit 
shell. 

The mineral resource estimate for the Yenipazar deposits in Table 1-5 is reported at a NSR 
cut-off value of USD 15/t for sulphides, USD 12/t for oxides, and USD 15/t for zones of 
copper enrichment. The copper enriched and sulphide NSR cut-off value was derived from a 
processing cost of USD 12.50/t and a G&A cost of USD 2.50/t. The NSR cut-off value for 
oxides was derived from a processing cost of USD 9.50/t and a G&A cost of USD 2.50/t.  
Mining costs used were USD 1.35 and USD 1.85/t, respectively for oxide and copper 
enriched / sulphide.  Optimised pit slopes were 40 degrees.  The mineral resource has an 
effective date of November 26, 2012. 
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Table 1-5 
Current Mineral Resource Estimates (Dated November 26, 2012) 

 
Total In-Pit Mineral Resources 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 29,669 0.95 31.3 0.31 1.01 1.47 2.42 0.90 29.85 204.8 660.2 961.2 2.30 

Inferred 369 0.47 25.5 0.18 0.94 1.89 1.88 0.01 0.30 1.5 7.7 15.4 0.02 

Total In-Pit Sulphide Zone 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 23,624 0.97 32.2 0.31 1.02 1.64 2.61 0.74 24.46 161.4 531.2 854.1 1.98 

Inferred 369 0.47 25.5 0.18 0.94 1.89 1.88 0.01 0.30 1.5 7.7 15.4 0.02 

Total In-Pit Oxide Zone 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 3,541 0.81 23 0.23 0.96 0.53 1.26 0.09 2.62 18.0 74.9 41.4 0.14 

Total In-Pit Copper Enriched Zone 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 2,504 0.94 34.5 0.46 0.98 1.19 2.21 0.08 2.78 25.4 54.1 65.7 0.18 
 

1.7 Mining Methods 

The mining method proposed for the Yenipazar Project will be a conventional open-pit mine, 
similar to other large-scale mining projects in Turkey.  A fleet of 38-t trucks and 6-m3 
hydraulic excavators will be used to mine the ore and waste materials.  Drilling and blasting 
of ore and waste rock will be required, while overburden materials will be free digging. 

The proposed mine is aligned approximately north-south with a maximum length of 
approximately 2250 m and consists of a main pit and a smaller south pit connected to the 
main pit.  The main pit length extends to approximately 1800 m and the southern pit is 450 
m.  The maximum width of the main pit is approximately 850 m and the southern pit 500 m.  
The depth of the main open pit ranges between 180 m and 210 m and the southern pit 90 m 
to 100 m.  The saddle between the main open pit and the southern pit lies close to the 
ground surface. 

Annual mining rates will range from a high of 18 Mt/a of combined ore and waste materials 
to a low of 3.7 Mt with an average of about 13 Mt/a.  In order to distribute the waste stripping 
quantities over time and to allow faster access to better grade ore, the pit has been 
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subdivided into four phases that are mined sequentially. Mining may occur in multiple 
phases simultaneously, depending on the respective ratios of ore and waste on the mining 
benches.  When mining in areas with low waste-to-ore ratio, mining may also take place on 
benches with higher waste-to-ore ratio, in order to equalise the total material moved in the 
period. 

The ultimate pit design is shown in Figure 1.3. 

Figure 1.4 provides plan views of the four phases, while Table 16-1 summarises the 
tonnages and grades within each phase. 

Figure 1.3 – Ultimate Pit  
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Figure 1.4 – Pit Phases 

Phase 1 

 

Phase 1, 2 

 

Phase 1, 2, 3 

 

 

Phase 1,2,3,4 (Final Pit) 
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The open-pit production schedule was developed targeting several constraints listed below. 

 Endeavor to maintain overall mining rates reasonably consistent from year to year, 
recognising that waste volumes may diminish in the later years, and hence mining rates 
will gradually decline over time. 

 
 All mined oxide ore would be placed in a long-term stockpile for processing near the end 

of the Project life, due to the lower recoverable value of oxide.  The exception to this 
occurs during the initial commissioning of the processing plant, which would be done 
using oxide ore for 2 months.  After commissioning, the mill would focus on processing 
copper enriched and sulphide ores only. 

 
 The milling target to be 2.5 Mt/a of combined copper enriched and sulphide ores. 
 
 The mill ramp-up rate for the first 7 months was 40%, 50%, 60%, 70%, 80%, 90%, and 

100%.  The total tonnage processed that year is 2.06 Mt/a compared with 2.5 Mt/a in full 
production. 

 
 Production scheduling in Years -1 and +1 was done on a monthly basis; in Years +2 and 

+3 was done on a quarterly basis, and Years +4 and beyond scheduling was done on an 
annual basis. 

 
 Short-term stockpiles of copper enriched ore and sulphide ore were to be minimised, in 

order to limit the amount of oxidation and ore degradation that may occur while in a 
stockpile.  Therefore, the mining operation was to deliver only 2.5 Mt/a of these two ore 
types combined. 

The selected mine production schedule is shown in Table 1-6.  The ore mining rates for 
oxide, copper enriched, and sulphide are shown, as well as the overburden and waste rock 
quantities. 

Table 1-7 presents the anticipated milling schedule, highlighting that the oxides are 
stockpiled and processed only in Years 11 and 12. 

Smaller active stockpiles for the temporary placement of copper enriched ore and sulphide 
ore will be located near the primary crusher.  Copper enriched ore and sulphide ore will be 
campaigned separately through the processing plant. 

The oxide ore has lower value compared to the others and hence will be stockpiled for 
processing at the end of the mine life.  A large 2.8-Mt dead storage stockpile will be located 
along the north side of the waste dump area.  Once the processing of all copper enriched 
ore and sulphide ore is completed in Year 10, the mill will then begin processing the oxide 
ore. 
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Table 1-6 
Mine Production Schedule 

 

 
 

The metal prices used to derive the reserves in the above table were reduced from the May 2013 Feasibility Study prices for use in this study to Cu 
USD 2.90/lb, Pb USD 0.95/lb, Zn USD 0.90/lb, Au USD 1,250/oz and Ag USD 20/oz.  A check pit optimisation was undertaken utilising these updated 
metal prices which resulted in a very miniscule change to the reserve tonnage and it was deemed immaterial and unnecessary to revise the reserves. 

 

  

MINING Total -1 1 2 3 4 5 6 7 8 9 10 11 12

Oxides (kt) 3,213.9 517.0 443.2 86.8 585.7 835.1 653.3 0.4 9.9 82.5
Au g/t 0.83             1.30           0.97           0.87           0.85           0.68           0.58           0.71           -            0.72           0.51           -            -            -            
Ag g/t 23.2             30.6           33.8           22.9           21.0           19.3           17.9           17.3           -            17.6           18.1           -            -            -            
Cu % 0.24             0.18           0.35           0.27           0.21           0.21           0.25           0.21           -            0.15           0.22           -            -            -            
Pb % 0.96             1.02           1.03           0.92           0.66           1.03           1.09           0.99           -            0.93           0.61           -            -            -            
Zn % 0.54             0.39           0.88           1.04           0.31           0.42           0.73           1.71           -            0.48           0.50           -            -            -            

NSR $/t $42.24 $60.89 $51.27 $43.29 $40.19 $36.17 $32.77 $36.23 $36.23 $27.55
Cu Enriched (kt) 2,547.2 120.1 694.6 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0

Au g/t 0.89             0.73           0.89           1.02           0.75           1.99           0.66           0.72           1.64           -            0.40           0.44           -            -            
Ag g/t 32.9             38.9           46.9           51.2           28.2           13.9           24.4           28.0           39.5           -            18.8           18.0           -            -            
Cu % 0.44             0.13           0.70           0.49           0.24           0.63           0.31           0.25           0.45           -            0.21           0.25           -            -            
Pb % 0.94             0.79           1.11           1.55           0.98           0.32           0.84           0.94           0.94           -            0.69           0.77           -            -            
Zn % 1.15             0.29           1.22           2.71           0.66           0.43           1.16           1.46           1.05           -            1.28           1.87           -            -            

NSR $/t $72.07 $56.74 $88.20 $97.38 $57.88 $99.51 $55.05 $59.29 $101.96 $39.36 $43.87
Sulphides (kt) 23,406.8 8.9 758.6 2,277.3 2,180.5 2,255.8 1,766.6 2,440.0 2,482.8 2,500.0 2,370.4 2,494.2 1,871.6

Au g/t 0.89             1.21           0.95           1.22           1.28           1.19           0.75           0.85           1.04           0.70           0.59           0.53           0.69           -            
Ag g/t 29.9             23.2           34.5           46.1           40.7           25.8           22.8           27.5           32.3           29.1           23.8           23.2           25.2           -            
Cu % 0.29             0.17           0.56           0.46           0.39           0.32           0.24           0.24           0.28           0.24           0.22           0.20           0.25           -            
Pb % 0.95             0.55           1.05           1.43           1.35           0.72           0.74           0.91           1.04           0.81           0.72           0.80           0.94           -            
Zn % 1.54             0.24           1.39           2.46           2.23           1.29           1.23           1.40           1.60           1.21           1.24           1.34           1.48           -            

NSR $/t $90.08 $78.95 $106.85 $133.89 $126.86 $96.05 $72.88 $83.24 $98.84 $75.95 $66.30 $64.22 $77.01

Total Ore Mined (kt) 29,167.8 646.0 1,896.4 2,586.8 3,086.0 3,334.9 3,153.3 2,500.4 2,499.9 2,509.9 2,582.5 2,500.2 1,871.6

NSR $/t 83.24$          $60.37 $87.03 $127.70 $103.27 $81.31 $60.43 $82.66 $98.86 $75.79 $63.71 $64.17 $77.01

Overburden (t) 21,507.2 8,152.0 4,992.3 2,427.0 390.6 3,133.8 700.2 1,711.3

Waste rock (t) 104,866.3 3,202.2 11,111.4 6,359.7 7,609.4 9,320.7 11,877.0 10,838.9 8,209.3 12,869.2 14,390.3 6,668.6 2,409.6

Total Waste (t) 126,373.5 11,354.2 16,103.6 8,786.7 8,000.0 12,454.5 12,577.3 10,838.9 8,209.3 14,580.4 14,390.3 6,668.6 2,409.6

Total Material 155,541.3 12,000.2 18,000.1 11,373.5 11,086.0 15,789.4 15,730.6 13,339.2 10,709.2 17,090.3 16,972.8 9,168.7 4,281.2

Strip Ratio 4.3               17.6           8.5            3.4            2.6            3.7            4.0            4.3            3.3            5.8            5.6            2.7            1.3            -            
Mining Rate (t/d) 31,500       44,700       24,400       22,200       34,600       34,900       30,100       22,800       40,500       40,000       18,500       6,700         -            
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Table 1-7 
Milling Schedule 

 

 
 

 

MILLING Total -1 1 2 3 4 5 6 7 8 9 10 11 12

Milling TARGET 2,062.5 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0
Oxide (kt) 3,213.9 552.2 556.3 2,105.3

Copper Enriched (kt) 2,547.2 814.7 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0
Sulphide (kt) 23,406.8 695.6 2,277.2 2,180.3 2,256.1 1,766.6 2,440.0 2,482.9 2,500.0 2,370.4 2,494.0 1,943.7

Actual Total (kt) 29,167.8 2,062.5 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,105.3

Oxide Milled (kt)
Milled From Mine (kt) 280.6 280.6

Milled From Stocks (kt) 2,933.2 271.6 556.3 2,105.3
Milled (kt) 3,213.9 552.2 556.3 2,105.3

Au g/t 0.83             -            1.04           -            -            -            -            -            -            -            -            -            0.78           0.78           
Ag g/t 23.2             -            32.1           -            -            -            -            -            -            -            -            -            21.4           21.4           
Cu % 0.24             -            0.31           -            -            -            -            -            -            -            -            -            0.22           0.22           
Pb % 0.96             -            1.04           -            -            -            -            -            -            -            -            -            0.94           0.94           
Zn % 0.54             -            0.67           -            -            -            -            -            -            -            -            -            0.51           0.51           

Copper Enriched Milled (kt)
Milled From Mine (kt) 2,362.9 630.4 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0

Milled From Stocks (kt) 184.3 184.3
Milled (kt) 2,547.2 814.7 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0

Au g/t 0.89             -            0.87           1.02           0.75           1.99           0.66           0.72           1.64           -            0.40           0.44           -            -            
Ag g/t 32.9             -            45.8           51.2           28.2           13.9           24.4           28.0           39.5           -            18.8           18.0           -            -            
Cu % 0.44             -            0.61           0.49           0.24           0.63           0.31           0.25           0.45           -            0.21           0.25           -            -            
Pb % 0.94             -            1.06           1.55           0.98           0.32           0.84           0.94           0.94           -            0.69           0.77           -            -            
Zn % 1.15             -            1.09           2.71           0.66           0.43           1.16           1.46           1.05           -            1.28           1.87           -            -            

Sulphide Milled (kt)
Milled From Mine (kt) 23,340.5 701.3 2,277.3 2,180.5 2,255.8 1,766.6 2,440.0 2,482.8 2,500.0 2,370.4 2,494.2 1,871.6

Milled From Stocks (kt) 66.2 -5.7 0.0 -0.3 0.2 0.0 0.0 0.1 0.0 0.0 -0.2 72.0
Milled (kt) 23,406.8 695.6 2,277.2 2,180.3 2,256.1 1,766.6 2,440.0 2,482.9 2,500.0 2,370.4 2,494.0 1,943.7

Au g/t 0.89             -            1.05           1.22           1.28           1.19           0.75           0.85           1.04           0.70           0.59           0.53           0.67           -            
Ag g/t 29.9             -            37.9           46.1           40.7           25.8           22.8           27.5           32.3           29.1           23.8           23.2           24.2           -            
Cu % 0.29             -            0.61           0.46           0.39           0.32           0.24           0.24           0.28           0.24           0.22           0.20           0.24           -            
Pb % 0.95             -            1.15           1.43           1.35           0.72           0.74           0.91           1.04           0.81           0.72           0.80           0.91           -            
Zn % 1.54             -            1.52           2.46           2.23           1.29           1.23           1.40           1.60           1.21           1.24           1.34           1.43           -            

Total Milled 29,167.8 2,062.5 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,105.3
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Mining operations will be undertaken by an equipment fleet operated by a mining contractor. 

The various aspects of the mining operation will consist of: 

 Overburden stripping 
 Clay segregation for tailings liner construction 
 Drilling and blasting 
 Waste rock stripping 
 Ore mining and stockpiling 
 Pit dewatering 
 Mine services. 

Equipment and workforce productivity are based on working three 8-hour shifts per day, 7 
days per week. 

The mine operations at Yenipazar will employ methods and technologies proven at other 
locations in Turkey. 

The open pit would operate using 10-m-high benches and conventional mining equipment 
and technologies.  The pit materials would be handled and disposed as shown in Table 1-8. 

Table 1-8 
Pit Material Handling Assumptions 

 

Material Drilling and blasting Loading and Haulage 

Oxide ore  
 
The oxide ore, the copper 
enriched, and sulphide ore 
will be conventionally drilled 
and blasted.  

Oxide ore will be stockpiled 
and reclaimed and processed 
after the completion of open pit 
operations.  

Copper enriched and 
sulphide ore 

The copper enriched and 
sulphide ore will be mined and 
processed.  The run-of-mine 
ore stockpile will be located in 
the vicinity of the primary 
crusher.  

Waste rock The waste rock will be 
conventionally drilled and 
blasted. 

The waste rock will be stored in 
designated waste rock storage 
areas.  Waste rock will also be 
used to backfill mined-out 
portions of the pit commencing 
in Year 4.  

Overburden The overburden is assumed 
to be free-digging.  

The overburden will be stored 
in the waste rock stockpile 
area. 

 

The organic top soil component of the overburden will be segregated and stockpiled 
separately south of the pit and waste dumps.  These temporary stockpiles will eventually be 
removed when the material is used as part of the closure plan to cap the tailings dam. 
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The blastholes would be drilled using Atlas Copco DM-45 and DM46 drills configured for 
high-pressure down-the-hole drilling.  The proposed DM-45 is a diesel-powered, crawler 
mounted, top-head drive multi-pass drill rig. 

A track-mounted diesel-powered Atlas Copco T35 type down-the-hole drill would be used to 
drill angled preshear holes and pit wall drainage holes. 

The mining contractor will provide a full blasting service including blast design; supply of 
explosives, blasting agents and blasting accessories; blasthole loading; and blast initiation 
and vibration and noise monitoring.  The contractor will provide the blasting engineer, lead 
blaster and blast crew.  A conventional blast initiation system will be used.  One non-electric 
type down line with one detonator and booster will be used in each blasthole. 

1.8 Maintenance Shops and Pit Infrastructure 

The Yenipazar mine will require mine offices, change house facilities, an employee parking 
area, maintenance facilities, warehousing and cold storage areas, as well as a storage and 
shipping facility for the mine products. 

The mining operation will rely on the use of diesel powered mobile equipment.  The only 
electrical equipment planned for the mine is the mine water pumping systems.  Electrical 
costs for pumping are included in the site water management cost area. 

The mine office and mine dry facilities will provide for mine management, engineering, 
geology, and mine maintenance services.  These will be located in the vicinity of the 
contractor’s truck shop. 

Maintenance and office buildings will be of a permanent construction and built according to 
local regulations and building codes. 

The mining operation will require the stripping of two waste materials; overburden and waste 
rock.  These materials will be stored onsite. 

The overburden will be stripped from the upper benches of the pit.  Initially, some of the 
overburden will be used to construct the tailings starter dam and the compacted clay liner 
within the tailings management facility.  The topsoil portion of the overburden will be 
segregated and stockpiled separately south of the pit and waste dumps. 

The waste rock stripped from the mine will initially be placed into an external waste dump 
located to the east of the open pit.  Once the Phase 1 pit has been mined out, some of the 
waste material will be placed there, and eventually into the Phase 2 pit, once it is mined out. 

Since the pit will flood at the end of mining, backfilling provides the opportunity to store 
certain waste material sub-aqueously over the long term.  Geochemistically-based rock 
segregation requirements for this will be assessed in the later stages of the mine life. 

The final water level in the pit will be 1096 masl and the backfill in Phase 2 was designed to 
be 6 m below water level, or 1090 masl.  The Phase 1 backfill would reach topography plus 
20 m. 

Table 1-9 presents the waste material balance.  Over the life of mine, approximately 4% of 
the waste material will be used in tailings facility construction, 49% placed into the external 
waste dump, and 51% placed back into the pit. 
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Table 1-9 
Waste Material Balance 

 

Overburden Mined kt 21,507 

Waste Rock Mined kt 104,866 

TOTAL WASTE MATERIAL kt 126,373 
    
   
External Waste Dump kt 61,923 

Inpit Backfilling kt 64,450 

TOTAL WASTE MATERIAL kt 126,373 
 

1.9 Mineral Reserve Estimate 

The mineral reserve is the portion of the mineral resource that has been identified as 
mineable within a design pit. The mineral reserve incorporates ore criteria such as mining 
recovery and waste dilution.  The mineral reserves form the basis for the production plan. 

The Yenipazar mining operation will consist of open-pit mining only and no underground 
mining component is planned; hence, all of the reserves are deemed open pit reserves. 

No Inferred mineral resources are used in the estimation of the mineral reserve. 

The mineral reserves are developed in a three-step process. 

(a) Select an optimised open-pit shell to be used as the basis for the pit design 

(b) Develop an operational pit design that incorporates benches, detailed pit slope criteria, 
and truck haulage ramps 

(c) Estimate the in-pit tonnage contained within the operational pit that meets or exceeds 
the cut-off criteria and subsequently apply the ore criteria (mining losses and dilution) to 
that tonnage. 

The mineral reserves for the Yenipazar Project will be comprised of three different 
mineralization types to be mined and processed.  They consist of; oxide mineralization; 
copper enriched mineralization, and sulphide mineralization.  The processing characteristics 
of each are slightly different with the oxide zone yielding three payable metals (Au, Ag, Pb); 
while the copper enriched and sulphide zones will yield five payable metals (Cu, Zn, Pb, Au, 
Ag).  Recovery parameters are different between the copper enriched and sulphide zones. 

The Probable mineral reserves for the Project are summarised in Table 1-10, which 
combines all three mineralization types.  Table 1-16 summarises the mineral reserve by 
individual ore type.  The mineral reserves are based on NSR cut-off values of USD 17/t for 
oxide and USD 20/t for copper enriched and sulphide mineralization. 
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Table 1-10 
Yenipazar Mineral Reserves 

 

  
Tonnes 

(kt) 
Au 
(g/t) 

Ag 
(g/t) 

Cu 
(%) 

Pb 
(%) 

Zn 
(%) 

NSR 
(USD/t)

Probable 29.17 0.88 29.4 0.30 0.95 1.40 83.24 

The Yenipazar open-pit dimensions have been optimised using industry standard methods 
based on the criteria described in the following item. 

The optimisation process uses the Lerchs-Grossman algorithm in CAE NPV Scheduler. The 
procedure is applied to the resource blocks using mining, processing and G&A costs, pit 
slope criteria, and NSR block values.  Inferred resources are considered as waste material 
in the optimization process. 

An NSR value is calculated for each block in the resource model based on predicted 
process recovery, concentrate freight and smelter treatment, refining and payable factors. 
The pit optimisation routine uses these NSR values to define the economically optimal pit 
size. 

Table 1-11 lists the preliminary simplified pit slope criteria applied in the analysis. The pit 
optimiser uses a somewhat simplified version of the detailed pit slope design criteria, since 
the pit size and shape are not known prior to the start of the optimisation process. 

Table 1-11 
Pit Optimisation Simplified Slope Parameters 

 
Overburden 

Slope 
Upper Slope Definition 

(weakened rock) 
Main & Lower Slope 

Definition (competent rock) 
 

Azimuth Slope Azimuth Slope 
 
Not used in the 
optimisation step 
but applied in the 
operational pit 
design. 

0º 35º 0º 45º 

45º 28º 180º 39º 

90º 30º 270º 49º 

135º 31º 

180º 26º 

225º 31º 

270º 31º 

300º 28º 

Table 1-12 lists the economic criteria applied in the optimisation analysis.  These operating 
costs are preliminary for optimisation purposes and more accurate operating cost are 
calculated once the mine plan is complete. 
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Table 1-12 
Pit Optimisation Cost Parameters 

 
Mining Cost – all materials USD/t 1.85 
Oxide – Processing USD/t 13.50 
Oxide – G&A USD/t 3.50 
Copper enriched – Processing USD/t 16.50 
Copper enriched – G&A USD/t 3.50 
Sulphide – Processing USD/t 16.50 
Sulphide – G&A USD/t 3.50 
Dilution in optimisation % 0% 
Ore Loss in optimisation % 0% 

 

A series of pit optimisation analyses were undertaken using variable “revenue factors”, 
ranging from 14% to 100%.  The revenue factors adjust the NSR value in the block, thereby 
changing the profit margin per block.  An optimised pit shell is defined for each revenue 
factor during this process; pits will get larger at higher revenue factors. 

Figure 1.5 presents the results of the optimisation analysis, showing how the pit tonnage 
and strip ratio vary with increasing revenue factor. Higher metal prices will justify a larger pit, 
however, the pit size and strip ratio increase tends to be more reduced as one exceeds a 
revenue factor of 60%. 

Figure 1.5 - Pit Optimisation Tonnes vs. Revenue Factor 

 

In order to select the optimal pit shell that will be used as the basis for the operational pit 
design, one must examine the undiscounted cumulative NPV 0% and the incremental NPV 
0% between each pit shell.  The resulting relationship is shown in Figure 1.6 which shows 
how the incremental NPV changes with increasing revenue factor. 

Figure 1.6 shows a positive increase in NPV with revenue factor; however, between the 
revenue factors of 72% and 74%, the incremental NPV 0% shows a sudden decrease from 
USD 1.2 million to below USD 0.5 million (axis on right hand side).  The revenue factors 
greater than 74% also continue to show a lower incremental NPV.  Hence, the pit with 
Revenue Factor 72% was selected as the pit design basis, as highlighted, since the 
additional NPV beyond that pit size becomes marginal. 
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Figure 1.6 - Pit Optimiser NPV 0% vs. Revenue Factor 

 

The mineralization being processed will contain five metals that can potentially generate 
economic revenue.  Therefore, for simplification purposes, rather than applying a metal-
equivalent cut-off grade, a waste cut-off criteria based on NSR values was used for 
reporting purposes. 

Based on the projected operating costs shown in Table 1-12, the NSR internal waste cut-off 
values are: 
 
 Oxide mineralization  = USD 17/t 
 Copper-enriched mineralization = USD 20/t 
 Sulphide mineralization  = USD 20/t. 

These are considered internal cut-off values and do not incorporate the mining cost but 
include processing and G&A costs. 

The next step in the mineral reserve estimation process is to design an operational open pit 
that would form the basis for the mine production plan.  This pit is subdivided into mining 
phases for production scheduling, but these internal phases do not affect the mineral 
reserve estimate contained with the ultimate pit. 

The mine planning criteria used to design the operational pit are shown in Tables 1-13 and 
1-14. 

Table 1-13 
Operational Pit Design Parameters 

 

Haul road width 25 m 

Haul road grade 10% max 

Single Lane truck 
ramps 

12-m wide and up to 15% for 
two benches for short-term 
access 

Pit Slopes See Table 1-14 
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Table 1-14 
Detailed Pit Slope Criteria 

 

Design 
Zone 

Overburden Slope 
(soil) 

Upper Slope 
(weakened rock) 

Lower Slope 
(competent rock) 

A 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

35º 
BFA= 60º 

BW = 8.5 m 
Ht = 10 m 

45º 
BFA= 60º 

BW = 8.5 m 
Ht = 20 m 

B 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

28º 
BFA= 60º 

BW = 13 m 
Ht = 10 m 

45º 
BFA= 60º 

BW = 8.5 m 
Ht = 20 m 

C 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

31º 
BFA= 60º 

BW = 11 m 
Ht = 10 m 

45º-49º 
BFA= 70º 

BW = 10 m 
Ht = 20 m 

D 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

26º 
BFA= 60º 

BW = 15 m 
Ht = 10 m 

39º 
BFA= 60º 

BW = 13 m 
Ht = 20 m 

E 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

31º 
BFA= 60º 

BW = 11 m 
Ht = 10 m 

45º 
BFA= 60º 

BW = 8.5 m 
Ht = 20 m 

   

BFA = Bench Face Angle, BW = Bench Width, Ht = Bench Height 

In order to estimate the mineral reserves, one must apply mining losses and incorporate 
waste dilution to the tonnages contained within the operational pit. 

Mining Losses and Dilution 

Based on P&E’s mining experience, a mining loss factor of 3% was applied to each ore 
type. 

In order to estimate the amount of dilution, it is assumed that some waste surrounding the 
ore zones would be intermixed with the ore when mined, thereby diluting it.  In order to 
estimate the amount of dilution, a 1.75-m-wide halo is assumed around the outside 
perimeter of the ore zone, and this is modelled on several benches in the pit.  The volume of 
this halo relative to the volume of the adjacent ore zone subsequently determines the 
amount of dilution, which is averaged over several benches in the pit to derive the overall 
average value.  Based on such analysis, a dilution factor of 14.8% was estimated and 
applied to each ore type. 

Table 1-15 presents the tonnage contained within the pit before and after the application of 
the ore criteria.  The diluted grade and tonnes shown comprise the mineral reserve for the 
Project. 
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Table 1-15 
Impact of Dilution and Mining Recovery 

 

 

 
Ore 
(Mt) 

 
Au 

 (g/t)
Ag 

 (g/t)
Cu 
 (%)

Pb 
 (%)

Zn 
(%)

Total 
Waste 

(Mt) 

Total 
Material 

(Mt)

Undiluted 26.2 1.01 33.2 0.33 1.07 1.55 129.4 155.6 

Diluted 29.2 0.89 29.6 0.30 0.96 1.41 126.4 155.6 
 

Table 1-16 presents a summary of the mineral reserve for each ore type.  The bulk of the 
tonnage (80%) consists of sulphide ore and the remainder is subdivided into oxide and 
copper enriched fractions.  The sulphide ore also has a higher NSR value, due to the better 
recoveries when processed.  The oxide has the lowest NSR value, mainly since only three 
payable metals are recoverable (Au, Ag, Pb). 

Table 1-16 
Reserves by Ore Type 

 
 

Tonnage 
 

Au g/t Ag g/t Cu % Pb % Zn % 
NSR 

USD/t 

Oxide 
   

3 214 000 
 

0.83 
 

23.2 
 

0.24 
  

0.96  
  

0.54  42.24
Copper-
Enriched 

   
2 547 000 

 
0.89 

 
32.9 

 
0.44 

  
0.94  

  
1.15  72.07

Sulphide 
   

23 407 000 
 

0.89 
 

29.9 
 

0.29 
  

0.95  
  

1.54  90.08

TOTAL 
   

29 168 000 
 

0.88
 

29.4 
 

0.30 
  

0.95  
  

1.40  83.24

1.10 Mineral Processing 

1.10.1 Metallurgical Testwork 

Post-Feasibility Metallurgical Testing was performed by SGS Minerals Services UK Ltd 
(SGS) with support from the mineralogy division in Canada and Haceteppe University in 
Ankara. The updated circuit requires extensive subsequent testing from a grinding 
perspective to ensure the mill is designed to deal with the natural variability in the ore, as 
well as linking this with the anticipated recoveries of GRG in the primary grinding circuit. If 
the SAG mill circulating load is coarser in size than the previous ball mill design, this will 
impact on the GRG potential within the primary grinding circuit. 

Desliming has been shown to be required only in the periods when high clay content copper 
enriched ores are being processed. This minimises metal losses to slimes in the other 
periods. 

1.10.2 Recovery Methods 

The Yenipazar process plant is based on a capacity of 2 500 000-t/a ore throughput with an 
operating availability 75% for the crushing plant and 92% for rest of the mineral processing 
plant.  The ore will be treated through a conventional concentrator plant consisting of 
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crushing, grinding, gravity separation, leaching, flotation, and concentrate dewatering 
circuits. The plant will produce copper concentrate filtercake, lead concentrate filtercake, 
zinc concentrate filtercake and gold doré bars. 

Figures 1.7 and 1.8 illustrate the overall process diagram. 

Crushing 

ROM ore is delivered by haul trucks from the open-pit mine and is dumped directly into the 
crusher hopper. Material from the crusher dump hopper is withdrawn by an apron feeder 
onto a vibrating grizzly screen, which classifies the material with the oversize advancing to 
the primary jaw crusher. The vibrating grizzly screen undersize and the crusher product are 
combined and conveyed to the SAG mill feed bin.  Crushed ore is withdrawn from the SAG 
mill feed bin by an apron feeder and discharged onto the conveyor feeding the SAG mill. A 
static grizzly screen is located adjacent to the SAG mill feed bin to allow direct loading of the 
feed bin apron feeder when the jaw crusher is off line.  The static grizzly aperture will be 
350 mm to prevent coarse rocks from entering the system and prevent downstream 
blockages. 

Grinding 

The mill feed is conveyed to the SAG mill feed chute, where it is combined with the cyclone 
underflow and mixed with water to achieve the correct milling density.  The SAG mill 
discharges slurry over a trommel screen protecting the pumps from steel media and rock.  
Trommel undersize flows into the cyclone feed pump box.  The trommel oversize material is 
returned to the SAG mill feed via a front end loader.  The cyclone feed pump box collects 
the gravity circuit tailings slurry and serves as the water addition point prior to classification.  
Slurry is pumped to the cyclone feed distributor which feeds slurry to the operating cyclones 
and the gravity circuit.  A pinch valve on the gravity circuit outlet controls the portion of slurry 
reporting to the gravity circuit and maintains pressure in the cyclone feed distributor.  The 
cyclones classify the ground slurry with cyclone overflow reporting to a sampler ahead of the 
downstream circuit.  The underflow is recirculated to the SAG mill feed chute for further size 
reduction. 

There is an option to divert the primary grinding cyclone overflow to the de-slime cyclone 
cluster in instances when high slimes are experienced in the feed.  Slimes are recovered in 
the de-slime cyclone overflow and sent to the tailings thickener.  The de-slime cyclone 
underflow flows to the copper flotation conditioning tank. Under normal operation, the 
primary grinding cyclone overflow is pumped to the copper flotation conditioning tank 

There is a gravity circuit installed in the grinding area to recover gold and silver. The circuit 
consists of two multi gravity concentrators operating in parallel, a small regrind mill and a 
cleaner multi gravity concentrator. The gravity concentrate is pumped to an In-line Leach 
Reactor (ILR) package to produce a sludge that is smelted in an Induction Furnace to 
produce doré bullion. The tailings from the ILR package are fed to the lead flotation circuit. 

Flotation 

A sequential type of copper-lead-zinc flotation method is employed to sequentially produce 
the copper, lead and zinc concentrates. Cyclone overflow from the primary grinding circuit 
flows to a conditioning tank into which reagents required for copper flotation are added. The 
conditioner feeds a bank of copper rougher flotation cells where the concentrate produced is 
reground in a vertical Stirred Media Detritor operating in closed circuit with a set of cyclones. 
The reground product is sent to a bank of cleaner flotation cells and scavenging cells.  The 
concentrate from the cleaner flotation cells is further cleaned in a flotation column. There are 
two gravity circuits included in the copper circuit: One on the copper regrind mill discharge to 
recover gold from this stream. The concentrate is sent to the ILR. The second one is to treat 
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the final copper concentrate for the removal of lead. The lead product is sent to the lead 
thickener while the remaining copper concentrate goes to the copper thickener. 

Tailings from the copper rougher and cleaner scavenger flotation cells are delivered to the 
lead flotation circuit. 

The lead and zinc circuits have been configured in the same way as the copper circuit, with 
the exception of the gravity circuits mentioned previously.  The tailings from the zinc rougher 
flotation cells are combined with zinc cleaner scavenger tailings to become the final overall 
tailings. 

There is a gravity circuit on the lead regrind mill discharge to recover gold from this area. 
The concentrate is sent to the ILR. 

The overall copper, lead and zinc recoveries to their individual concentrates are estimated at 
73%, 72% and 69%, respectively.  Gold and silver recoveries in the combined doré and 
concentrates are 80% and 74%, respectively. 

Concentrate and Tailings Handling 

All three final concentrates estimated to contain approximately 30% solids are then 
thickened to 60% solids in separate thickeners. 

The concentrates are then filtered using fully automatic vertical recessed plate type pressure 
filters to approximately 9% moisture. The filtercakes are discharged onto the concentrate 
loadout stockpile before they are shipped to market. 

The final tailings from the flotation circuit are thickened in a high-rate thickener and 
subsequently pumped to the tailings management facility via a tailings pipeline. 

Process Plant Water Requirements 

The Yenipazar process plant water requirements will be met by water supplied by overflows 
from the tailings thickener, lead concentrate thickener, zinc concentrate thickener, water 
recovered from the tailings management facility and fresh water from an onsite pond as 
discussed with infrastructure, Item 1.11. 

Fresh water is supplied to the process water tank, gland water system, potable water 
treatment plant, reagent preparation area and tailings management facility. 

Potable water is supplied for use at the safety showers and eyewash stations, assay 
laboratory, washrooms and for other miscellaneous services by potable water supply 
pumps. 
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Figure 1.7 – Overall Process Diagram 
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Figure 1.8 – Overall Process Design 
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1.11 Project Infrastructure 

Plant Site 

The process plant site is supported by local infrastructure consisting of: 

• Administration Facility with offices and connected for internet and telephone 

• Warehouse Facility of structural steel with prefinished metal roof and wall cladding 
placed on a slab on grade 

• Maintenance Facility with access by mandoors and overhead doors 

• Concentrate Loading Facility comprising of three segregated bunkers with covers 

• Laboratory Complex equipped for assays of production material 

• Canteen and Kitchen sufficient for the mine and plant workforce 

• Permanent Camp Facilities combination of prefabricated modular units placed on a slab 
on grade 

• Potable Water Treatment Facility on a skid-mounted unit 

• Gate / Gatehouse and nearby truck weigh scale 

• Perimeter Fencing within the property line 

• Waste Handling and Storage 

• Site Roads to provide access to all facilities onsite 

• Site Run-off Containment Pond to collect stormwater via diversion channels. 

The facilities layout is presented on the site plot plan in Figure 1.9. 

Plant Mobile Equipment has been included in the initial capital cost.  This includes a fleet of 
pick-up trucks, a boom truck, forklifts and front end loaders. 

Tailings Management Facility 

The Yenipazar Waste Management Facility (WMF) will consist of the Waste Rock Dump 
(WRD) and a Tailings Management Facility (TMF).  The WRD is situated east of the open pit 
and forms a buttress to the TMF starter wall situated to the east.  The Plant is situated due 
north of the TMF and northeast of the open pit and WRD. Waste rock from the open pit will 
be dumped on the WRD and tailings from the Plant will be deposited within TMF via a slurry 
deposition line equipped with a series of spigots along the crest of the embankment.  The 
TMF starter dike will be constructed from weathered waste rock and overburden material 
stripped from the open pit. 

The TMF, inclusive of the starter dike, will be constructed using the downstream raise 
method and will have a footprint area of approximately 140 ha after the 11.5-yr LOM.  The 
final elevation of the dam wall is 1166.7 masl and the facility will contain approximately 
18 Mm3 of tailings.  The maximum height of the facility will be approximately 52 m.  The TMF 
has been designed, based upon international best practice guidelines and to comply with 
Turkish legislative requirements. 
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Figure 1.9 – Site Plot Plan 
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Geotechnical investigations were previously completed for a location of the TMF 
embankment east of the current location. A field investigation of foundation conditions for 
the current location of the waste containment structures of the WMF has not yet been 
completed.  Aldridge has indicated that the additional geotechnical investigations will be 
completed as the project progresses. 

The basin area and the upstream and side slopes of the TMF will be equipped with a 
composite lining system consisting of a primary HDPE geomembrane placed upon a 
compressed clay liner (CCL) with a minimum thickness of 500 mm. 

Clay with low permeability will be sourced locally from the open pit. 

Waste Rock Dump 

Based on a storage capacity of approximately 62 Mm3 to 67 Mm3 of waste rock, the WRD 
and waste oxide stockpile will have a footprint area of approximately 136 ha. The WRD will 
have a maximum height of approximately 90 m and a final elevation of 1200 masl. 

The waste rock is to be stored immediately west of the TMF cross valley dam between the 
TMF and the open pit.  This approach will both optimise land use and increase the stability 
of the embankment. 

Operational Water Balance 

A monthly water balance was developed to determine if there is sufficient water available to 
start and maintain mill operations, and to quantify the volume of water discharged to the 
environment.  The water balance includes 2 years of pre-production and 11 years of 
operations, with milling operations starting in January of Year 1.  Sensitivity analyses assess 
the impacts of delaying mill operations until August of Year 1, a dry year in Year -1, 1, or 5, 
or a wet year in Year 5. 

The water balance suggests there would be sufficient water to start and maintain milling 
operations.  There is a surplus of water during the spring, fall, and winter months, and 
approximately 1 000 000 m3 per year must be discharged from the mill pond.  The sensitivity 
analyses suggest there is sufficient water to start and maintain milling operations, even if 
there is a 1-in-25-yr dry year.  A dry year at the start of operations, in Year 1, has the 
greatest impact on pond water levels. Multiple dry years, though not assessed will have a 
greater impact to mining operations. 

Stormwater Diversion 

The site water management plan was developed using planned mine site facilities to 
establish subwatershed boundaries and runoff flow directions.  Primary water management 
facilities are designed to be operational for the LOM with temporary ditches constructed as 
needed.  Designed channels will route non-contact water in a controlled manner to 
discharge locations in native stream channels.  Contact water and non-contact water that 
cannot be diverted will be routed to site ponds.  Runoff collected in site ponds is pumped to 
the mill pond for use in milling operations and tailings management.  Water quality 
requirements for plant feed are not well understood.  Expected water quality in the various 
water streams has not been determined. 

Non-contact water runoff is kept separate from contact water.  Where feasible, non-contact 
water is diverted around the southern extents of the topsoil stockpile, clay stockpile and 
WRD.  The non-contact water diversion discharges to an existing stream channel where 
water flows offsite for use downstream.  The non-contact water pond is located up-gradient 
from the tailings pond and retains water runoff from undisturbed upland areas.  A non-
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contact water diversion provides additional inflows from the native area between the topsoil 
stockpile and the non-contact water pond.  Water in the non-contact water pond can 
overflow to the tailings pond or be pumped directly to the mill pond for use as process water. 

Off-site Infrastructure Services and Facilities 

• Village Road will include new routing of the site and village bypass with improvements. 

• Incoming Power Supply – A connection will be made to the national grid 17 km to the 
east.  The 154-kV transmission line will consist of two 1272-MCM conductors and will be 
constructed as a turnkey solution by a Contractor. 

• Camp and Core Storage – An installation located outside the immediate mine site area 
includes an enclosure designated for core storage and will include accommodation for 
60 people. 

• Port Facilities – Bunker storage and bulk handling operation are facilities that are 
available through a memorandum of understanding (MOU). 

Railroad – An existing facility is located 80 km away by road at Himmetdede.  Cranes and 
ramps are available for loading containers from trucks onto the gondola railcars. 

Village Water Supply 

The relocation of the current potable water supply structure to a location further upstream 
will provide up to 25% more water than the existing French Drain system.  The proposed 
new water supply system involves the use of French Drains in two subcatchments and a 
PVC pipeline around the mine structures.  A conceptual village water supply system has 
been designed for the Eğlence Village residents.  This was as part of the Environmental and 
Social Impact Assessment (ESIA) studies and will be designed in detail during the 
engineering and construction phases. 

1.12 Market Studies 

For marketing purposes, it is assumed that the Project shall commence operations during 
2017 and that shipments of products will commence during the fourth quarter of 2017. 

Shipment of the products is expected to be from the Mediterranean port of Iskenderun. 
Various shipping options are being examined to minimise costs and maximise control of the 
products. 

Four products are planned to be produced at the mine site: (a) lead concentrate, (b) zinc 
concentrate, (c) copper concentrate, and (d) precious metal doré.  The LOM of the Project is 
12 years. 

(a) The quantity of lead concentrate expected to be produced is estimated at 28 000 DMT/a 
for Years 2 to 7 containing approximately 65% to 68% lead, 1.1 g/DMT gold, and 1 100 
to 1 600 g/DMT silver. 

(b) Annual zinc concentrate production is estimated at 47 000 DMT for Years 2 to 7  
containing approximately 55% to 62% zinc, 1 to 2 g/DMT gold, and 150 to 200 g/DMT 
silver. 

(c) The quantity of copper concentrate expected to be produced is estimated at 
17 000 DMT/a for Years 2 to 7 containing approximately 31% to 36% copper, 10 to 
15 g/DMT gold, and, 350 to 400 g/DMT silver. 
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(d) The total amount of gold and silver in the doré produced over LOM is 541,000 ounces 
and 2 million ounces, respectively. 

Shipments of the zinc and lead concentrates are expected to be in bulk cargo of 5 000 to 
10 000 wet metric tonnes (WMT), while the copper concentrate shipments may be realised 
in cargos of less than 5 000 WMT. 

The Mediterranean port of Iskenderun has the capacity of handling both container and bulk 
shipments of product.  Iskenderun has available secured warehouse capacity for receipt of 
deliverables to the mine and for receiving final products from the mine.  The warehouse will 
be designed to include weighing, sampling, assaying and moisture determination for 
products, plus vehicle washdown arrangement to contain handling losses.  Consideration for 
the warehouse to be certified for customs clearance of all items transiting the facility would 
be positive for the Project. 

Based upon current and estimated future markets for the products, the terms and conditions 
provided are the “best estimate” of probable market conditions applicable for fourth quarter 
2017.  Market conditions may vary, subject to factors beyond the assumptions stated 
including, but not limited to, delays in the Project timing; environmental developments; 
political and economic conditions; and technical alterations of available processes. 

The metal prices selected for the preparation of revenue from the products are presented 
below and are considered to be conservative on a long-term basis. 

Metal Prices 

Copper - USD 3.00/lb; USD 6,614/DMT 
Lead  - USD 0.94/lb; USD 2,072/DMT 
Zinc  - USD 0.90/lb; USD 1,984/DMT 
Gold  - USD 1,250/TO 
Silver  - USD 20/TO. 

Complete calculations including smelting, refining, penalties and freight costs are presented 
in Schedule A for Marketing Item 19 for Years 1 to 4 and Years 5 to 11 inclusive. 

1.13 Environmental Studies, Permitting and Social or Community Impact 

Permitting 

Environmental Impact Assessment (EIA) permit is the first step in the Turkish environmental 
permitting system.  An EIA permit is needed before construction of a mine can commence.   
The EIA permitting process for the Yenipazar Project was started on September 28, 2012 
through submission of an application document.  An official public hearing was held on 
December 4, 2012.  The official EIA scoping meeting was held on December 6, 2012, and 
the official Terms of Reference for the EIA study was received in the first week of January, 
2013.  The EIA permit was obtained on February 27, 2014.  The current EIA permit allows 
for the start of the construction for the project description as given in the EIA report.  The 
EIA permit is valid for 7 years and the construction needs to start within this period.   

With regard to the changes introduced in the Project, the decision of the ÇŞB will be 
followed within the confines of the EIA Regulation. 

Aldridge has obtained a “public interest” statement on October 23, 2013 from the Turkish 
government.  This statement provides Aldridge the right to expropriate, modify land use 
status, etc., for the mining project. 
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There are various other laws and regulations applicable to the mining operations.  The laws 
and regulations applicable for a specific project varies depending on the project location, site 
setting, and project components.  Owing to the archeological findings within the project 
fence line, the Law on Preservation of Cultural and Natural Assets (#2863) has significance 
for the Yenipazar Project. There are three Class 1 findings on the project site, these will be 
fenced off and left outside of the mining footprints as a result of the project optimization 
design. 

Environmental and Social Studies 

Environmental and social studies for the Yenipazar Project were initiated in 
September 2011.  The following baseline studies are being conducted within the Yenipazar 
Environmental and Social Impact Assessment: Hydrology, Hydrogeology, Water Quality, Air 
Quality, Noise, Meteorology, Terrestrial Flora and Fauna, Soil and Land Use, Waste and 
Lithological Geochemical Characterisation, Archeology and Cultural Resource, and 
Socioeconomy.  The baseline studies have been conducted for over a year allowing 
observation of seasonal effects. 

The details of the baseline studies as well as impact assessment studies are provided in the 
ESIA study. 

Water Supply 

A global mine water balance was established to simulate the monthly and annual water 
balance throughout the LOM, and determine the fresh water demand of the mine operation.  
The water balance indicates that clean water from water supply wells will be required 
throughout the LOM.  However, the period of greatest demand will be during the first year of 
mining when there is little or no contribution from significant sources such as the open-pit 
dewatering activities.  The annual volume of water that is likely to be required from water 
supply boreholes varies between 78 000 to 266 000 m3/a, during the first year of the 
operation, depending on the rainfall and start time of the operations.  The demand for the 
rest of the mine life will reduce to 15 000 m3/a.  The water balance predicts that surplus 
water will be generated by the mine throughout its 12-yr period of operation.  The amount 
generated will be relatively small in the first year, but increase from Year 2 onwards when 
the open pit is well developed and groundwater seepage is increasing to 20 to 30 L/s.  
Preliminary results of the Acid Rock Drainage (ARD) study conducted indicate that seepage 
in to the pit and run-off from the WRD is relatively inert.  Therefore, it should be possible to 
dispose of this water to the environment with relatively little treatment. 

Water supply to the Eğlence Village is currently being provided by the French Drains located 
upstream of the Keşlerpınarı Creek.  The proposed TMF for the mine overlaps with the 
potable water supply source for the village, and this will result in the elimination of this water 
source.  The relocation of the current village water supply structure to a location further 
upstream has been reviewed, and it has been concluded that it is possible to provide up to 
25% more water than the existing French Drain system. The proposed new water supply 
system involves the use of French Drains in two subcatchments and a transmission PVC 
pipeline around the mine structures.  The proposed new system will be discussed with the 
Eğlence Village residents as part of the ESIA studies. 

Open-Pit Water Management 

Part of the water management requirements of the mine will be to ensure that the open pit is 
kept dry enough so that mining can continue and the slopes are depressurised to ensure 
their safety.  This will require a pit dewatering, a slope depressurisation system, and a 
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surface run-off collection system that can collect the groundwater and surface run-off and 
remove it from the pit. 

A pit dewatering system was developed that involves pit sump pumping.  The sump designs 
were made for the four different stages of the mine design.  Calculations made for the 
optimum pumping rate and sump capacity such that the maximum continuous period when 
sump capacity is exceeded is no more than 10 days.  The pumping rate is expected to vary 
between 1000 to 4500 m3/d during different stages of the mining.  The sump water 
generated will be routed to a settling pond prior to reuse as process water or for discharge 
the environment.  The settling pond is designed to remove suspended solids (SS) with 
approximately 60% removal efficiency. 

For pit slope depressurisation, installation of horizontal drains is considered.  Groundwater 
will discharge from these horizontal drains and flow down ditches on the edge of the haul 
roads by gravity to one or more sumps in the bottom of the pit.  Water in the sumps will then 
be pumped to the surface of the open pit.  The depressurisation design has the following 
features: 

 All sections of the pit can be depressurised adequately using a 40-V by 100-H drain 

spacing down to 995-m pit elevation; 

 Below 995-m pit elevation, a denser drain configuration of 40 V by 50 H will be required; 

 At 940-m pit elevation, the density of drains will need to be increased to 20 V by 25 H. 

There will be a need to continuously appraise the performance of the gravity drains during 
the LOM and use the observations made in the field to refine the design estimates, and 
thereby further optimise the drain spacing.  The estimated total number of drain numbers for 
the mine life is 214. 

In order to minimise the surface runoff into the open pit, a diversion channel (interceptor 
ditch) will be required to divert surface runoff coming from the catchment beyond the 
southern end of the pit.  As the northern edge of the pit extends to the catchment boundary, 
construction of a diversion channel for this side of the pit is not required.  The main diversion 
design will be constructed for the ultimate pit boundary; however, for the first 6 years of 
operation, a temporary earthwork channel will also be required.  Considering 1:100 years 
24-hour storm Intensity-Duration-Frequency (IDF) values for the region, the design flow rate 
is estimated to be 2.673 m3/s. 

Conceptual Mitigation Measures and Closure 

The following measures are recommended to be applied for the mitigation of the potential 
impacts from WRD seepage.  However, these will need to be updated following completion 
of the detailed assessment for the project optimization designs. 

Waste Rock Dump 

 A three-layered (topsoil, gravel and barrier soil) WRD cover is predicted to reduce the 
infiltration into the dump to less than 10% of maximum annual precipitation. 

 The WRD seepage water will be diverted into a passive treatment system (anoxic 
limestone drain).  The effluent from the passive treatment system will be diverted into 
the open pit, in order to facilitate fast filling of the pit. 
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 The seepage from the WRD will report to the open-pit lake through groundwater 
transport. 

Tailings Management Facility 

According to the Turkish Landfill regulation, a low permeability liner is required to be 
provided at the bottom of the TMF.  In addition, a closure cover composed of a clay layer, 
drainage layer and a topsoil layer designed in compliance with the Turkish Landfill regulation 
is required to minimise the water infiltration into the system.  The water seeping from the 
TMF will report to the open-pit lake through groundwater transport. 

Pit Lake 

The use of waste rock material as pit infill minimises the waste rock volume stored at the 
WRD area providing improvement in the seepage water quality and reduces transportation 
costs for waste rock.  Improvement of the WRD seepage water quality will have positive 
impact on the final pit lake water quality, since the seepage water from WRD and TMF 
located upstream of the open pit is expected to report into the pit lake.  In addition, the fast 
water filling of the pit so as to provide a water cover above the waste rock that will minimise 
the oxygen transfer into the fill will minimise the oxidation and weathering of fill material. 
Similarly, water cover formation is expected to minimise oxidation of the exposed pit wall 
rocks minimising sulphide mineral oxidation and reduces contaminant release from those 
areas. 

Based on the water balance, WRD seepage water transferred into the open pit forms one of 
the main inflow streams into the pit lake.  Therefore, the WRD seepage water quality has 
significant effect on the final pit lake quality.  In order to prevent elevated metal 
concentrations in pit lake, WRD seepage is recommended to be diverted into an anoxic 
limestone drain (ALD).  It is proposed that ALD system to be composed of limestone mixed 
with manure, in order to provide anaerobic conditions. 

General 

The following closure actions will be conducted for the remainder of the mine. 

 Process Area: The process solutions will be drained and disposed of in the required 
landfills.  All process-related steel and concrete structures will be removed.  The 
exceptions will be pipes buried in the ground.  These will be drained and left in place. 
The concrete bases will be broken.  Any item that could be sold as scrap will be sold. 
Those items that can’t be sold will be disposed of in the open pit as inert waste.  The 
area will be regraded, covered with topsoil and vegetated using the local flora species to 
restore the site to the original status. 

 Open-Pit: Open pit will be surrounded with a berm made up of waste rock.  The berm will 
have 1-m height and 6-m base width.  The purpose of the berm will be to limit the risk of 
accidental falling of vehicles, animals, and people into the open pit.  A chain fence will be 
installed with necessary warning signs around the berm. 

 WRD and TMF:  Following installation of top closure liner / layers on top of the TMF and 
WRD, the topsoil will be seeded to restore natural vegetation over these areas.  The 
revegetated areas will be watered initially to sustain the new plantation. 

 With the exception of the process area, topsoil storage areas, and other smaller areas, 
the majority of the Project area will be converted into a grazing pasture.  The depth of 
the topsoil placed over closed areas will be about 30 cm, enough to support pasture 
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land, but not agricultural activity.  However, the areas outside of the TMF, WRD, and 
open pits will be able to sustain agricultural crops with deep roots. 

 In the post-closure period, the surface run-off in the Project area will be diverted into the 
open pit as much as possible.  In addition, during the closure period and post-closure, 
Project water supply will be temporarily diverted into open pit.  This will enable the fast 
filling of the open pit and quicker formation of a pit lake, which would serve as a water 
cover over reactive waste rock material. 

1.14 Capital and Operating Cost 

1.14.1 Capital Cost 

The capital cost for mining, process plant facilities and infrastructure required to treat the 
throughput capacity of 2.5 Mt/a for Yenipazar Project is USD 229.6 million in first quarter 
2014 US dollars, and is subject to the qualifications and exclusions listed below. 

The capital cost is summarised in Table 1-17 and is inclusive of the costs to design, procure, 
construct up to and including plant commissioning and start up. Sunk cost, sustaining capital 
cost, interest during construction, deferred capital costs, escalation and foreign exchange 
fluctuations are excluded from these estimates. 

Table 1-17 
Pre-Production Capital Costs (CAPEX) in USD 

 

Directs Optimisation

19,749,835

63,028,657

11,599,755

22,576,634

5,661,683

Total 122,616,564

Indirects
28,627,561

15,237,196

29,131,561

33,967,459

106,963,777

229,580,341

Pre-production development

TOTAL PRE-PRODUCTION CAPITAL COST

Power transmission and substation

Infrastructure

Tailings & WRD

Process plant and equipment

Owner's cost

EPCM & Commissioning

Other indirect costs

Contingency

TOTAL

 

Sustaining capital has been computed for use in the financial model and is included in 
Item 22, Economic Analysis of this report.  The sustaining capital cost for the TMF is 
USD 15,620,000 and for pit wall depressurisation is USD 1,244,000. 

An AACEI Class 3 feasibility estimate is deemed Class 3, if the target accuracy range falls 
between a high of +10% to +30% to a low of -10% to -20%.  The accuracy of the Capital 
Cost Estimate (CAPEX) for the Yenipazar Project, with consideration of the current state of 
the engineering design, procurement and other related tasks, is deemed sufficient to support 
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a CAPEX with a target accuracy range from a high of +18% to a low of -18% of final Project 
costs at the summary level. 

1.14.2 Operating Cost 

The Yenipazar deposit contains oxide, copper enriched and sulphide ores.  The LOM for the 
Project is 12 years.  The oxide ore will be processed during some of the 1st, and then the 
11th and 12th years.  The sulphide ore will be processed in Years 1 through 10.  The copper 
enriched ore will be processed, in campaigns, as it is mined in the sequence. 

The LOM operating costs are shown in Table 1-18.  This cost is also applicable to the 
copper enriched ore, but is reduced for the oxide ore.  The overall operating cost is 
approximately USD 864.7 million, which equates to USD 29.65/t of ore milled. 

Table 1-18 
LOM Operating Cost 

 
  LOM Cost Unit Cost 

(USD) (USD/t Ore 
Milled) 

Contract Mining 235,193,520 8.06 

Owner Mining Operations 24,336,400 0.83 

Process Plant – Overall 497,475,119 17.06 

General & Administration, including Owner’s 
costs 

107,647,600 3.70 

TOTAL 864,652,639 29.65 

1.15 Economic Analysis 

Three economic scenarios have been calculated using the base case metal pricing 
assumptions shown in Table 1-19. The financial statistics shown in Table 1-20 give the first 
scenario on a pre-tax project basis and not reflecting the Alacer NPI.  The second scenario 
includes the NPI and the third scenario includes both the NPI and applicable taxes. 

Table 1-19 
Base Case Pricing Assumptions 

 
Gold 
(USD/oz) 

Silver 
(USD/oz) 

Copper 
(USD/lb) 

Lead 
(USD/lb) 

Zinc 
(USD/lb) 

1,250 20.00 3.00 0.94 0.90 
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Table 1-20 
Financial Statistics 

 

    
Pre-NPI, 
Pre-Tax 

After-NPI, 
Pre-Tax 

After-NPI, 
After-Tax 

IRR   37.2% 34.5% 32.2%
Discounting Base Year 2014       
NPV 0.0% USD '000s 821,780 738,794 644,329
NPV 5.0% USD '000s 520,095 462,232 400,989
NPV 7.0% USD '000s 432,572 382,127 330,260
NPV 10.0% USD '000s 326,691 285,337 244,603
NPV 12.5% USD '000s 256,810 221,551 188,014
Payback Period Years 2.2 2.3 2.4
Non Discounted Cash Flow / Pre-
Production CapEx Ratio   3.6 3.2 2.8
Non Discounted Cash Flow / Total 
CapEx, including mine closure 
Ratio   

 
3.0

  
2.7 2.4

  

The Sensitivity Graph, Chart 1.1, revolves around the pre-Tax, pre-NPI NPV @ 7% 
of USD 432.6 million.  The chart shows the sensitivity to capital costs, operating 
costs and revenue.  The value of the Project is more sensitive to revenue than to 
capital and operating costs. 
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Chart 1.1 – Sensitivity Graph 

 

1.16 Conclusions 

Jacobs Minerals Canada Inc. (Jacobs) concludes that the Yenipazar Project has economic 
potential as an open-pit mining and mineralized material processing operation producing 
copper, zinc and lead concentrates, and gold and silver doré.  As calculated in this Study, 
the Project has an estimated after-tax, after-NPI NPV (at a 7.0% discount rate) of 
USD 330.3 million and an IRR (pre-tax, pre-NPI) of 32.2%. 

The key features for the Project are as follows. 

(a) The total in-pit mineral resources are 29 669 000 t Indicated and 369 000 t Inferred 
with total probable reserves of 29 166 000 t. 

(b) The production rate of feed to the mill is 2 500 000 t/a. 

(c) The LOM for the Project is 12 years. 

(d) Capital costs are USD 229.6 million, including 17.4% contingency. 

(e) Operating costs are USD 29.65/t of ore milled. 

(f) The plant is well serviced with roads and rail access with sizeable towns within 
commuting distance. 

(g) Power will be brought to the site from a distance of 17 km. 
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1.17 Recommendations 

The recommended work to be completed prior to detailed design and Project development 
is as follows: 

• Follow-up with the Ministry of Environment or ÇŞB with regard to EIA regulation 
requirements for the Project optimisation design, and the land acquisition plan 

• Conduct study of oxidation process for copper enriched and sulphides ores 

• Conduct additional metallurgical testwork for process optimisation 

• Conduct hydrogeological studies 

• Conduct foundation drilling studies at plant site 

• Conduct geotechnical work associated with the TMF and WRD 

• Conduct study of clay liner materials / borrow sources 

• Continue engineering work in preparation of detailed design. 

Specific recommendations can be found in Item 25 of this report. 
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2 Introduction 

2.1 General 

This Technical Report reflects the contents of a Q1 2014 optimisation study performed by 
Promer Consultancy Engineering Ltd. Co. (Promer) referencing the FS performed by Jacobs 
a division of Jacobs Engineering and various consultants for Aldridge in Q2 2013.  This 
Technical Report is intended to be used by Aldridge to support development of their 
property by providing an estimate of resources and reserves, classification of resources and 
reserves [in accordance with the Canadian Institute of Mining, Metallurgy and Petroleum 
(CIM) classification system] and a practical and economic evaluation of the Project located 
in Turkey. 

Aldridge may use the Technical Report for any lawful purpose to which it is suited.  The 
Technical Report has been prepared in accordance with the guidelines stipulated in NI 43-
101 Standards of Disclosure for Mineral Projects. 

The Yenipazar Au-Ag-Cu-Zn-Pb property is located at the geographic center of Turkey, 
approximately 220 km ESE of Ankara, the capital city of Turkey. The property is located 
approximately 1 km east of Eğlence village in a sparsely populated agricultural area. The 
closest city to the property is Yozgat, approximately 70 km to the NNE. The nearest town is 
Boğazlıyan, approximately 35 km SSE. 

The initial basis for the work by Promer is the “Technical Report and Feasibility Study on the 
Yenipazar Polymetallic Project, Yozgat Province, Turkey”, with an effective date of April 3, 
2013. 

The proposed development consists of: 

 open-pit mining 

 waste rock storage 

 crushing 

 grinding 

 gravity concentration (producing a gold and silver doré) 

 copper, lead, zinc flotation and concentration 

 mine site concentrate storage 

 tailings management facility 

 HV power supply to the site (154 kV) 

 establishment of a water management facility and well field for water to the plant 

 upgrade of existing roads and establishment of a bypass road around the village of 
Poyrazli. 

Concentrate will be transported by road to a local rail loading facility, after which it will be 
transported by rail to the port of Iskenderun. 

Site infrastructure includes truck shop, maintenance facilities, warehousing, office 
administration and accommodation for 60 people, fuel storage, communications centre and 
related services. 

Definitions used in this executive summary are defined in the body of this Technical Report. 
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2.2 Use of Report 

This report is intended to be used by Aldridge subject to the terms and conditions of its 
contract with Promer. The contract permits Aldridge to file this document as a Technical 
Report with the Canadian Securities Regulatory Authorities pursuant to provincial securities 
legislation.  With exception to the purposes legislated under provincial securities laws, any 
use of this report by any third parties is at that party’s sole risk. 

2.3 Forward Looking Information 

This Technical Report includes forward-looking statements as represented within the 
Canadian securities laws. Forward-looking statements involve risks, uncertainties and other 
factors that could cause actual results, performance, prospects and opportunities to differ 
materially from those expressed in such forward-looking statements. Forward-looking 
statements in this report include, as a minimum, economic performance and future plans 
and objectives of Aldridge.  All assumptions and factors used to derive the forward-looking 
statements are believed to be reasonable and apply only as of the effective date of this 
report.  Undue reliance should not be placed on these statements.  No assurance is given 
that such events will occur in the disclosed timeframes or at all. 

2.4 Terms of Reference 

For the preparation of the Technical Report, Promer contracted responsibility for the 
following to Jacobs: 
 Study Supervision 
 Processing Plant Design 
 Infrastructure Design Engineering (input by Promer) 
 Capital and Operating Expenditure for process plant 
 Normalisation of Capital and Operating Expenditure (prepared by Others) 
 Compilation of this NI 43-101 Report from its contributors. 

Capital expenditure estimates are expressed in first quarter 2014 US dollars with no 
allowance included for escalation, foreign exchange fluctuation, interest or financing costs 
incurred during construction. Expenditure estimates and factors were solicited from third 
party suppliers for all major equipment items and materials.  The capital expenditure is 
based on designs presented during the optimisation of the FS and have a predicted 
accuracy range of ±18% (see Item 21.1). 

Operating expenditure estimates were prepared for each phase of the operation and include 
labour, fuel, power, replacement parts, operating supplies, maintenance labour and 
supplies, plant consumables, power and shipping. 

2.5 Sources of Information 

Promer has been engaged by Aldridge to produce the optimisation for the FS acting in 
concert with contractors and specialty consultants. The following contractors and speciality 
consultants listed in Table 2-1 have provided the specific scope of work registered against 
their names. 
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Table 2-1 
Contractors and Scope of Work 

 

SCOPE OF WORK CONTRACTOR 

MINING AND GEOLOGY P&E Mining Consultants Inc. 

TAILINGS AND WASTE ROCK 
EARTHWORKS 

Norwest Corporation 

PROCESS FACILITY DESIGN Jacobs with subcontractor Orway 

HYDROLOGY SRK Danışmanlık ve Mühendislik A.Ş.  

EIA SRK Danışmanlık ve Mühendislik A.Ş. 

METALLURGICAL TESTWORK SGS Mineral Services UK Ltd 
 

A complete list of the contractors and contributors who have provided supporting reports 
and data for the Technical Report and for the related optimisation study is provided in Item 
3, Reliance on Other Experts. 

Promer has not conducted detailed land status evaluations and has relied upon previous 
qualified reports, public documents and statements by Aldridge regarding property status 
and legal title to the Project. 

2.6 Site Visits 

Site visits were completed by the following personnel associated with the preparation of this 
report. 

Jacobs 

Timothy Hayes Project Engineer 
Graham Holmes Senior Process Specialist & Manager 
Steve Hall  Manager of Estimating 

SRK Danışmanlık ve Mühendislik A.Ş. 

Bora Arpacıoğlu Principal Environmental Engineer 
Goktuk Evin   Hydrogeological Engineering Consultant 

SRK Consulting (UK) Ltd. 

William Harding Hydrogeological Engineering Consultant 

P&E Mining Consultants Inc. 

Eugene Puritch  President, Mining Engineer 

2.7 Measurement Convention 

This report adheres to the convention of SI units for all measurements. The abbreviation “t” 
therefore represents metric tonnes. 

Measurements and abbreviations are presented in more detail in the Technical Terms and 
Abbreviations in the Table of Contents. 
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3 Reliance on Other Experts 

3.1 Consultants and Contributors 

In the compilation of this Technical Report, Jacobs has relied on the contributions of a 
variety of specialist consultants who have provided reports and studies for the Technical 
Report and for the related optimisation study.  Jacobs has not audited or modified these 
reports in any way. 

Assistance and information was obtained from the following experts. 

Table 3-1 
Responsibilities by Area 

Areas Qualified Persons* Establishment 

Resource and Reserve Estimation 
Capital and Operating Cost (Mining) 

Eugene Puritch, P.Eng. 
Ken Kuchling, P.Eng. 
Tracy Armstrong, P.Geo. 
Fred Brown, CPG 

P&E Mining Consultants Inc. 

Processing and Plant 
Infrastructure, Project Execution 
Capital and Operating Cost (Plant) 

Graham Holmes, P.Eng. 
Timothy Hayes, P.Eng. 
Steve Hall, B.Sc., J.D. 

Jacobs Minerals Canada Inc. 

Milling Testwork and Process Application Aron Cleugh, P.Eng. Orway Minerals Corp 

Economic Analysis and Sensitivities Robbert Borst, C.Eng. Aldridge Minerals Inc. 

Sustaining Capital and Operating Cost (Pit 
Water Management) 

William Harding, FGS, C. Geol. 
SRK Danışmanlık ve 

Mühendislik A.Ş. 

Geotechnical; Capital and Operating Cost 
(Tailings and Wasterock Earthworks)  
Site Water Management and Water 
Balance 

Jay Horton, P.Eng. Norwest Corporation 

Metallurgical Testwork (Recoveries and 
Concentrate Grades on Samples Tested) 

Mike Hallewell, C.Eng. SGS Mineral Services UK Ltd 

Reliance on Other Experts 

Environment and Social Impact 
Assessment 
Permitting 

Bora Arpacioglu 
SRK Danışmanlık ve 

Mühendislik A.Ş. 

Marketing 
Royalties, Investment Incentives 

Andrew Falls (Independent) 

 

* Fulfills requirements of NI 43-101. 

The authors are Qualified Persons only with respect to their areas of responsibility noted in 
this Technical Report.  These areas of responsibility are identified in the certificates of 
Qualified Persons submitted with this Report to the Canadian Securities Administrators. 

3.2 Reliance on Experts 

As permitted under Section 6.4 (2) of 43-101 of National Instrument 43-101 (Standards for 
Disclosure of Mineral Projects) and Item 3 of Form 43-101F1; the Technical Report is based 
on opinion or statements of experts who are not Qualified Persons and on information 
provided by the issuer concerning legal, political, environmental and / or tax matters. 
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This reliance on experts is identified in Table 3-1 of this document and relates to the 
following items of the Technical Report: 

• Item 19, Marketing Studies and Contracts [Andrew Falls (author)] 

• Item 20, Environmental Studies, Permitting and Social Impacts [SRK (author)]. 
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4 Property Description and Location 

4.1 Details 

The Project is situated on the Yenipazar Property, which is located at the geographic center 
of Turkey, at 4,364,000 N and 674,300 E, (using the Europe 1950 / UTM coordinate 
system). The Project lies approximately 220 km by road (195-km straight distance) ESE of 
Ankara, the capital city of Turkey. It is 1-km east of Eğlence village in a sparsely populated 
agricultural area of low to moderate relief. The closest city to the Project is Yozgat, situated 
about 70 km by road (50-km straight distance) NNE. The nearest town is Boğazlıyan, 
approximately 35 km by road (30-km straight distance) SSE. 

4.2 Operation License and Permit 

The Yenipazar Property is held under one (1) operation license from the Turkish 
government. 

The Operation License, (OP 72474) is held in the name of the Company’s wholly-owned 
subsidiary, Aldridge Minerals Madencilik Ltd Sti. and has a total area of 9239.15 ha as 
shown in Figure 4.1.  The original license was issued in 2004 and renewed on May 21, 2014 
for a period of 5 years. 

Figure 4.1 - Location Map of Yenipazar Operation Licence (Shown in Red) 
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The revised Operation Permit, allowing Aldridge to extract gold, silver, copper, lead and zinc 
in a defined area within the operating license, was issued on May 21, 2014 and is valid for 5 
years.  The Operation Permit has a total area of 1995.21 ha and is shown in Figure 4.2. 

Figure 4.2 - Location Map of Yenipazar Operation Permit (Shown in Blue) 

 

4.2.1 Mining Rights and Licensing Procedure 

The current Mining Law requires a net profit royalty of 4% of the gold, silver and platinum 
minerals and 2% for other minerals to be paid to the State. For those companies processing 
minerals in their own facility located in the country, the royalty is reduced by 50%. Therefore, 
in the case of Aldridge, a royalty of 2% for gold, silver and 1% for copper, lead and zinc is 
required. Mining licenses generally go through an evolutionary process progressing from 
Exploration Licenses, to Exploitation or Operation Licenses. In the current regulations, the 
licensing procedure is modified such that the exploration stage lasts for 7 years. 

Periodic reports are required during all phases, but there is flexibility in the system, grace 
periods, the ability to pare down or combine license areas etc. Exploration and Exploitation 
Licenses that become invalid are transferred to state ownership and are offered at auction. If 
a property is not bid on, the license is nullified and the property then becomes open for 
application. 

Application on a tract of land is made through the General Directorate of Mining Affairs of 
the Ministry of Energy and Natural Resources, “MIGEM” by filing the coordinates of the tract 
of land sought and paying a filing fee. The applicant prepares the relevant documents within 
2 months and pays the fee per hectare.  On approval, the license is signed and issued by 
the General Director of MIGEM on behalf of the Minister of Energy and Natural Resources 
along with a detailed map showing all areas obtained. 

Following the Exploration Licence, the holder may apply for an Exploitation License valid for 
10 years, upon submission of a feasibility study or development plan, plus payment of a fee 
per hectare, which the government keeps. Production or ongoing development is generally 
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needed to maintain and extend the license.  Annual reports are required. If little or no 
production occurs within the authorised original exploitation period, additional extensions 
may be denied. Ongoing production and / or the discovery of additional reserves generally 
allows the holder to request an extension of the license at any time. 

Failure to maintain, progress or extend any of the licenses causes them to become invalid 
and subject to auction at the end of their respective authorised time periods. 

4.3 Agreements and Ownership Structure 

Aldridge, as a result of its agreement with Alacer is, required to pay Alacer a 6% net profit 
interest (NPI) until such time as operational revenues reach the amount of 
USD 165,000,000, and a 10% NPI thereafter. A brief history of the ownership prior to the 
option agreement is discussed below. 

4.3.1 Previous Ownership 

As of May 1997, Alacer held mining rights to some 1.1 Mha of land through its Turkish 
subsidiary, YAMAS. This total increased to approximately 1.7 Mha in October 1997. 

Alacer’s mineral properties are held via licenses from the Turkish government.  Individuals 
or companies having legal status in Turkey can apply for, obtain and hold valid mining rights 
in Turkey. All mineral rights are reserved to the Turkish government and are issued to 
individuals and companies by well-established procedures of application, through auction, 
and by transfer of an existing valid license. YAMAS acquired title to mineral lands by all 
three methods, but primarily through application. 

4.3.2 Property Ownership Structure 

On December 1, 2004, the Company entered into an agreement with Alacer to acquire a 
65% interest in the Yenipazar Property. In July 2006, a revised option agreement was 
executed whereby, supplementary to earn-in conditions, the Company has the right to earn 
a 100% interest in the Yenipazar Property in exchange for consideration of 250,000 
common shares of the Company (issued). In June 2013, the Company delivered the FS and 
exercise notice to Alacer and earned a 100% working interest in the Yenipazar Property. 
The Company will pay Alacer a 6% net profit interest (NPI) until such time as operational 
revenues reach the amount of USD 165,000,000, and a 10% NPI thereafter. 

The exploration and operating licenses are registered to Aldridge Minerals Madencilik Ltd 
Sti. 
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5 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

5.1 Accessibility 

The Yenipazar Deposit, which is situated on the Yenipazar Polymetallic Property, is located 
at the geographic center of Turkey, at 4,364,000 N and 674,300 E, (using the U.S.A. 1950 
UTM coordinate system).  The property is approximately 220-km ESE of Ankara, the capital 
city of Turkey (Figure 5.1).  The closest city is Yozgat, which is the main city in Yozgat 
province in the Central Anatolia region of Turkey. According to the 2009 census, population 
of the province is 487,000 of which 74,000 live in the city of Yozgat. 

Figure 5.1 
Regional Location Map of Yenipazar Property in Central Turkey 

 

Access to the property from Yozgat is south on 60 km of paved road, and then west 9 km 
from the town of Yenipazar, and south 4 km on well-maintained dirt roads (Figure 5.2).  The 
nearest airport is in Kayseri, about 120 km to the southeast. Access from Ankara to Yozgat 
is by a regional highway, which cross-cuts Turkey in an E-W direction (Ankara to Yozgat 
takes 3 to 3.5 hours by road).
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Figure 5.2 - Detailed Route Map for Access to Yenipazar Property 
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5.2 Climate 

Yozgat is situated at the center of the Anatolian Plateau, and has a Continental climate 
(Köppen Climate Classification), with freezing winters due to its inland location and hot, dry 
summers. Summers often exceed 30°C (86.0°F) at peak times. Winter temperatures can 
drop as low as −20°C (−4.0°F) at the height of the season. 

5.3 Local Resources 

General labour is readily available, but labour more specialised in mining would need to be 
recruited and trained. 

5.4 Area Infrastructure 

Road conditions on the property are very good throughout the seasons and access to the 
property is available under all climatic conditions from Yozgat and Kayseri. The nearest 
airport is Kayseri International Airport, which is 120-km SSE of Eğlence village and the 
closest railway station is approximately 20-km southwest in Kanlica. 

Electrical power is available in Eğlence.  Turkish mobile phone operator Turkcell signals are 
available on the property, and there is a cable phone network in Eğlence.  Transport 
companies DHL, TNT and FEDEX are available in Ankara and Kayseri. 

Permanent medical support and a nurse are available at the Yenipazar village clinic, 
approximately 9 km from the property.  There is a hospital in Yozgat, and university 
hospitals in Ankara and Kayseri. 

5.5 Physiography 

The topography is relatively flat, with gently rolling hills and an average elevation of 1050 m. 
The highest elevation is 1140 m and the lowest elevation is roughly 960 m. Drill access to 
any point on the property is possible without additional road construction, or with a minimum 
of preparation (see Figure 5.3). 

Figure 5.3 - Google Earth Image of Yenipazar Project and Surrounding Area 
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6 History 

Although the Yenipazar Deposit appears to have been mined during ancient and / or historic 
times (there is an old, shallow pit on the property developed into what was likely a copper 
plus / minus gold bearing gossan), contemporary work is limited to that undertaken by 
YeniAnadolu Min. Mad. San. Ve Tic. Ltd. Sti (“YAMAS“) in the late 1990s on behalf of its 
parent Alacer (then Anatolia Minerals; Howard, 2005). 

Alacer was attracted to the area by the presence of gossanous outcrops and the historic 
pits. The Yenipazar Deposit was discovered during a regional reconnaissance soil and rock 
sampling program undertaken in the 1990s.  Subsequent to this survey, Alacer acquired the 
property from the Turkish government and began exploring the property in more detail 
through YAMAS. 

6.1 Previous Exploration 

During 1996-1997, a soil and rock sampling program was conducted in an area of 
approximately 2 km by 1 km on a 100-m grid, and on a 50-m grid in the area of an old 
shallow pit (ca. 100-m dia; hole ES-2 was drilled in this pit). Three hundred soil and thirty-
two rock chip samples from outcrop and float were collected.  Table 6-1 summarises the 
results. 

Table 6-1 
Yenipazar Prospect, Summary of Rock and Soil Geochemistry 1997 

 
32 Rock Samples Cu 

(ppm) 
Pb(ppm) Zn 

(ppm) 
Au 

(ppm) 
Ag 

(ppm) 
Maximum value 16,200 38,700 26,200 11.90 146.0 
Average value 1,387 2,583 1,081 0.55 7.6 
      
300 soil samples      
Maximum value 6,100 12,800 4,100 2.3 46.0 
Average value 343 608 349 0.11 3.1 

 

Two Induced Polarization (IP) surveys were carried out in the prospect area in 1997. 
YAMAS used its own equipment, a ScintrexIPR-12, and results were interpreted by 
Blackhawk Geometrics Inc. using the program RESIX2DI (Interpex Ltd). 

Location of a major anomaly in the first survey (depth range 60 - 100 m) led to a second 
survey targeting a greater exploration depth (about 150 m).  Both surveys used the pole-
dipole method and a 50-m spacing with n=1 to 6. 

Blackhawk concluded that the comparison of the anomalously high chargeability zones 
between the two surveys was good. A level plan for a depth of 85-m below surface, derived 
from all available pole-dipole sections, shows a NE-striking, approximately 150- to 200-m 
wide strongly chargeable zone dipping toward the south.  Additional anomalies were 
detected at the northwestern and southern edge of the survey area, but were not well 
defined by the existing survey coverage. 

Further modeling of the IP data was done by utilising the information from drill holes ES-2 
and ES-4. The primary components of the drill hole information used in the modeling are the 
oxide-sulphide boundary and the distribution of total sulphide content. Blackhawk used 
values of 5% to 10% sulphides for the overall mineralized zones and 40% to 50% total 
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sulphides for the high-sulphide zones. Blackhawk concluded that there was not enough data 
for modeling the anomalies on the northwestern and southern edge of the survey area. 

A gravity survey was conducted at Yenipazar in 1997. The data were supplied to Blackhawk 
Geometrics by YAMAS in digital spread sheet format for interpretation, read with a 
ScintrexCG3Autograw Instrument.  The data were taken on 13 parallel lines (each 1500-m 
long) at about 20-m reading intervals along lines. The lines were spaced 50 - 100 m. 

Drill hole results (ES-1 to ES-4) were used to constrain the gravity model. The resulting 
model indicates that the high sulphide zone likely extends south from drill hole (ES-4) and 
increases in thickness.  Correlation between the gravity model and the IP model was done 
by Blackhawk, and the result of the correlation is good. Regional gravity data were not 
available at the time of the survey. 

In addition to IP and gravity, YAMAS conducted a ground magnetic survey in 1997. The 
data were recorded with a fluxgate magnetometer measuring the vertical component of the 
total magnetic field.  Line spacing was 100 m, with data points along the lines spaced at 
12.5 m.  It is not known if a base station was used or if a diurnal regional correction was 
applied to the data. 

Ground magnetic data have been interpreted, both as an independent data set and along 
with other geophysical data.  Intersecting primary magnetic lineations, IP anomalies, and a 
magnetic low coincide with the known mineralization. Four regions are defined by the 
magnetic data, all showing a different magnetic texture. Very little correlation between the 
total chargeability and magnetic data is observed. A gravity high is seen coincident with a 
magnetic low, otherwise few gravity / magnetic correlations are observed. 

According to Blackhawk, the interpretation of the magnetic data has shown reasonable 
encouragement for using magnetic data as an exploration tool in this region.  However, they 
suggest that the interpretation would be more robust if more magnetic data were available 
covering a broader area. 

In early August 1997, YAMAS began the first core drilling within the area of the geochemical 
and IP anomalies.  Four NX/NQ (4.5 cm) diamond drill holes (DDH) were completed, totaling 
681 m (ES-1 to ES-4).  The drill hole data is given in Table 6-2. 

Table 6-2 
YAMAS 1997 Drill Hole Locations 

 
Hole 
Number 

Map 
Sheet 

UTM Elevation
(m) 

Depth 
(m) 

Azimuth
(Deg) 

Dip 
(1) Easting Northing 

ES-1 Yozgat 674,458.75 4,364,108.42 1132.53 127.00 0o -90o

ES-2 Yozgat 674,350.65 4,364,148.40 1129.73 182.00 0o -90o

ES-3 Yozgat 674,237.32 4,364,135.89 1122.14 200.15 0o -90o

ES-4 Yozgat 674,359.29 4,363,964.06 1120.52 172.00 0o -90o

TOTAL     681.15   
    

The core was split in half and samples collected every 2 m, apart from the mineralized 
interval in hole ES-2, which was sampled on 1-m intervals. The remaining half core was 
retained in the box as a witness and stored at Eğlence village. 

Samples were prepared by SGS in Izmir, Turkey, and a split of the pulp was forwarded to 
Cone Geochemical Inc., in Lakewood, Colorado.  Samples were analysed by Cone for Au, 
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Ag, Cu, Pb and Zn. Selected intervals were also analysed for tungsten (W) and cadmium 
(Cd). 

All four holes intersected economic grades of polymetallic mineralization consisting of 
copper, lead, zinc, gold, and silver hosted by schist of intermediate to felsic composition. 
The significant intersections are given in Table 6-3. The composition of the schist varies 
somewhat, but no discrete lithological zones or compositional layering was recognised. 

Table 6-3 
Significant Mineralized Intersections YAMAS Drilling 

1997 

 
Hole  
Number  

From
(m) 

To 
(m) 

Interval
(m) 

Au 
(g/t) 

Ag 
(g/t) 

Cu 
(%) 

Pb 
(%) 

Zn 
(%) 

ES-1(A) 4 18 14 1.4 10.5 0.11 0.22 0.16 
ES-1(B) 34 46 12 0.1 5.7 0.19 0.21 0.32 
ES-2 45 79 34 2.0 27.8 0.56 0.85 1.53 
ES-3(A) 0 22 22 0.3 19.2 0.35 1.06 0.11 
ES-3(B) 74 118 44 0.7 27.0 0.16 1.01 1.14 
ES-4(A) 0 38 38 3.1 54.3 0.21 1.15 1.14 
ES-4(B) 110 148 38 1.2 30.7 0.49 1.62 2.16 
 

Correlation among holes is based largely on the sulphide content. The angle of schistosity to 
the core axis is variable, but is commonly greater than 50°. Thin sections were prepared and 
described from eight samples of drill core.  The dominant rock type is biotite schist 
(dominated by phlogopite a Mg-rich biotite) with varying amounts of quartz and feldspar. The 
mineral assemblage in the samples indicates a higher greenschist grade of metamorphism 
(biotite grade).  Mineralization was considered by AMDL to be related to a metamorphosed 
VMS type of deposit. 

In 1998, AMDL entered in a joint-venture with Rio Algom and continued to drill at the 
direction of Rio Algom for a potentially large to very large deposit.  Five more core holes 
were drilled: ES-5 to ES-9.  As shown on the drill hole location plan map (see Item 10), 
some of these holes are outside the known area of mineralization, and thus place 
restrictions on the ultimate size of any deposit.  Only ES-5 is significantly mineralized with a 
sulphide zone encountered between 110 and 176 m. There is weak mineralization in ES-6 
and ES-9, and ES-7 and ES-8 are barren. 

6.2 Previous Resource Estimates 

For a complete description of previous resource estimates, the reader is referred to the 
technical reports titled, “Technical Report and Resource Estimate on the Yenipazar Base 
Metal Deposit, Turkey, for Aldridge Minerals”, authored by P&E Mining Consultants and 
dated January 15, 2006, “Technical Report and Updated Resource Estimate on the 
Yenipazar Base Metal Deposit, Turkey, for Aldridge Minerals”, authored by P&E Mining 
Consultants and dated June 23, 2007, and “Technical Report and Updated Resource 
Estimate on the Yenipazar Base Metal Deposit, Turkey, for Aldridge Minerals”, authored by 
P&E Mining Consultants and dated October 30, 2008, “Preliminary Economic Assessment 
on the Yenipazar Deposit, Turkey, for Aldridge Minerals”, authored by P&E Mining 
Consultants and dated February 3, 2011, and “Feasibility Study of the Yenipazar Project, 
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Turkey, for Aldridge Minerals Inc., prepared by Jacobs Minerals Canada Inc. and dated 
April 3, 2013. These reports have been filed on SEDAR. 

6.3 Previous Feasibility Study 

For a complete description of the previous Feasibility Study, the reader is referred to the 
technical report titled, “Feasibility Study of the Yenipazar Project, Turkey for Aldridge 
Minerals Inc.” authored by Jacobs Minerals Canada Inc., P&E Mining Consultants Inc., SGS 
Mineral Services UK Ltd., SRK Consulting (UK) Ltd., and Golder Associates (UK) Ltd. and 
dated May 16, 2013. This report has been filed on SEDAR. 
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7 Geological Setting and Mineralization 

7.1 Regional Geological Setting 

Various models exist for the geological evolution and terrane accretionary history of the 
Turkish region (e.g., Robertson et al., 2000, 2004; Stampfli et al., 2001; Stampfli & Borel, 
2004).  A careful review of the body of literature suggests that the geological reality may lie 
somewhere in between the opinions of the main protagonists. The terrane map and the 
references used for this report are an excerpt of a synthesis by Oczlon, (2006), see 
Figure 7.1. 

The northwestern part of Turkey, referred to as Istanbul-Zonguldak Terrane (IZ), was 
accreted to Baltica (eastern and northern Europe) as part of Far Eastern Avalonia during the 
Late Ordovician-Silurian. Early-Middle Ordovician faunas are clearly Avalonia-related (Dean 
et al., 2000). The IZ was thrusted southward over NW Turkey during mid-Cretaceous, likely 
subduction-induced opening of the Black Sea basin. 

Stampfli (2001) argues that those parts of Turkey with Variscan (Carboniferous-Permian) 
metamorphic, magmatic, and deformation ages were accreted to the southern margin of 
Eurasia during the respective period.  These parts correspond to the red and light red-
coloured areas of northern Turkey on the terrane map (Figure 7.1). To the south of Variscan 
N Turkey was the Paleotethys Ocean, subducted northward under N Turkey during the 
Triassic.  Early Cimmerian nappes were emplaced on Variscan metamorphic and magmatic 
rocks during a short-lived accretionary event at about the Triassic / Jurassic boundary. 
Contrary to the claims of Stampfli (2001), but in accord with the Meso-Cainozoic model put 
forward by Robertson and coworkers (op. cit.), there was no further Cimmerian accretion to 
N Turkey. Central and Western Turkey were not accreted until Latest Cretaceous time, as 
suggested by typical south Tethyan Jurassic ammonoid faunas in SW Turkey (Dommergues 
et al., 2005) and the lack of any deformation until the Latest Cretaceous.  However, Late 
Cimmerian accretion of Gondwana-derived terranes to the southern margin of Eurasia took 
place in the area of northern Iran and further east at about the Early / Middle Jurassic 
boundary. 

The area of central and western Turkey, displayed in pink on the terrane map, is a complex 
of terranes that resided in the Tethys Ocean during most of Jurassic-Cretaceous time, and 
was eventually swept against the Variscan / Cimmerian Tethyan margin in N Turkey at 
about the Cretaceous / Tertiary boundary. Preceding Late Cretaceous subduction of the 
Tethys Ocean was again northward, under N Turkey.  Resulting arc-magmatism created the 
Pontide copper belt with numerous VMS-deposits.  Mid- / late-Cretaceous subduction took 
place also within the Tethys Ocean and led to collision around the margins of the Central 
Anatolian micro-continent, on which the Yenipazar Project is located.  Peak metamorphism 
is zircon-dated at 91-84 Ma (Whitney et al., 2003), followed by the intrusion of large 
granitoid massifs at about 77-74 Ma (Whitney & Hamilton, 2004).  These processes took 
place during the middle part of the Late Cretaceous, well before the accretion of Central 
Anatolia to N Turkey. The Central Anatolian micro-continent is composed largely of 
amphibolite and higher greenschist grade metamorphic rocks, suggesting considerable Late 
Cretaceous-Paleocene removal of once overlying units, resulting in the exposure of the 
large granitoid complexes which in places are overlain by Eocene volcanic rocks and 
sediments.
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Figure 7.1 - Regional Terrane Map of Turkey (After Oczlon, 2006) 
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Following the rapid indentation of India into the S Eurasian margin since Early Eocene 
times, large dextral strike-slip displacements affected the area between the Himalayas and 
E Turkey.  This may explain why crust with Late Cimmerian accretion in E Turkey (as 
interpreted on the terrane map) is now juxtaposed to the south of Central Turkey, accreted 
only later to S Eurasia. The so far final act leading to the terrane assemblage of Turkey was 
the northward indentation of the N Arabian Craton into SE Turkey during the Neogene to 
Recent period.  Similar to the indentation of India, this led to dextral, westward escape of 
adjacent crust, in this case central / western Turkey.  The recent seismic activity along the 
dextral North Anatolian Fault System is the result of the ongoing indentation process. 

7.2 Local Geological Setting 

Various models exist for the geological evolution and terrane accretionary history of the 
Turkish region (e.g., Robertson et al., 2000, 2004; Stampfli et al., 2001; Stampfli & Borel, 
2004).  A careful review of the body of literature suggests that Figure 7.2 shows the geology 
of the entire 10 000 ha Yenipazar license area containing the Yenipazar Deposit and 
immediate surroundings, as digitised from the official 1:500,000 geological map of Turkey. 
The northern map area is dominated by Late Cretaceous granitoids, intruded upon crustal 
thickening and medium grade metamorphism. The meta-sedimentary sequence consists 
over wide areas of marble and biotite schist, occasionally amphibolite.  In the area of the 
Yenipazar Deposit, at least two deformation phases can be determined, the first one leading 
to high-angle schistosity, and the second one involving tight folding of the schistosity. The 
schistosity dips largely at angles of about 30º to 90°, but with dip directions and angles 
varying strongly at a scale of several metres. 

Although the age of the metamorphic rocks is given as Paleozoic on the official map, there 
is no hard evidence for that age, and much of that sequence may well be of Triassic-Early 
Cretaceous age.  Most of the license area is covered by Neocene continental deposits. 

7.3 Mineralization 

The Yenipazar Deposit is polymetallic in nature, consisting of gold, silver, copper, lead, and 
zinc mineralization. Logging of core and RC-chips in the hypogene zone resulted in the 
recognition of the principal minerals chalcopyrite, galena, sphalerite and the mineral gahnite 
(ZnAl2O4). These minerals are typically associated with ubiquitous 10% to 50% 
disseminated pyrite. The oxide zone is poorly defined, but is commonly 30- to 40-m thick 
and locally contains high gold values, along with significant amounts of oxide copper, lead 
and zinc mineralization.  Previous YAMAS sampling of an outcrop near the historic drill site 
ES-4 yielded 11.9-g/t Au, 146-g/t Ag, 0.49% Cu, 0.39% Pb, and 2.62% Zn (YAMAS historic 
data).  These grades were confirmed in drilling (ES-4), where the top 14 m returned an 
average grade of 8.36-g/t Au, 141-g/t Ag, 0.44% Cu, 2.98% Pb, and 1.79-g/t Zn (YAMAS 
historic data). Boulders with high contents of oxide-copper (principally malachite and 
turquoise) are found around an ancient shallow pit some 200-m north of ES-4, and copper 
likely formed the target of ancient extraction in that area. 

Sulphide mineralization occurs in two styles: in schist with 5% to 70% disseminated pyrite 
and in a cleaved, quartz-fragment bearing breccia. The breccia accounts for at the most 2% 
to 3% of the total mineralization, although grades in the breccia are higher than in the 
mineralized schist. The breccia shares the same polymetallic composition as the schistose 
rocks despite having a cross-cutting relationship with them.  Both mineralization styles are 
strongly recrystallised, and the grain size of sulphide aggregates (py +/- sph, cpy, gal) is 
commonly in the range of about 0.2 to 1 mm.  Although mineralization is often associated 
with varying amounts of pyrite, this relationship holds true only in a N-trending zone of the 
deposit area.  Other pyritic zones outside of, but also within, this trend contain only weak or 
no base or precious metal mineralization. 
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Figure 7.2 - Geology of the Yenipazar Property 
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7.3.1 2012 Mineralization Model 

Since the February 2011 PEA, an additional zone has been outlined, and there are now four 
zones defined in the Yenipazar orebody. The four mineral resource zones are: the Main 
Zone, the South Main Zone, the Hanging Wall Zone and the Footwall Zone. The total strike 
length of the deposit is on the order of 1800 m, with an average cross-strike length of 
approximately 300 m, (see Figure 7.3). 

In 2011 and 2012, about two-thirds of the drilling was duplication, (twinning) of previous RC 
holes using a diamond drill, in order to obtain better information.  There were also holes 
drilled for metallurgical testing purposes, condemnation, minor exploration and geotechnical, 
in preparation for the FS. 
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Figure 7.3 - Isometric Figure Showing the Four Zones in the Yenipazar Deposit 
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8 Deposit Types 

8.1 Introduction 

The Yenipazar Deposit belongs to the category of VMS deposits. Item 8.2 presents this 
particular deposit type taken directly from J. M. Franklin, and presented in Canadian Mineral 
Deposit Types edited by O.R. Eckstrand, W.D. Sinclair, and R.I. Thorpe, 1995. 

8.2 Volcanogenic Massive Sulphide Deposit 

Volcanic-associated massive sulphide deposits occur in submarine volcanic rocks of all 
ages, from the presently-forming deposits in modern, actively-spreading ridges to deposits 
in the pre-3400 Ma volcanic strata of the Pilbara Block in Australia. They occur in a wide 
variety of tectonic regimes and almost all deposits have a close association with at least 
minor amounts of sedimentary rock. 

Sediment-Dominated Areas 

Terranes commonly ascribed to arc-related basins, composed of relatively monotonous, 
regular sequences of volcanic and sedimentary strata, contain many massive sulphide 
deposits. Deposits formed close to a tectonic boundary between ocean floor and island arcs, 
ocean floor and cratons, or ocean floor and continental crust are included. The volcanic 
component is usually dominant, and composed predominantly of mafic volcanic rocks. 
However, some areas also have minor quantities of felsic volcanic strata. The sedimentary 
rocks are dominantly pelitic. The ratio of volcanic to sedimentary strata associated with the 
deposits is highly variable. These terranes are typically highly deformed, making 
identification of primary tectonic relationships difficult. Terms such as "Besshi-type" or 
"Keislager-type" may be used. 

Deposits in sediment-covered areas are tabular, circular to elliptical in plan, and commonly 
display distinctive layering or bedding within the sulphide zones. The sulphides are locally 
interbanded with silicate layers. Some parts of the Besshi-type deposits are composed of 
massive ore. Lateral dimensions of more than a kilometre are common. Ore thickness is 
typically a few tens of metres.  Iron-formations (both oxide and silicate facies) are common 
at the ore horizon (e.g., the Vasskis of Norway). Alteration zones are not as pronounced as 
for the deposits in more volcanic-dominated areas, but iron- and magnesium-enriched 
zones, containing disseminated sulphides, underlie many of the Caledonide deposits, such 
as those near Bathurst, New Brunswick. 

Volcano-Sedimentary Areas 

The largest deposits of this group are in lower Carboniferous rocks of the Iberian pyrite belt 
in southern Portugal and southwestern Spain.  The best Canadian examples are in the 
Bathurst district, New Brunswick; the Sudbury Basin, Ontario; the Omineca crystalline belt, 
British Columbia; and in several enclaves in the Coast Batholith in British Columbia.  The 
great lateral continuity of ore, lack of extensive alteration, and association with sedimentary 
rocks make deposits of this group similar to arc-related deposits of the Cu-Zn group. 
However, the Zn-Pb-Cu deposits are usually in sequences in which felsic volcanic rocks 
predominate near the ore horizon.  Deposits in the Bathurst camp, for example, have a few 
hundred metres of felsic ash flow tuff as their most common immediate footwall rock, 
underlain by thousands of metres of greywacke and pelite. Iron-formation is the immediate 
hanging wall to 7 of the 30 deposits in this camp. Basalt is restricted to the hanging wall 
sequence of most of the deposits. Van Staal, (1987) has established that the Tetagouche 
rocks are part of a series of thrust slices, which include ophiolite-associated slices near the 
base, and arc-like volcanic rocks in the uppermost slice. Van Staal interpreted the strata 
containing the massive sulphide deposits to have formed as part of a back-arc basin 
sequence, immediately southeast of a magmatic arc. The Iapetus ocean floor separated this 
arc from the North America craton, further to the northwest. 



 
 

 
Aldridge Minerals Inc. Yenipazar Project May 2014 8-2 

Form and Composition 

Orebodies in sediment-dominated terranes, such as those in the Bathurst district, New 
Brunswick, are tabular and laterally extensive. These deposits exhibit primary metal zoning, 
although less prominent than their volcanic hosted counterparts. Luff (1977) described three 
zones at Brunswick # 12. Unit 1, at the bottom and south of the ore, consists of massive 
pyrite with minor sphalerite and galena, and variable, but locally significant amounts of 
chalcopyrite and pyrrhotite.  Unit 2, the main zone, is distinctly layered sphalerite-galena-
pyrite ore with minor chalcopyrite and pyrrhotite.  Unit 3, the upper pyrite unit, consists of 
massive, fine-grained pyrite with minor sphalerite, galena, and chalcopyrite. 

Iron-rich rocks are common in the immediate hanging wall sequence of deposits in both the 
volcanic and sediment-associated deposits of this compositional group. These are of two 
distinctly different genetic types. Some ferruginous strata have formed through seafloor 
weathering of sulphides, forming poorly bedded, massive oxide zones. Others are 
ferruginous (and usually cherty) precipitates which formed from low-temperature 
hydrothermal fluids. The tetsusekiei zone that caps many of the Kuroko deposits, and the 
manganiferous iron-formation that overlies the Bathurst deposits is "Algoma type" (Gross, 
1965). These are probably not a product of oxidation of sulphides, but may have precipitated 
from low-temperature fluids that were associated with the terminal stage of their respective 
hydrothermal events. 

Mineralogical Composition, Textures, and Structures within Orebodies 

Deposits of this group are more mineralogically complex than those of the copper-zinc 
group.  In addition to pyrite, sphalerite, galena, and chalcopyrite, barite is common, 
particularly in the volcanic-associated deposits such as Buchans and Buttle Lake. In the 
Bathurst district, barite is absent; sulphosalts, arsenopyrite, and stannite occur in minor 
amounts (Chen and Petruk, 1980). Non-sulphide minerals in the deposits in the Bathurst 
district include quartz (major mineral); chlorite, siderite, calcite, and dolomite are all present 
(Jambor, 1979). 

Genetic Model 

The basic process of formation of massive sulphide deposits, as syngenetic accumulations 
on or near the seafloor, of sulphide and sulphate minerals from hydrothermal fluids, has 
been well established since the late 1950s (Oftedahl, 1958). Their stratiform nature, sharp 
upper contact, close association with immediately overlying, well-bedded chemical 
sedimentary rocks that contain abundant transported products from the hydrothermal vents, 
beds of locally transported sulphide breccia, and extensive alteration and stringer zones 
confined almost exclusively to the stratigraphic footwall of the massive sulphides, all gave 
credibility to this model.  Discovery of active seafloor vent systems from which massive 
sulphide deposits are forming has since ended any doubt about the applicability of the 
general model. Many of the genetic aspects have been considered in depth by Lydon 
(1988), and are summarised here.  The basic tenets of the genetic model apply to both the 
Cu-Zn and Zn-Pb-Cu groups of deposits. 

In contrast to other VMS deposits, mineralization at Yenipazar rarely attains true massive 
sulphide levels, with the sulphide content in and around base / precious metal-mineralized 
intervals most commonly at about 15% to 20%.  Sulphide ejection and deposition on the sea 
floor was likely slow and / or accompanied by high influx rates of fine-grained sediment and 
volcanic. 

The best mineralized sector at Yenipazar forms a northerly trend, and as such may 
represent a structural zone on the ancient seafloor, along which mineralizing fluids were 
ejected and deposited. 
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The highest grade zones are formed by breccias cross-cutting mineralization hosted in 
schist. These breccias can be interpreted as being related to feeder zones developed after 
the currently visible VMS body was deposited. 

Both types of mineralization were subjected to intense deformation, but a penetrative 
schistosity with associated disseminated mineralization is developed only in the sediments 
and not in the breccias. Due to their fragmental nature (an assortment of sulphide and 
quartz fragments), the breccias would have preferentially developed a brittle cleavage 
(similar to sandstones in strongly deformed successions). The last geological event, which 
led to the current appearance of the deposit, was a strong thermal overprint, likely related to 
post-deformational intrusion of large masses of granitoids in the Central Anatolian Micro-
Continent at about 78 to 74 Ma. These granitoids outcrop in the northern part of the license 
area, some 16-km north of the deposit area. Ensuing recrystallisation of sulphides led to the 
coarse grain size, and probably also to annealing of cleavage or schistosity in lithologies 
predominantly composed of sulphides (such as the breccias). 
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9 Exploration 

Since 2012, no new exploration has been undertaken on the Yenipazar Property. In 2011 
and 2012, a mercury (Hg) vapour survey and a magnetometer survey were completed over 
parts of the property. The information in the following subsection was provided by Martin 
Oczlon, Ph.D., VP Exploration for Aldridge. 

9.1 Mercury (Hg) Vapour Survey 

The reasoning behind the Hg vapour technique is explained in a paper by Arias et al, 1982, 
and states that, “Vapour geochemical exploration is based on the mobility of vapours 
derived from mineral deposits and the likelihood of these vapours reaching the surface 
through exotic cover. The basic assumption behind the determination of soil or free 
atmosphere gas contents above mineral deposits as a prospecting technique, is that normal 
composition will be altered by the introduction of gases derived from or related to the 
mineralization”. 

Sulphides contain traces of mercury, which are released as a gas when the sulphide is 
oxidised. The Hg-gas then comes to the surface and accumulates in soil, where it can be 
measured with a mercury meter. The method involves a suction hose, which is inserted into 
a hole and the collected air is sent into the analyser, which produces a quantitative Hg-
result. 

An Hg-anomaly is interpreted to show accumulations of (former) sulphide below the surface 
and, by inference, assuming that not all sulphide has been oxidised, that there is sulphide 
below the oxidation zone. 

Soil mercury gas data indicate the presence of mineralization at Yenipazar, but results 
become ambiguous and difficult to interpret when obtained on the Neogene cover. While the 
Hg-method has potential to 'see' through tens of metres of overburden, this does not appear 
to be the case for Yenipazar. The main obstacle may be the high clay content in the 
Neogene. Where the Neogene cover is thin, however, (a few metres) or absent, mercury 
data appear to indicate mineralization. 

Where surface (oxide) mineralization has been spread via agriculture, it is observed that the 
anomalous mercury data are similar in extent to geochemical soil anomalies. A success of 
the mercury survey was the discovery of the mineralized zone in agricultural fields, and 
where follow up holes YPD-48 and YPD-49 were drilled later (corresponds to survey point 
156 on the Hg survey map, 0.6 μg/m3Hg).  The relatively high number of results with 
0.4 μg/m3Hg, up to 0.9 μg/m3 Hg for the area north of the Yenipazar Deposit can be 
considered overall as anomalous and warrants follow up for detection of possible sulphide 
mineralization in this area. 

Figure 9.1 presents the results of the Hg vapour survey, with the highest values represented 
by red circles. 
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Figure 9.1 - Results of Hg Vapour Survey Over Property 

 

9.2 Ground Magnetometer Survey 

The information in this subsection was provided by Martin Oczlon, Ph.D, VP Exploration for 
Aldridge. 

An area of 800-m by 800-m north of the deposit was covered by a 50-m by 50-m ground 
magnetic survey to assess the presence of a major fault zone, which was intersected in one 
IP pole-dipole cross section from 2007. While the known deposit is dipping approximately 
45°N in the area of holes YPD-39 and YPD-40 (at 250-m depth), mapping, sampling, and 
follow-up drilling north of the presumed fault zone revealed 20 to 30 m of low-grade VMS 
mineralization from surface, chiefly in the oxide zone (YPD-48, YPD-49). This new 
mineralized area is shifted east by about 500 m versus the N-S axis of the YPZ-deposit, 
suggesting that there might by a dextral strike-slip component as well (alternatively, this 
pattern of mineralization may reflect the original situation on the paleo-seafloor).  It is 
possible that the ferruginous zone is visible in the magnetic image, especially if some 
magnetite was produced, because the newly discovered mineralization in holes YPD-48+49 
is in strongly ferruginous schist most probably derived from former pyrite. 
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The survey, shown in Figure 9.2, revealed the presence of a prominent WSW-ENE-
structure, which is interpreted as a significant fault zone. It appears that the deposit is 
dipping in the north towards this fault (north of hole YPD-40), and that the fault has brought 
the mineralization again to higher levels further north. This has important implications on 
future exploration to increase the resource around the deposit. The ferruginous zone around 
holes YPD-48+49 is not obvious in the magnetic data. Whether the magnetic high 200-m 
WSW of hole YPD-49 indicates mineralization in the sulphide zone is not clear at the 
moment. In the absence of pyrrhotite in sulphide ore, and with a certain magnetite 
background in the schist, it has not been possible to draw a good correlation (if any) 
between magnetic data and mineralization in the known deposit area. 
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Figure 9.2 - Map of Area Covered by Ground Magnetometer Survey 
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10 Drilling 

10.1 Introduction 

Since 2012, no new drilling has been undertaken on the Yenipazar Property. This technical 
report update includes results from DDHs YPD-08 to YPD-164, as well as holes named 
YPG-01 to YPG-09, which were drilled for geotechnical purposes. The objective of the 2011-
2012 program was to twin the reverse circulation ("RC") holes that carry the bulk of the 
mineralization and replace those RC holes with DDHs in the database for a more accurate 
resource estimate in the framework of the May 2013 and this Feasibility Study update. In the 
2011-2012 drilling, there was a substantial increase in the grades of all five metals 
compared to the corresponding RC holes, highlighted by a 22% increase in the case of gold 
and a 33% increase in the case of zinc. See Figure 10.1 showing the location of the drilled 
holes with Figures 10.2 through 10.4 presenting enlarged versions of this map, in order to 
reveal detail. 

 

 

 

 

 

 

 

 

 

 

Figure 10.1 - Surface Drill Hole Plan Showing 2011-2012 Drilled Diamond Drill Holes 
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Figure 10.1 - Surface Drill Hole Plan Showing 2011-2012 Drilled Diamond Drill Holes 
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Figure 10.2 
Twin Diamond Drill Holes – Northern Third Showing Detail (Legend for Figures 10.2 to 10.4Shown in Figure 10.2) 
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Figure 10.3 - Twin Diamond Drill Holes - Middle Third Showing Detail 
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Figure 10.4 - Twin Diamond Drill Holes - Southern Third Showing Detail 
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Significant results from the 2011 and 2012 diamond drill twin holes are shown in the multiple pages of Table 10-1.  Table 10-2 
presents the results of the nearest neighbour drilling. 

Table 10-1 –True Twin Holes 
 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

YPD-58 171 Diamond 99 101 2 0.33 59.95 0.23 1.48 2.70
YP-39 166 RC 92 96 4

Diamond 132 148 16 1.40 45.07 0.45 1.29 2.32
Diamond 150 151 1 0.10 0.80 0.07 0.00 1.47
Diamond 158 164 6 0.07 8.35 0.13 0.23 1.27

RC 116 166
YPD-59 161 Diamond 60 64 4 0.17 13.85 0.08 0.23 0.33

YP-40 154 RC 48 52
Diamond 126 137 11 1.28 54.45 0.62 1.48 1.56
Diamond 144 145 1 0.52 19.70 0.25 1.85 2.21
Diamond 151 159 8 0.93 85.86 0.19 3.92 4.89

RC 108 154
YPD-61 152 Diamond 6 12 6 1.03 4.68 0.09 0.17 0.10

YP-5 157 RC 2 m W of DD 6 12
Diamond 127 128 1 0.24 9.55 0.23 0.23 0.37
Diamond 133 150 17 1.07 23.24 0.55 0.37 0.83

RC 2 m W of DD 128 152
YPD-62 135 Diamond 33 34 1 0.55 7.50 0.15 0.60 0.31

Diamond 86 112 26 0.61 28.49 0.22 1.03 1.81
Diamond 118 127 9 0.20 6.91 0.05 0.47 0.89

YP-43 130 RC 72 76
RC 90 130

YPD-63 122 Diamond 34 39 5 0.14 19.67 0.29 0.31 0.21
YP-6 138 RC 28 38

Diamond 61 75 14 0.74 48.17 0.24 2.85 4.57
RC 50 78

Diamond 86 92 6 0.09 4.05 0.03 0.47 1.57
RC 88 94

Diamond 101 106 5 0.51 29.42 0.06 0.82 0.92
Diamond 111 121 10 0.70 30.99 0.42 1.42 2.42

RC 104 112

YPD-65 137 Diamond 55 63 8 0.34 44.86 0.26 0.98 2.71
YP-47 132 RC 54 62

Diamond 87 114 27 1.22 22.61 0.35 0.82 1.87
RC 88 118
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

RC 128 132

YPD-66 87 Diamond 16 20 4 0.43 14.85 0.21 0.89 0.43
YP-48 132 RC 18 28

Diamond 42 53 11 0.12 16.82 0.30 0.42 1.15
Diamond 59 79 20 0.27 13.41 0.24 0.35 1.23

RC 50 82

YPD-67 145 Diamond 93 96 3 0.57 3.40 1.79 0.00 0.19
Diamond 121 137 16 0.56 35.48 0.23 1.18 1.78

YP-50 130 RC 116 130

YPD-68 145 Diamond 46 53 7 0.16 25.36 0.22 0.79 1.74
YP-13 154 RC 42 48

RC 58 62
RC 68 70

Diamond 66 75 9 0.22 26.36 0.15 0.71 1.93
Diamond 101 144 43 1.09 33.32 0.21 1.62 2.06

RC 84 136

YPD-69 95 Diamond 41 86 45 0.93 26.91 0.27 1.22 2.17
YP-14 124 RC 42 88

YPD-70 135 Diamond 43 46 3 0.13 18.70 0.69 0.41 0.76
YP-107 128 RC 38 46

RC  (no corr. DD-interv.) 56 64
Diamond 102 132 30 0.86 51.41 0.20 2.53 3.02

RC 98 128
YPD-71 140 Diamond 13 23 10 0.09 15.76 0.34 0.53 0.44

Diamond 29 32 3 1.93 70.53 0.64 0.53 0.35
YP-53 136 RC 8 28

Diamond 75 115 40 0.71 53.09 0.18 1.99 2.38
Diamond 125 126 1 0.88 13.80 0.10 0.77 0.67

RC 74 130
YPD-72 105 Diamond 0 21 21 0.60 19.91 0.20 0.98 0.35

YP-54 128 RC 0 12
Diamond 45 103 58 0.36 21.75 0.13 0.70 0.78
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

RC 48 100
YPD-73 117 Diamond 41 43 2 0.50 38.65 0.07 1.54 1.20

50 81 31 0.41 26.44 0.14 1.03 1.32
86 112 26 1.08 29.13 0.35 1.15 1.37

YP-55 134 RC 46 110

YPD-74 81 Diamond 6 17 11 0.49 11.16 0.17 1.26 0.19
YP-56 94 RC 0 12

Diamond 36 76 40 1.19 23.60 0.29 1.28 2.17
RC 30 76

YPD-75 107 Diamond 0 15 15 0.28 21.04 0.18 0.67 0.35
Diamond 23 24 1 0.00 16.80 0.05 0.00 0.24

YPD-76 129 Diamond 15 104 89 0.67 29.91 0.26 1.07 1.47
YP-55 124 RC 12 52

RC 62 66
YPD-79 77 Diamond 9 41 32 0.64 33.48 0.31 0.97 0.60

YP-60 126 RC 8 34
Diamond 52 67 15 0.34 20.76 0.13 0.44 0.46

RC 54 66
YPD-80 109 Diamond 38 49 11 2.45 38.14 0.48 1.44 2.44

YP-25 140 RC 30 38
Diamond 56 104 48 0.65 24.92 0.16 0.78 0.84

RC 58 60
RC 66 104

YPD-81 121 Diamond 21 23 2 0.86 5.75 0.10 0.17 0.09
Diamond 29 49 20 0.59 14.18 0.35 0.33 0.55

YP-64 124 RC 30 38
Diamond 84 88 4 0.23 4.25 0.15 0.04 0.07
Diamond 93 115 22 3.95 57.87 0.83 2.34 2.96

RC 100 116
YPD-82 132 Diamond 7 57 50 0.94 29.11 0.25 1.49 1.50

Diamond 72 73 1 0.65 23.40 0.15 1.17 1.12
YP-70 132 RC 10 82

Diamond 106 109 3 1.12 75.47 0.26 0.97 1.20
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

Diamond 120 123 3 0.40 12.60 0.17 0.26 0.34
RC 90 114

RC 74 114
YP-83 140 RC 0 8

Diamond 60 76 16 0.91 69.32 0.22 2.37 2.86
RC 58 66

Diamond 82 103 21 0.82 42.83 0.26 1.55 2.26
RC 72 94

YPD-83 175 Diamond 97 111 14 0.67 29.03 0.27 0.84 0.90
YP-30 156 RC 82 106

Diamond 135 175 40 1.42 22.84 0.38 0.90 1.10
RC 132 156

YPD-84 155 Diamond 17 19 2 0.08 6.15 0.23 0.11 0.28
Diamond 26 28 2 0.50 5.50 0.08 0.20 0.34
Diamond 34 38 4 0.49 15.93 0.19 0.51 0.20
Diamond 60 61 1 0.32 19.00 0.26 0.25 0.18
Diamond 63 83 20 0.54 17.76 0.19 0.51 0.64

YP-73 148 RC 58 82
Diamond 136 137 1 0.08 28.30 0.06 0.27 0.55
Diamond 139 142 3 0.16 10.87 0.05 0.16 0.19
Diamond 136 137 1 0.19 8.80 0.05 0.20 0.22
Diamond 149 152 3 0.26 22.07 0.06 0.28 0.33

RC 130 148

YPD-85 155 Diamond 68 78 10 0.71 69.52 0.25 2.30 1.41
Diamond 83 89 6 2.30 124.10 0.45 3.32 4.04

YP-79 150 RC 66 78
Diamond 109 114 5 6.12 37.86 0.76 1.04 2.08

RC 108 120
Diamond 146 152 6 0.41 29.90 0.15 0.23 0.37

RC 136 146

YPD-86 165 Diamond 90 91 1 1.76 71.20 0.14 1.14 1.64
Diamond 97 102 5 0.40 3.76 0.13 0.02 0.03
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

Diamond 106 107 1 0.50 9.00 0.41 0.18 0.17
YP-34 160 RC 86 108

Diamond 119 132 13 0.95 40.02 0.32 1.34 2.29
RC 114 118
RC 152 160

YPD-89 190 Diamond 68 71 3 0.78 58.08 0.08 2.48 3.71
Diamond 88 92 4 0.18 11.00 0.24 0.20 0.23

YP-99 162 RC 66 72
Diamond 100 124 24 0.80 37.56 0.44 0.91 1.01

RC 110 120
Diamond 131 141 10 0.58 19.68 0.45 0.12 0.26

RC 126 140
Diamond 146 153 7 0.30 24.38 0.09 0.56 0.74

RC 146 156
Diamond 161 176 15 0.67 28.90 0.28 0.94 1.01
Diamond 181 185 4 1.03 66.06 0.37 3.40 5.68

YPD-91 195 Diamond 26 27 1 0.31 10.00 0.23 1.11 0.21
Diamond 47 48 1 0.33 20.00 0.03 0.52 0.28

YP-115 194 RC 36 42
Diamond 76 80 4 1.04 80.00 0.25 3.20 5.91

RC 68 72
Diamond 138 179 41 1.16 33.83 0.33 0.97 1.47

RC 118 126
RC 132 142
RC 148 190

YPD-92 178 Diamond 41 44 3 0.27 3.33 0.03 0.09 0.07
Diamond 87 93 6 0.87 28.33 0.24 1.32 1.64

YPD-94 200 Diamond 25 27 2 0.37 14.70 0.09 0.21 0.06
Diamond 37 38 1 0.47 7.60 0.42 0.18 0.20
Diamond 64 69 5 0.71 63.34 0.29 3.33 5.91

YP-119 170 RC 54 60
Diamond 102 103 1 0.33 25.30 0.06 0.26 0.19
Diamond 115 117 2 0.19 20.10 0.05 0.46 0.51
Diamond 121 130 9 0.67 54.09 0.14 0.95 1.01
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

Diamond 147 164 17 0.21 23.28 0.20 0.47 0.66
Diamond 167 169 2 0.46 22.35 0.19 0.42 0.51
Diamond 172 196 24 0.95 41.18 0.32 1.53 2.22

RC 132 168 36 1.41 46.66 0.53 0.96 1.80
YPD-95 158 Diamond 29 33 4 0.58 0.68 0.06 0.04 0.05
YP-122 184 RC 38 40

Diamond 66 68 2 0.18 24.35 0.21 1.08 1.69
RC 60 72

Diamond 102 103 1 0.95 20.40 0.29 0.33 0.19
RC 86 94

Diamond 118 148 30 0.71 30.90 0.31 0.97 1.16
RC 110 134

Diamond 151 152 1 0.14 25.30 0.27 0.71 1.07
RC 154 160

YPD-98 153 Diamond 47 52 5 1.36 82.41 0.30 2.83 7.76
YP-124 154 RC 46 52

Diamond 81 83 2 0.77 9.56 0.06 0.12 0.05
Diamond 94 95 1 0.51 7.00 0.11 0.14 0.12

RC 88 92
Diamond 130 133 3 0.17 23.07 0.03 0.31 0.32
Diamond 139 144 5 0.13 16.33 0.26 0.28 0.86
Diamond 148 150 2 0.56 19.16 0.02 0.09 0.13

RC 140 146

YPD-99 122 Diamond 64 67 3 4.06 120.73 0.95 5.52 9.78
Diamond 74 102 28 0.63 31.41 0.20 0.92 1.13

YP-135 114 RC 60 82
RC 90 96

Diamond 107 108 1 0.02 21.95 0.04 0.25 0.15
Diamond 116 119 3 0.21 75.62 0.19 2.28 2.53

RC 108 114

YPD-100 161 Diamond 56 59 3 0.37 17.04 0.08 0.46 0.83
Diamond 69 77 8 1.00 38.22 0.26 0.98 1.00
Diamond 80 81 1 0.36 0.00 0.00 0.00 0.01
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

Diamond 86 91 5 5.13 176.05 1.48 3.81 4.61
YP-294 162 RC 54 96

Diamond 141 143 2 0.53 83.73 0.11 1.72 1.39
Diamond 146 147 1 0.08 11.17 0.02 0.14 0.14
Diamond 152 153 1 0.18 29.77 0.21 0.66 0.50

RC 150 156
YPD-105 130 Diamond 75 77 2 1.52 6.99 0.07 0.06 0.06

Diamond 99 115 16 2.20 86.02 0.43 2.90 7.44
YP-259 150 RC 98 122

YPD-109 84 Diamond 54 56 2 0.56 7.85 0.09 0.62 0.39
Diamond 61 73 12 3.15 6.22 0.94 0.53 2.25

YP-277 150 RC 62 74

YPD-110 83 Diamond 67 72 5 2.28 95.58 0.71 2.95 4.42
YP-247 106 RC 66 78

YPD-111 115 Diamond 36 38 2 0.02 0.00 0.09 0.04 1.76
Diamond 72 85 13 2.18 62.10 0.67 1.46 3.66

YP-249 120 RC 70 84
Diamond 91 96 5 1.30 123.40 0.17 2.06 0.79
Diamond 102 112 10 0.48 57.88 0.20 1.27 0.74

RC 90 110

YPD-112 89 Diamond 26 27 1 0.00 53.19 0.02 0.01 0.14
Diamond 54 55 1 0.36 3.00 0.04 0.02 0.12
Diamond 57 77 20 1.14 54.91 0.90 0.93 2.25

YP-250 124 RC 58 84

YPD-113 57 Diamond 38 50 12 0.84 37.41 0.41 1.04 1.97
YP-253 148 RC 38 52

YPD-114 120 Diamond 43 61 18 4.42 94.97 0.91 2.42 3.92
Diamond 68 75 7 1.60 98.99 0.44 1.19 0.67

YP-315 77 RC 50 68
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

YPD-115 90 Diamond 33 34 1 0.03 113.20 0.04 0.04 0.40
Diamond 62 81 19 0.51 56.06 0.49 1.13 1.45

YP-316 114 RC 64 80
Diamond 85 88 3 0.16 11.38 0.13 0.09 0.07

YPD-116 79 Diamond 28 29 1 0.00 330.78 0.00 0.01 0.03
Diamond 33 38 5 0.01 17.28 0.19 0.07 0.45
Diamond 40 41 1 0.13 12.86 0.14 0.27 0.21
Diamond 43 44 1 0.00 62.76 0.01 0.00 0.07
Diamond 63 70 7 2.76 95.31 1.12 2.80 4.59

YP-317 100 RC 64 74

YPD-117 89 Diamond 58 82 24 1.59 45.70 0.76 1.09 1.58
YP-318 100 RC 60 82

YPD-118 151 Diamond 141 148 7 1.13 50.94 0.47 0.69 0.83
YP-238 160 RC 130 146

YPD-119 93 Diamond 66 75 9 4.60 54.99 1.29 1.51 5.08
Diamond 81 89 8 0.30 24.63 0.11 1.17 1.42

YP-125 120 RC 70 88

YPD-120 105 Diamond 30 39 9 0.19 6.16 0.27 0.15 0.58
YP-138 154 Diamond 49 62 13 0.81 64.23 0.32 1.42 2.46

RC 46 60
RC 96 100

YPD-121 90 Diamond 27 30 3 0.07 19.00 0.01 0.14 0.05
Diamond 69 83 14 2.06 73.17 0.76 2.67 3.94

YP-299 132 RC 68 80

YPD-124 152 Diamond 76 77 1 0.40 24.47 0.13 0.58 0.88
YP-286 156 RC 78 88

Diamond 132 140 8 0.02 2.81 0.00 0.05 1.25
Diamond 147 150 3 0.10 25.77 0.15 0.70 0.71

RC 116 132



 
 
 
 

  
Aldridge Minerals Inc. Yenipazar Project May 2014 10-14 

Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

YPD-125 173 Diamond 147 148 1 1.54 51.20 0.29 0.54 0.81
YP-280 192 RC 116 120

RC 134 168

YPD-127 41 Diamond 5 8 3 0.33 15.27 0.07 0.30 0.12
Diamond 14 29 15 0.27 46.48 0.09 0.50 0.15

YP-227 138 RC 4 34

YPD-128 23 Diamond 8 22 14 4.64 19.46 0.19 0.99 0.08
YP-153 124 RC 6 16

YPD-129 185 Diamond 20 23 3 2.50 9.38 0.11 0.71 0.07
YP-151 180 RC 22 28

Diamond 57 70 13 1.78 37.05 0.60 0.55 1.45
Diamond 76 111 35 5.32 68.48 1.81 1.74 3.07
Diamond 114 115 1 0.05 2.90 0.39 0.02 0.20

RC 58 110
RC 126 138

RC  (no corr. DD-interv.) 138 180

YPD-130 136 Diamond 100 120 20 1.57 84.01 0.33 2.63 4.54
YP-149 134 RC 92 126

YPD-131 163 Diamond 122 146 24 1.06 18.87 0.50 0.43 0.70
YP-147 174 RC 120 142

YPD-132 127 Diamond 25 26 1 0.35 7.50 0.03 0.38 0.36
Diamond 30 45 15 0.49 73.64 0.14 1.33 3.37

YP-305 122 RC 28 32
RC 38 52

RC  (no corr. DD-interv.) 118 122

YPD-133 99 Diamond 42 43 1 0.59 4.50 0.15 0.02 0.04
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

Diamond 58 63 5 0.71 21.96 0.39 0.83 1.31
Diamond 80 95 15 2.11 51.66 0.61 2.60 4.70

YP-304 180 RC 68 82
YPD-134 124 Diamond 73 74 1 0.36 2.00 0.13 0.01 0.10

Diamond 100 121 21 6.16 73.52 1.53 2.04 4.38
YP-306 150 RC 98 114

YPD-135 48 Diamond 5 34 29 0.23 19.66 0.09 0.91 0.27
Diamond 39 46 7 0.00 0.34 0.00 0.00 1.57

YP-226 150 RC 10 34

YPD-136 45 Diamond 9 32 23 1.52 85.13 0.22 2.01 0.47
Diamond 34 35 1 0.08 24.80 0.02 0.03 0.11

YP-225 148 RC 10 38
144 148

YPD-137 51 Diamond 21 37 16 1.65 144.69 0.34 2.03 2.22
Diamond 49 50 1 0.00 0.00 0.00 0.01 1.45

YP-167 170 RC 24 46
RC 54 56

YPD-138 92 Diamond 53 84 31 2.55 44.51 0.69 1.45 2.71
YP-164 174 RC 58 78

108 112
YPD-139 79 Diamond 10 29 19 0.42 10.06 0.16 0.59 0.34

YP-313 150 RC 10 12
RC 18 44
RC 58 64

YPD-140 163 Diamond 2 36 34 2.05 70.97 0.29 1.94 0.62
YP-311 162 RC 4 36

RC  (no corr. DD-interv.) 110 120
RC  (no corr. DD-interv.) 124 128
RC  (no corr. DD-interv.) 138 144
RC  (no corr. DD-interv.) 156 160

YPD-141 55 Diamond 8 9 1 0.10 2.20 0.34 0.42 0.12
29 46 17 0.61 37.29 0.24 0.80 1.43
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Table 10-1 –True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

YP-310 148 RC 28 48
YPD-142 47 Diamond 15 19 4 0.09 5.50 0.37 0.17 0.15

YP-348 174 RC 14 18
Diamond 34 39 5 1.38 49.44 5.35 5.06 0.50

RC 24 34
RC 40 60

YPD-143 66 Diamond 15 18 3 0.11 6.00 0.43 0.17 0.14
Diamond 35 39 4 1.47 57.41 6.69 6.16 0.55
Diamond 40 43 3 6.44 124.12 10.92 1.62 0.89
Diamond 52 61 9 2.24 85.80 5.46 1.47 1.04

YP-309 162 RC 34 56
YPD-145 37 Diamond 8 9 1 0.35 4.30 0.26 0.46 0.18

Diamond 16 32 16 0.35 34.19 0.09 0.61 0.12
YP-221 166 RC 10 32

YPD-146 43 Diamond 3 40 37 0.57 47.03 0.11 0.79 0.25
YP-220 170 RC 2 38

YPD-147 65 Diamond 37 38 1 0.68 0.00 0.08 0.09 0.07
Diamond 50 58 8 0.03 7.85 0.11 0.35 2.15

YP-214 102 RC 18 30
RC 48 58

YPD-148 117 Diamond 11 30 19 0.86 16.08 0.16 0.30 0.10
Diamond 35 54 19 0.05 1.83 0.66 0.08 0.07

YP-160 170 RC 10 48
Diamond 101 112 11 0.47 31.74 0.06 0.74 1.32

RC 100 112

YPD-149 23 Diamond 12 16 4 0.41 11.75 0.45 0.24 0.25
Diamond 21 29 8 2.59 19.96 0.15 0.23 0.10

YP-156 154 RC 10 30
Diamond 34 85 51 3.34 10.74 0.88 0.25 0.30

RC 42 90
Diamond 101 107 6 0.12 9.68 0.05 0.41 0.82
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Table 10-1 - True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

RC 110 116
RC 124 130
RC 136 154

YPD-150 155 Diamond 22 25 3 0.01 0.25 0.00 0.00 0.22
Diamond 85 88 3 0.17 12.53 0.10 0.61 1.32

YP-159 170 RC 72 90
Diamond 116 124 8 0.17 22.49 0.08 0.76 1.31

RC 108 114
Diamond 132 133 1 0.09 28.90 0.09 0.27 0.56

RC 130 150

YPD-152 101 Diamond 57 58 1 0.02 1.30 0.05 0.02 1.21
Diamond 65 66 1 0.23 14.20 0.04 0.44 0.62
Diamond 78 79 1 0.14 12.10 0.08 0.34 0.37

YP-338 148 RC 50 74
Diamond 81 83 2 0.13 21.40 0.04 0.73 0.88
Diamond 87 90 3 0.59 30.72 0.22 1.04 1.05
Diamond 93 94 1 0.13 10.90 0.02 0.26 0.46
Diamond 97 99 2 0.17 35.30 0.20 1.03 2.06

RC 80 88
RC 134 136

YPD-154 51 Diamond 19 35 16 0.67 56.08 0.39 1.08 0.28
41 42 1 0.19 6.00 0.33 0.06 0.12

YP-204 160 RC 18 46

YPD-155 119 Diamond 7 21 14 1.05 23.89 0.26 1.36 0.36
YP-205 118 RC 10 26

Diamond 36 37 1 0.35 13.90 0.02 0.14 0.24
Diamond 40 72 32 0.61 73.99 0.13 2.14 1.21

RC 36 96
Diamond 82 83 1 0.00 0.00 0.00 0.01 1.12

RC 104 118

YP-110 182 RC 88 92
Diamond 99 101 2 0.07 20.00 0.05 0.44 0.29
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Table 10-1 - True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

Diamond 122 123 1 0.26 20.00 0.04 0.46 0.41
Diamond 136 137 1 0.87 20.00 0.23 0.01 0.06

RC 116 122
Diamond 143 144 1 0.11 20.00 0.02 0.52 0.52
Diamond 146 157 11 0.62 30.00 0.20 1.30 1.51

RC 140 170

YPD-156 77 Diamond 9 13 4 0.34 5.58 0.08 3.03 0.40
Diamond 27 49 22 0.81 26.01 0.45 1.33 0.45

YP-160 140 RC 28 42
Diamond 56 60 4 0.03 1.63 0.04 0.08 1.26

RC 64 72

YP-82 132 Diamond 7 57 50 0.94 29.11 0.25 1.49 1.50
Diamond 72 73 1 0.65 23.40 0.15 1.17 1.12

YP-70 132 RC 10 82
Diamond 106 109 3 1.12 75.47 0.26 0.97 1.20
Diamond 112 113 1 0.36 1.40 0.10 0.01 0.02
Diamond 120 121 1 0.40 12.60 0.17 0.26 0.34

RC 90 114

YPD-157 142 Diamond 13 14 1 0.35 12.86 0.09 0.36 0.26
YP-78 152 RC 12 14

Diamond 75 82 7 1.74 75.37 0.37 2.43 3.48
RC 68 80

Diamond 93 107 14 0.28 14.41 0.32 0.27 0.29
RC 102 104

Diamond 123 128 5 0.23 26.27 0.13 0.50 0.39
RC 120 126

YPD-161 112 Diamond 69 75 6 3.49 82.32 1.15 1.88 2.18
YP-298 140 RC 32 36

RC 66 74

YPD-164 142 Diamond 76 78 2 7.07 142.43 0.64 5.89 9.68
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Table 10-1 - True Twin Holes 

(cont) 

Hole 
Hole 

Depth
Type

From 
[m]

To [m]
Thickne
ss [m]

Au g/t Ag g/t Cu % Pb % Zn %

YP-33 138 RC 76 80
Diamond 90 93 3 0.10 9.75 0.26 0.05 0.06
Diamond 95 105 10 1.64 60.20 0.35 2.10 3.55

RC 90 104
Diamond 131 135 4 0.15 17.06 0.08 0.27 0.30  
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Table 10-2 – Nearest Neighbour Hole Comparison 
 

Hole 
Hole 

Depth
Type From [m] To [m]

Thickness 
[m]

Au g/t Ag g/t Cu % Pb % Zn %

YPD-8 128 Diamond 34 39 5 0.24 36.1 0.08 0.55 0.32
YP-6 138 RC (20m E of DD) 28 38 10 0.73 74.16 0.12 2.39 0.42

Diamond 62 69 7 1.36 29.4 0.49 0.74 1.2
Diamond 78 82 4 0.32 23.2 0.26 3.09 1.03

RC (20m E of DD) 50 78 28 1.07 53.75 0.27 2.54 2.16
YP-43 130 RC (20m W of DD) 72 76 4 0.11 22 0.15 0.9 2.31
YPD-8 128 Diamond 95 118 23 0.89 40.4 0.26 1.74 2.11

138 RC (20m E of DD) 88 94 6 0.14 6.5 0.1 0.26 1.22
138 RC (20m E of DD) 104 112 8 0.22 32.53 0.12 0.95 0.78
130 RC (20m W of DD) 90 98 8 0.29 17.28 0.21 0.46 1.1
130 RC (20m W of DD) 102 108 6 0.35 14.43 0.25 0.43 1.2

YPD-9 120 Diamond 0 45 45 2.24 50 0.6 1.97 0.5
YP-20 130 RC (20m N of DD) 2 56 54 0.8 16.82 0.45 0.79 0.26
YP-61 110 RC (20m S of DD) 24 74 50 1.2 75.33 0.36 1.74 2.29
YPD-9 120 Diamond 63 88 25 0.92 23.3 0.43 0.63 2.42
YP-20 130 RC (20m N of DD) 60 76 16 1.65 21.65 0.43 1.19 1.32

YPD-10 140 Diamond 34 42 8 0.12 11.1 0.03 0.34 0.8
YP-96 100 RC (20m W of DD) 20 30 10 0.47 22.2 0.09 2.09 1.62

120 RC (20m E of DD) 0 6 6 0.85 17.97 0.27 3.64 0.28
120 RC (20m E of DD) 12 18 6 0.01 11.47 0.01 4.49 0.2

YPD-10 140 Diamond 61 66 5 0.29 32.9 0.09 0.91 0.89
YP-96 100 RC (20m W of DD) 60 66 6 0.32 18.8 0.1 0.34 0.61
YP-65 120 RC (20m E of DD) 72 78 6 0.15 16.8 0.05 0.4 0.53

YPD-11 200 Diamond 36 38 2 0.24 9.7 0.09 0.16 0.15
YP-120 104 RC (20m W of DD) 32 58 26 1.73 89.2 0.35 2.58 3.99
YP-115 194 RC (20m E of DD) 36 42 6 0.98 4.9 0.37 0.37 0.06
YPD-11 200 Diamond 70 77 7 1.63 66.8 0.32 3.69 6.05
YP-115 194 RC (20m E of DD) 68 72 4 1.15 28.8 0.15 1.39 2.21
YPD-11 200 Diamond 141 185 44 1.05 42.3 0.3 1.07 1.62

194 RC (20m E of DD) 120 126 6 0.56 22.4 0.19 0.64 0.88
194 RC (20m E of DD) 132 142 10 0.3 17.2 0.16 0.41 1.06
194 RC (20m E of DD) 148 174 26 0.79 17.84 0.35 0.56 0.96
194 RC (20m E of DD) 178 190 12 1.36 33.15 0.45 1.11 1.83

YPD-16 150 Diamond 13 36 23 3.27 11.8 0.26 0.86 0.36
YP-156 154 RC (7m ESE of DD) 10 30 20 0.4 9.8 0.19 0.31 0.1
YPD-16 150 Diamond 42 104 62 6.43 15.9 0.81 0.3 0.35
YP-156 154 RC (7m ESE of DD) 42 90 58 3.93 16.67 1.09 0.3 0.31
YPD-17 80 Diamond 8 40 32 1.42 55.25 0.24 2.45 0.4

YP-6

YP-43

YP-65

YP-115
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Table 10-2 – Nearest Neighbour Hole Comparison 

(cont) 

Hole 
Hole 

Depth
Type From [m] To [m]

Thickness 
[m]

Au g/t Ag g/t Cu % Pb % Zn %

YP-204 160 RC (13m W of DD) 20 42 22 1.16 38.79 0.22 1.29 0.28
YPD-17 80 Diamond 49 54 5 0.47 33.7 0.13 1.17 1.14
YP-204 160 RC (13m W of DD)
YPD-18 145 Diamond 40 44 4 1.45 55.6 0.47 2.06 3.38

YP-51 122 RC (20m SE of DD) 0 18 18 1.52 49.6 0.27 4.09 0.6
YPD-18 145 Diamond 85 111 26 1.16 16.04 0.31 0.41 0.71

YP-51 122 RC (20m SE of DD) 62 122 60 1.74 34.99 0.5 1.18 1.8
YPD-19 100 Diamond 22 26 4 0.62 6.4 0.17 0.63 0.4

YP-56 94 RC (23m SSW of DD) 0 12 12 0.66 9.47 0.17 0.76 0.36
YP-14 124 RC (23m NNW of DD) 0 6 6 0.01 6.4 0.15 0.22 0.36

YPD-19 100 Diamond 42 81 39 2.04 25.12 0.48 0.72 1.39
YP-56 94 RC (23m SSW of DD) 30 76 46 1.19 15.63 0.29 0.81 1.1
YP-14 124 RC (23m NNW of DD) 42 88 46 1.97 28.92 0.41 1.25 1.88

YPD-20 140 Diamond 19 33 14 0.49 31.5 0.24 0.93 0.48
YP-54 128 RC (21m ESE of DD) 0 12 12 0.65 12.65 0.13 1.07 0.1
YP-53 136 RC (23m WSW of DD) 6 28 22 0.23 11.53 0.29 0.7 0.17

YP-107 128 RC (23m WNW of DD) 36 46 10 0.12 24.13 0.29 0.28 0.81
YPD-20 140 Diamond 84 102 18 1.17 79.6 0.17 0.41 4.81

YP-54 128 RC (21m ESE of DD) 48 100 52 0.59 32.07 0.18 1.12 1.31
YP-53 136 RC (23m WSW of DD) 74 128 54 0.6 45.4 0.14 1.34 1.75

128 RC (23m WNW of DD) 56 64 8 0.33 56.55 0.2 1.34 2.23
128 RC (23m WNW of DD) 98 128 30+ 1.12 54.53 0.25 2.33 3.42

YPD-21 120 Diamond 24 26 2 1.18 20.8 0.98 3.25 0.37
120 Diamond 33 49 16 0.2 23.4 0.05 0.65 1.33

YP-25 140 RC (23m SSW of DD) 30 38 8 0.92 25.05 0.66 1.12 1.25
YPD-21 120 Diamond 61 83 22 1.17 30.8 0.4 0.96 1.3

140 RC (23m SSW of DD) 58 60 2 0.26 16.05 0.06 0.65 0.92
140 RC (23m SSW of DD) 66 72 6 0.32 29.2 0.18 0.94 0.87

YP-61 110 RC (23m NNW of DD) 24 74 50 1.2 75.33 0.36 1.74 2.29
YPD-21 120 Diamond 95 97 2 0.64 22.9 0.22 1.36 1.83

YP-25 140 RC (23m SSW of DD) 82 104 22 1.56 35.45 0.53 1.1 1.26
192 Diamond 83 90 7 3.56 106.8 1 3.72 4.79
192 Diamond 96 99 3 0.52 23.9 0.44 0.69 0.81

YP-74 170 RC (19m NE of DD) 92 100 8 1.07 24.2 0.33 1.12 1.73
YPD-22 192 Diamond 112 120 8 0.57 29.9 0.21 1.15 1.36

YP-74 170 RC (19m NE of DD) 116 120 4 0.28 13.6 0.09 0.43 0.17
YP-73 148 RC (29m WNW of DD) 58 82 24 1.96 48.84 0.58 1.53 2.02

YP-107

YP-25

YPD-22

No corresponding mineralized interval
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Table 10-2 – Nearest Neighbour Hole Comparison 

(cont) 

Hole 
Hole 

Depth
Type From [m] To [m]

Thickness 
[m]

Au g/t Ag g/t Cu % Pb % Zn %

YPD-22 192 Diamond 146 152 6 0.34 2.5 0.82 0 0.01
YP-73 148 RC (29m WNW of DD) 130 148 18 0.76 42.76 0.14 0.8 1.01

YPD-22 192 Diamond 176 182 6 0.57 32 0.16 0.82 0.94
YPD-23 130 Diamond 72 86 14 0.9 19 0.2 0.63 0.65
YP-112 164 RC (20m SW of DD) 66 82 16 2.43 67.18 0.53 0.35 0.56
YPD-23 130 Diamond 99 107 8 1.69 58.2 0.5 2.15 3.84
YP-112 164 RC (20m SW of DD) 88 102 14 0.55 18.29 0.16 0.72 1.31
YPD-25 205 Diamond 74 89 15 5.55 158.7 1.13 4.4 5.47

YP-90 178 RC (18m W of DD) 68 72 4 0.15 30.3 0.05 0.67 0.87
YP-99 162 RC (22m E of DD) 66 72 6 0.91 143.7 0.21 6.79 9.16

205 Diamond 98 102 4 1.05 12.2 0.42 0.09 0.05
205 Diamond 109 129 20 0.99 35.4 0.28 0.87 1.44
178 RC (18m W of DD) 106 110 4 0.77 37.75 0.43 0.83 1.68
178 RC (18m W of DD) 116 120 4 0.33 9.3 0.06 0.53 0.71

YP-99 162 RC (22m E of DD) 110 120 10 3.14 55.46 0.66 1.29 1.61
YPD-25 205 Diamond 134 143 9 0.4 25.1 0.19 0.71 0.97

YP-90 178 RC (18m W of DD) 138 174 36 0.32 20.89 0.12 0.6 0.69
YP-99 162 RC (22m E of DD) 126 136 10 0.51 31.82 0.61 0.46 2.33

YPD-25 205 Diamond 174 202 28 1.4 36.3 0.41 1.35 1.84
YPD-34 196 Diamond 122 128 6 1.22 50.7 0.4 2.33 3.32
YP-307 168 RC (20m SSE of DD) 102 110 8 1.19 44.23 0.59 1.68 3.07
YP-147 176 RC (25m NE of DD) 120 142 22 1.44 68.1 0.55 2.05 2.83

100 Diamond 39 42 3 1.27 51.3 0.43 2.24 2.47
100 Diamond 46 66 20 1.6 58.8 0.47 1.79 3.48

YP-310 148 RC (15m SSE of DD) 28 48 20 0.65 14.84 0.03 2.72 0.61
YPD-37 150 Diamond 12 30 18 0.4 33.6 0.21 0.62 0.27

160 RC (22m ENE of DD) 18 24 6 0.1 18.1 0.14 0.81 0.33
160 RC (22m ENE of DD) 34 46 12 0.42 7.7 0.09 0.14 0.17

YP-343B 96 RC (22m WNW of DD) 8 46 38 0.27 12.92 0.15 0.34 0.23
YPD-37 150 Diamond 65 109 44 1.79 18.5 0.42 0.4 0.75
YP-342 160 RC (22m ENE of DD) 86 108 22 0.95 6.95 0.41 0.11 0.33

YP-343B 96 RC (22m WNW of DD) 60 96 36+ 1.23 34.17 0.28 1.79 2.79
YPD-37 150 Diamond 130 132 2 0.33 46.5 0.04 0.48

YP-342

YPD-25

YP-90

YPD-36
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Table 10-1, True Twin Holes (maximum 6 m from RC) and Table 10-2, Nearest Neighbour 
Hole Comparison (mostly about 20-m spaced).  Data provided by Martin Oczlon, Ph.D., VP 
Exploration for Aldridge. 

There is no indication that sample recovery was an issue and the authors believe that the 
samples are representative of the in-situ material. 
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11 Sample Preparation, Analyses and Security 

11.1 Diamond Drilling Procedures 

Since the February 2011 PEA, all of the drilling on the Property has been diamond drilling. 
The objective of the diamond drilling was to twin the RC holes that carry the bulk of the 
mineralization and replace those RC holes with DDHs in the database for a more accurate 
resource estimate in the framework of the May 2013 FS. 

The DDHs were sampled in 1-m lengths from the top of the hole to the bottom. The core 
was sawn in four quarters using a diamond studded blade. One quarter of the core was sent 
for sampling, and one quarter remained in the box as a witness sample. The other two 
quarters were vacuum-sealed to protect them against oxidation and were kept for further 
metallurgical testwork. 

A special sample protocol was implemented for holes YPD-8 to YPD-38 drilled in 2011. 
These are PQ3-holes with a core diameter of about 8.5 cm.  One-tenth of such a hole 
corresponds in mass to about one-quarter of HQ core, which was used for the later twinning 
program. In this fashion, most of the PQ3-core could be saved for metallurgical purposes, 
which needs large amounts of core material. From PQ3-holes, one-tenth (1/10) of the core 
was sent for analysis, 1/10 was kept in boxes as witness samples, and 4/5 were sent to 
SGS-UK for metallurgical variability testwork. 

11.2 Reverse Circulation Drilling Procedures 

The RC chips are logged by the geologists, generally at the drill site, and the samples 
bagged as they come off the drill.  RC samples and rejects are stored in the locked core 
shack, located in Eğlence Village until shipment time. 

RC samples weighing 50 to 60 kg / 2-m interval were obtained from the cyclone of the RC 
drill. This sample was repeatedly split until 6 to 7 kg remained, from which three 3-kg 
samples were taken. The entire remaining sample was screened to obtain larger chips to 
record bedrock geology. One 3-kg sample was sent to the ALS Chemex preparation lab in 
Izmir, Turkey, and the other two 3-kg samples were stored at the secure warehouse in 
Eğlence Village. The entire remaining 40 to 50 kg was discarded, because storage of the 
mostly wet pulps produces acid, rendering the RC-pulp useless for bulk testing purposes. 

The first 35 RC holes were sampled from the top of the hole to the bottom of the hole. Later, 
RC holes were pre-screened with handheld XRF to identify barren samples, which were not 
submitted to the laboratory.  All RC holes were sampled at regular 2-m intervals. As is the 
case in most RC drill programs, sample intervals were chosen, (in this case 2-m intervals), 
to be the smallest reasonable interval that would adequately capture the mineralized 
intersections, but not be so small as to be cost prohibitive. In exploration programs such as 
Yenipazar, a 2- to 3-m sample interval is standard. 

Recoveries were calculated for each sample interval using a formula that considers ideal 
weight of the sample based on bit diameter, specific gravity and sample length, versus the 
actual sample weight as it comes off the drill. Generally, recoveries were fair to poor in the 
oxide zone, with net improvements in the sulphide zone. The mineralized zones tend to 
have less clay and mica and are, therefore, more resistant to wash out. Recoveries in the 
mineralized zones were less than ideal; however, they were acceptable for sample 
representativity. 

11.3 Sample Security 

Aldridge instituted a complete quality control program, which included the insertion of one or 
more certified reference materials, one or more field blanks, and one or more field 
duplicates per hole. The samples were placed in a rice bag along with several other 
samples. All the sample numbers are recorded on a sample shipment form, which is 
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inserted into each bag.  Once the bag is full, it is placed in an area of the core shack until a 
sequence of samples is shipped together via courier. 

Results of the QC program are discussed in detail in Item 12, Data Verification of this report. 

11.4 Lab Protocol 

Analyses for gold, silver, copper, lead and zinc were completed by ALS Minerals of 
Vancouver, BC, (with the exception of three drill holes which were analysed by SGS Turkey 
in Ankara). 

ALS Minerals is a reputable international laboratory providing analytical services to the 
mining and mineral exploration industry in more than 15 countries. All ALS Minerals 
laboratories in Canada are registered under ISO 9001:2000 quality standard. 

At the lab, samples were dried and the entire sample was crushed to 70% passing minus 10 
mesh.  One kg was pulverized to 85% passing minus 200 mesh (75 μ). For gold, fire assay 
was completed on a 30-g aliquot, with AA read. Silver was analysed using a four-acid digest 
with ICP-AES, and copper, lead and zinc were analysed using a sodium peroxide fusion 
with ICP-AES analysis. 

P&E considers the sample preparation, security and analytical procedures are in keeping 
with industry best practises, and have produced accurate and precise results for the 
elements in the resource estimate. 
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12 Data Verification 

12.1 Site Visit and Independent Sampling 

The most recent Yenipazar Property visit was conducted by Mr. Eugene Puritch, P.Eng. and 
Mr. Kirk Rodgers, P.Eng. on September 21, 2011. Data verification sampling was done 
during the visit on rejects saved from the RC drilling, as well as by taking a quarter split of 
diamond drill core. There were a total of 21 samples taken from 21 holes. The samples were 
then documented, bagged, and sealed with packing tape, and were brought by Mr. Puritch 
back to the offices of P&E in Canada. From there, the samples were brought to AGAT Labs 
in Mississauga, ON for analysis. 

At no time, prior to the time of sampling, were any employees or other associates of Aldridge 
advised as to the location or identification of any of the samples to be collected. 

A comparison of the P&E independent sample verification results for Au, Ag, Cu, Pb and Zn 
versus the original assay results can be seen in Figures 12.1 through 12.5. 

Figure 12.1 - Site Visit Sample Comparison for Gold 

 

Figure 12.2 - Site Visit Sample Comparison for Silver 
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Figure 12.3 - Site Visit Sample Comparison for Copper 

 
 

Figure 12.4 - Site Visit Sample Comparison for Lead 
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Figure 12.5 - Site Visit Sample Comparison for Zinc 

 

12.2 Aldridge Quality Assurance / Quality Control Program 

Aldridge continued to implement their Quality Assurance / Quality Control, (“QA/QC” or 
“QC”) program, which has been in place since 2005. They inserted one or more field blanks, 
one or more certified reference materials and one or more field duplicates per drill hole. 
Results were monitored on a real-time basis.  

(a) Performance of Certified Reference Materials 

Fifteen different certified reference materials were alternately inserted into the batches, 
(certain of the materials were exhausted during the program, which accounts for the 
large number of standards used).  All of the reference materials were purchased from 
Geostats Pty in Australia. 

Results were graphed for all metals and all materials for a total of 286 data points. The 
standards as a whole performed very well with very few failures outside of three 
standard deviations from the mean for any of the elements.  

(b) Performance of Blank Results 

The blank material for the 2011-2012 program was a quartz material supplied by 
Hacettepe University in Ankara, Turkey. When the supply had been exhausted, blanks 
were sourced from ALS Minerals in Turkey. A total of 285 blanks were analysed. All 
blank data were graphed for Au, Ag, Cu, Pb and Zn. The blank results demonstrated that 
contamination was not an issue. 

(c) Performance of Field Duplicates 

Scatter plots for 284 field duplicate sample pairs were graphed for Au, Ag, Cu, Pb and 
Zn. The correlation was very reasonable for core duplicates, with limited scatter and 
occasional outliers. 
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P&E considers that the data are of good quality and suitable for use in this resource 
estimate. 



 
 
 
 

  
Aldridge Minerals Inc. Yenipazar Project May 2014 13-1 

13 Mineral Processing and Metallurgical Testing 

13.1 Introduction 

The metallurgical testing to date has been previously reported in the “Technical Report and 
Feasibility Study on the Yenipazar Polymetallic Project, Yozgat Province, Turkey” with an 
effective date of April 3, 2013. 

Further metallurgical testing was recommended at the feasibility stage, in order to confirm 
the potential to further optimise the metallurgical flow sheet. 

The work conducted by Orway Consultants is summarised in Section 13.2. 

The work conducted by SGS Minerals Services UK Ltd is summarised in Section 13.3. 

13.2 Yenipazar Feasibility Update Comminution Circuit Design by 
Orway Mineral Consultants Canada Ltd - Report No 7149.20 Dated Apr 2014 

Two comminution testwork programs have been completed, comprising 25 samples. 

The 2012 Yenipazar Variability Study undertaken by SGS UK tested for rock variations 
deposit-wide. A total of 21 samples (17 variability samples and 4 composites) were 
submitted for Bond, or Modified Bond, ball mill grindability testing to determine the Bond Ball 
Mill Work Index (BWI).  Composite sulphide samples were selected to represent three 
distinct production periods: 0 to 18 months, 19 to 24 months, and 37 to 48 months.  A 
composite sample was also selected for the copper enriched ore. The 17 variability samples 
were selected from within each of the four pit mining phases. 

In 2013, the comminution testwork program was expanded to enable exploration of 
alternative comminution circuit flow sheets.  Hacettepe Mineral Technologies (HMT) 
performed JK Drop Weight and Bond Ball Mill grindability testing on four additional 
composite samples; namely, sulphide, copper enriched, oxide, and ROM ore.  Details of the 
origins of the comminution samples and test results are described in Table 13-1. 

13.2.1 BWi Results 

The Bond BWI results reported in the Variability Study and HMT reports are presented in 
Figure 13.1.  The BWI values range from 13.2 kWh/t to 25.0 kWh/t with an average of 
18.1 kWh/t (64th percentile), indicating the ore has an above average grinding energy 
requirement. Observations from the testwork indicated the work indices may be artificially 
elevated, because of the presence of mica. However, it is difficult to quantify the effect of 
mica, and the BWI values were conservatively taken at face value.  The program has been 
successful in characterising the BWI of the Yenipazar ore and a BWI of 19.5 kWh/t (79% 
percentile) has been selected for mill design. 
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Table 13-1 
Comminution Testwork Samples 

 
 

Laboratory Sample Sample ID Hole Interval (m) Mineralization / BWI Axb 

Type From To Lithology (kWh/t)  

SGS UK Variability YPD 10 YPD 10 61 66 Sulphide/Schist 17.5 - 

SGS UK Variability YPD 11 YPD 11 70 71 Sulphide/Schist 22.9 - 

SGS UK Variability YPD 12 YPD 12 64 68 Sulphide/Schist 15.8 - 

SGS UK Variability YPD 13 YPD 13 64 68 Sulphide/Schist 13.2 - 

SGS UK Variability YPD 17 YPD 17 51 56 Sulphide/Schist 15.8 - 

SGS UK Variability YPD 18 YPD 18 96 101 Sulphide/Schist 18.2 - 

SGS UK Variability YPD 19 YPD 19 60 64 Sulphide/Schist 17.7 - 

SGS UK Variability YPD 22 YPD 22 96 100 Sulphide/Schist 23.5 - 

SGS UK Variability YPD 25 YPD 25 85 89 Sulphide/Schist 20.5 - 

SGS UK Variability YPD 26 YPD 26 98 102 Sulphide/Schist 16.0 - 

SGS UK Variability YPD 27 YPD 27 47 54 Sulphide/Schist 25.0 - 

SGS UK Variability YPD 28 YPD 28 87 91 Sulphide/Schist 17.4 - 

SGS UK Variability YPD 30 YPD 30 43 47 Sulphide/Schist 15.0 - 

SGS UK Variability YPD 32 YPD 32 72 76 Sulphide/Schist 16.0 - 

SGS UK Variability YPD 36 YPD 36 62 66 Sulphide/Schist 17.5 - 

SGS UK Variability YPD 37 YPD 37 95 99 Sulphide/Schist 20.2 - 

SGS UK Variability YPG 05 YPG 05 77 78 Sulphide/Schist 19.2 - 

SGS UK Composite Months 0 - 18 - - - 
Sulphide Comp. of 72 

Intervals (1 m) 
18.0 - 

SGS UK Composite 
Months 19 - 
24 

- - - 
Sulphide Comp. of 36 

Intervals (1 m) 
17.5 - 

SGS UK Composite 
Months 37 - 
48 

- - - 
Sulphide Comp. of 37 

Intervals (1 m) 
18.0 - 

SGS UK Composite 
Copper 

enriched 
- - - 

Copper enriched 
Comp. of 33 Intervals 

(1 m) 
17.0 - 

Hacettepe Composite Oxide - - - 
Oxide-Comp. of 20 
Intervals (1 - 2 m) 

14.4 591.3 

Hacettepe Composite 
Copper 

enriched 
- - - 

Copper enriched 
Comp. of 20 Intervals 

(1 - 2 m) 
17.1 309.9 

Hacettepe Composite ROM - - - 

Copper enriched ore 
from 2008 Shaft Pad; 

Erron. Designated 
'ROM' 

19.3 374.2 

Hacettepe Composite Sulphide - - - 
Sulphide Comp. of 40 

Intervals (1 m) 
19.5 127.7 
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Figure 13.1 - Distribution of Yenipazar BWI Results 

 

13.2.2 Axb Results 

The Axb results reported by HMT are presented in Table 13-1.  The four JK Drop Weight 
results ranged from very soft (Axb of 127.7) to extremely soft (Axb of 591.3).  With Axb 
values this high, quality of the core samples becomes a concern.  This is especially 
important for impact breakage tests (JK Drop Weight, SMC) that rely on selecting individual 
rocks of a distinct size fraction to make up each sample.  The low number of JK Drop Weight 
tests also presents a risk in regard to the accuracy of the SAG mill design at the feasibility 
level. 

Additional JK Drop Weight, SMC, and BWI testing on new variability samples representing 
the first 48 months of production is recommended.  It is also recommended to perform a 
number of SPI tests on select drill core samples, in conjunction with the impact breakage 
test program.  The SPI test is a SAG mill tumble test method that has been successfully 
used to predict performance correlations when treating soft ores, and it arguably a better 
statistical approach to sample selection and testing for soft ores when compared with impact 
breakage tests.  This will provide a second calculation method to determine SAG mill 
grinding energy requirement.  Combining the two testwork methods will reduce the risk 
associated with design.  Planning for this additional testwork is underway and needs to be 
completed ahead of the detailed design. 

Based on the limited test data, the sulphide composite ore sample with an Axb of 127.7 and 
a BWI of 19.5 kWh/t was selected as the design basis for SAG mill sizing. 

13.3 Post- Feasibility Metallurgical Testing on Yenipazar Deposit by 
SGS Minerals Services UK Ltd - Report No 10866 – 432 Dated May 2014 

This Study has successfully optimised the flow sheet that was reported as part of the 
Yenipazar Feasibility Study in SGS Report 10866 – 282. 

The new flow sheet is shown in Figure 13.2. 
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Figure 13.2 - Optimised Flow Sheet 

 

The new optimised flow sheet differs from the previous version as follows. 

 The grinding circuit employs a SAG mill, previously mentioned. 

 This circuit requires extensive subsequent testing from a grinding perspective to ensure 
the mill is designed to deal with the natural variability in the ore, as well as linking this 
with the anticipated recoveries of GRG in the primary grinding circuit. If the SAG mill 
circulating load is a lot coarser in size than the previous ball mill design (which is likely), 
this will impact on the GRG potential within the primary grinding circuit. 

 The d80 of flotation feed should be modelled to ensure its variation can be controlled 
within specific limits to provide assurances on the downstream flotation performance. 

 The primary grind size is now slightly finer at d80 = 90 microns to deal with the finer 
grained mineralization discovered in Year 4 and later. 

 Desliming has been shown to be only required in the periods when high clay content 
copper enriched ores are being processed. This minimises metal losses to slimes in the 
other periods. 

 The primary Falcon concentrate is now reground to 53 microns and repassed through a 
small cleaner Falcon concentrator. This very low weight pull, minimises base metal “hold 
up” and the increased quantity of base metals feeding the flotation circuit assist 
grade/recovery greatly. 

 Two further gravity stages are now included in the copper and lead regrind circuits to 
recover free gold/silver and gold/silver associated with pyrite that is liberated by the 
regrind mills. This increases the recovery of gold and silver to doré and can potentially 
utilise the same Gekko as the primary grinding circuit Falcon products. 
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 The copper final concentrate has a final lead gravity stage to scavenge any lead from 
copper flotation concentrates that are influenced by adverse process chemistry 
associated with copper enriched ore and/or copper ions in the process water. 

 The residues can either report directly to the final lead concentrate thickener if the lead 
assay is high enough and/or feed the lead rougher conditioner where the small quantity 
of residual free cyanide can be used to depress pyrite. 

The latest metallurgical numbers coming from this flow sheet are highlighted in green and 
summarised in Table 13-2 (Years 1 to 4, new sample, Years 5 to 11, as tested). 

Table 13-2 
Summary of New Flow Sheet Metallurgical Performance 

 

 
The summary highlights are as follows. 

 Seventy-five percent (75%) and 72% recovery of copper post tabling (to remove lead) to 
36% Cu and 30% Cu copper concentrate grades is best data achieved to date. 

 Lead and zinc losses to copper concentrates are all much lower and this is why the 
copper concentrate grades are higher. 

 The lead content in the post-table copper concentrates can be potentially further 
reduced using a multi-gravity separator that is able to recover fine lead better than the 
Mozley Laboratory Separator employed in this testwork, due to restrictions on sample 
mass. 

 Seventy-four percent (74%) and 70% recovery of lead to lead concentrates and 49% 
and 50% recovery of silver to lead concentrates assaying 63% Pb, 1424 ppm Ag and 
69% Pb, 958 ppm Ag post tabling for Years 1 to 4 and Years 5 to 11, respectively, is 
best data achieved to date. The actual pretabling flotation final concentrate grades are a 
lot higher, but are lowered due to the removal of some rich lead-silver concentrates with 
the final gravity step. In practice, this would not happen, due to the fact that the weight 
pull extracted would be a lot lower, and Aldridge should take this into account when 
financially modelling lead concentrate revenues. 

Wt% Post Table 1.1 2.1 1.6 0.8 0.9 1.2 0.7 0.9

%Cu Post Table 26.2 24.9 25.2 28.4 24.1 36.1 29.7 28.8
Cu Rec Post Table  72 66 73 75 62 75 72 47

Wt % Post table 1.3 1.7 2.0 2.1 2.7 0.6 0.5 1.3

%Pb 55.2 45.5 47.4 69.2 64.8 63.1 69.9 32.7

ppm Ag 1626 1511 821 1595 1587 1424 958 1265

Pb Recovery 72 52 68 68 37 74 70 35

Wt % 2.1 2.7 4.0 3.0 2.5 1.8 1.8 1.1

%Zn  53.9 45.6 53.8 53.3 53.2 56.4 56.2 46.7

Zinc Recovery 56 49 66 87 76 62 77 34

As Doré (Excludes Pyrite Float) 59 60 54 62 48 71 65 53

As Dor é (Includes Pyrite Float) 78 70

In Base Metal products 28 25 32 25 27 11 15 22

Total Gold Recovery (Excludes Pyrite Float) 88 84 86 88 75 82 79 75

Total Gold Recovery (Includes Pyrite Float) 89 85

Total Gold Recovery (Incl. Leaching Pyrite Float Tailings 95 97

As Doré (Excludes Pyrite Float) 5 3 2 9 6 2 4 6

As Dor é (Includes Pyrite Float) 7 10

In Base Metal products 80 68 81 80 56 70 72 46

Total Silver Recovery (Excludes Pyrite Float) 84 71 83 89 61 72 77 52

Total Silver Recovery (Includes Pyrite Float) 77 82

Total Silver Recovery (Incl. Leaching Pyrite Float Tailings) 91 94

Mth 19 ‐ 24 Yr 5 ‐ 11     
(As Tested)

Yr 1‐4   New 

sample

Mine Sequence Periods

Mth 25 ‐ 36 

Repeat

Copper 

Enriched
Mth 37 ‐ 48

Pb Conc

Cu Conc

Silver

Base Metal Concentrates Year 1 to 4  Mth 0 ‐ 18

Zn Conc

Gold
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 Sixty-two percent (62%) and 77% zinc recoveries to very high grade 56.2% Zn and 
56.4% Zn concentrates was achieved using this optimised flow sheet. The lower losses 
of zinc to upstream products has assisted zinc recovery. 

 The sphalerite chemistry is such that the more deep sulphide ore from the pit contains 
less iron in the sphalerite and is amenable to producing very good zinc concentrate 
grades. 

 Seventy-one percent (71%) and 65% recovery of gold to doré by using Mozley 
Laboratory Separator Separations in the Laboratory on various products for Years 1 to 4 
and 5 to 11, respectively.1 

 The aforementioned recovery of gold to doré should be treated with caution and further 
GRG and modelling is recommended to fine tune the GRG recovery potential more 
accurately. 

 However, it is reasonable to anticipate higher GRG recoveries from this flow sheet.  

 The silver recovery to doré varies between 2% to 4%, and this low recovery is mainly 
due to the abundance of silver associated with Galena that does not readily leach in 
cyanide. 

The flow sheet still offers Aldridge with further gold and silver recovery upward potential that 
has been preliminary metallurgically tested, so as to provide sufficient data for Trade-off 
Study analysis as follows. 

 The zinc cleaner scavenger tailing gold and silver values are very amenable to 
cyanidation and the gold content in the zinc cleaner scavenger tailings could be 
potentially increased if the pH of the zinc roughers were reduced further to permit more 
gold/silver bearing pyrite to float into the zinc rougher concentrate provided this did not 
adversely affect the zinc metallurgy. 

 The combined zinc rougher and cleaner scavenger tailings can be floated to recover 
pyrite bearing gold/silver and the cleaned product leaches successfully to recover gold 
and silver. 

 The pyrite flotation tailings also contain a significant proportion of gold and silver that are 
amenable to direct cyanidation. 

 It should be noted that the silver in the differential flotation tailings must be in the form of 
electrum, since this material leaches much more readily than the silver found in the base 
metal flow sheet products; this is considered mainly associated with Galena. 

 It should be noted that the overall recovery of gold in the base metal circuit has reduced 
slightly, despite the recovery to doré has increased. This is undoubtedly due to the fact 
that the gold would appear mainly associated with pyrite (there is no mineralogical data 
to support this, but the metallurgical results support this prognosis) and since the base 
metal flotation metallurgy has been improved from a base metals point of view by 
rejecting more pyrite so as to ensure saleable concentrates are produced, more of the 
gold bearing pyrite will naturally tend to be report to zinc flotation tailings. The current 
optimised design utilises gravity concentration to best effect by placing these gravity 
concentrators on streams which are highly likely to contain pyrite (copper rougher 
concentrates and lead rougher concentrates, the zinc contains less due to the higher pH 
in this circuit which naturally depresses pyrite).  

                                                 
1 The absolute quantity of gold and silver to doré is difficult to estimate accurately in a laboratory environment 
due to the extremely low weight pulls that a Falcon concentrator will recover in practice and this is challenging 
to simulate using batch scale laboratory tests.   
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 As a consequence, additional gold recovery is best realised by leaching zinc tailings 
and/or using flotation/gravity to preconcentrate pyrite so as to minimise capital. 

 Leaching of zinc tailings is by far the most effective way of increasing overall gold 
recoveries and, if this were to be conducted, the need for GRG recovery in the base 
metal circuit would not be required. The Falcon concentrator should still be installed in 
the grinding circuit, so as to minimise cyanide consumption downstream. 

The work conducted by the University of Haceteppe in Ankara in parallel to this Study 
conducted by SGS should be read and factored into consideration. 

The tailings thickener sizing should be reviewed now that the primary grind size has been 
reduced to d80 90 microns. 
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14 Mineral Resource Estimates 

14.1 Introduction 

The mineral resource estimate presented herein is reported in accordance with the 
Canadian Securities Administrators’ National Instrument 43-101 and with generally accepted 
CIM Estimation of Mineral Resource and Mineral Reserves Best Practices” guidelines. 
Mineral resources are not mineral reserves and do not have demonstrated economic 
viability. There is no guarantee that all or any part of the mineral resource will be converted 
into mineral reserve. Confidence in the estimate of Inferred mineral resources is insufficient 
to allow the meaningful application of technical and economic parameters or to enable an 
evaluation of economic viability worthy of public disclosure. Mineral resources may be 
affected by further infill and exploration drilling that may result in increases or decreases in 
subsequent mineral resource estimates. 

All mineral resource estimation work reported herein was carried out by FH Brown, P.Geo., 
and Eugene Puritch P.Eng., both independent Qualified Persons in terms of NI 43-101, from 
information and data supplied by Aldridge.  The effective date of this estimate is May 22, 
2014. 

Mineral resource modeling and estimates were carried out using Gemcom GEMS, Snowden 
Supervisor and Whittle Four-X Single Element software programs. 

14.2 Previous Mineral Resource Estimates 

An in-pit mineral resource estimate for the Yenipazar deposit was released by Aldridge on 
June 13, 2012, based on all drilling completed to the end of 2011(Table 14-1).  That mineral 
resource estimate is now superseded by the mineral resource estimate that is presented in 
this report. 

Table 14-1 
Historical Mineral Resource Estimate (Dated June 13, 2012) 

 

Total In-Pit Mineral Resources. NSR$/t cutoff of USD 17/t sulphides and USD 10/t for oxides. 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 26 684 1.04 31.3 0.30 1.04 1.4 3.05 0.89 26.85 176.5 611.8 823.6 2.62

Inferred 1,159 0.48 27.7 0.22 1.00 1.95 2.51 0.02 1.03 5.6 25.6 49.8 0.09

 

14.3 Data Supplied 

All sampling data were compiled by Aldridge, who supplied a Microsoft Excel format 
database containing collar, survey, assay, specific gravity, lithology and oxidation state data. 
A topographic surface of unknown resolution was also supplied by Aldridge. 

As implemented by P&E, the database contains 500 records, encompassing both RC and 
DDH data (Table 14-2).Of the 500 records, 21 records contain no associated assay data or 
fall outside the Project limits and, therefore, were not used for mineral resource estimation. 
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Table 14-2 
Database Summary of Drillings 

  
Type Record Count Total Metres 

RC Drill Holes 355 47 551.5 

DDH Drill Holes 127 15 929.0 

Anatolian Exploration Drill Holes 9 2 016.1 

Geotechnical Drill Holes 9 1 829.0 

TOTAL 500 67 325.6 

 

14.4 Database Validation 

Industry standard validation checks were completed on the supplied databases. P&E 
typically validates a mineral resource database by checking for inconsistencies in naming 
conventions or analytical units, duplicate entries, interval, length or distance values less than 
or equal to zero, blank or zero-value assay results, out-of-sequence intervals, intervals or 
distances greater than the reported drill hole length, inappropriate collar locations, and 
missing interval and coordinate fields. No significant errors were noted. P&E believes that 
the supplied database is suitable for mineral resource estimation. 

14.5 Twinned Drill Holes 

Aldridge has twinned a large number of RC drill holes with DDHs. Examination of the 
resulting twin sets suggests that assay grades for the RC drillholes may underestimate high 
grades as compared to diamond drillholes (Figure 14.1). Visual examination of the twin sets 
also suggests that some material has been distributed through the RC drillholes and may, 
therefore, cause a bias when used for estimation (Figures 14.1 to 14.5). 

All RC drill holes within 6 m of a DDH (a total of 94 RC drillholes) were therefore not used for 
modeling purposes. In addition, assay results from nine historical drill holes (ES-1 through 
ES-9) were used for defining the extents of the economic mineralization, but were not used 
for estimation. All other RC drillholes were retained for modeling and estimation. 
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Figure 14.1 - Visual Comparison of Twinned Drill Holes 
(Three Cross-section Locations) 
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Figure 14.2 - North Cross-Section (Looking North) 
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Figure 14.3 - Central Cross-Section (Looking North) 
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Figure 14.4 - South Cross-Section (Looking North) 
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Figure 14.5 - QQ Plots of Twinned RC and DDH Assays 
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14.6 Bulk Density 

A total of 289 bulk density measurements were supplied, with an average value of 2.77 t/m3.  
Bulk density block values were modeled separately for the sulphide and non-sulphide zones 
using Inverse Distance Squared interpolation of between 3 and 12 samples. The average 
bulk density modeled for the oxide zone is 2.45 t/m3, for the copper enriched zone is 2.94 
t/m3, and for the sulphide zone is 2.98 t/m3. 

14.7 Economic Parameters 

P&E developed a set of Net Smelter Return (NSR) economic parameters for the mineral 
resource based on knowledge of local operations, as well as similar operations (Tables 14-3 
to 14-5). NSR values for assays were then calculated using the NSR net values for 
sulphides. Calculated assay NSR values were subsequently used to define zones of 
potentially economic mineralization. 
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Table 14-3 
Economic Parameters for Oxide Zones 
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Table 14-3 
Economic Parameters for Oxide Zones 

(cont) 
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Table 14-4 
Economic Parameters for Sulphide Zones 
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Table 14-4 
Economic Parameters for Sulphide Zones 

(cont) 
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Table 14-5 
Economic Parameters for Copper Enriched Zones 
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Table 14-5 
Economic Parameters for Copper Enriched Zones 

(cont) 

 

 

The metal prices used in the above tables were reduced for use in this study to Cu 
USD 2.90/lb, Pb USD 0.95/lb, Zn USD 0.90/lb, Au USD 1,250/oz and Ag USD 20/oz. 
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Due to the more than 4 times NSR value over NSR cut-off, this reduction is not 
expected to materially affect the reserve tonnage and grades. 

14.8 Domain Modeling 

A topographic surface was supplied by Aldridge. Surfaces delineating the overburden, 
oxide, and sulphide boundaries were generated by P&E using Laplace gridding of logged 
intercepts.  A three-dimensional wireframe of the zone of copper enrichment was also 
generated from lithological logs. 

Mineralization domains have been previously modeled by P&E. In order to preserve 
continuity with previous mineral resource estimates, these mineralization domains were 
largely followed, based on a nominal USD 20/t NSR cut-off. The resulting mineralization 
domains were consolidated into four zones, representing the Hangingwall, Main, South Main 
and Footwall deposits. All mineralization wireframe solids were generated from closed 
polylines digitized on vertical sections spaced every 5 m along the general strike of the 
deposit, with the terminal ends extended approximately 10 m beyond the last drill hole. 
Where required, lower grade material that appeared to be continuous within the modeled 
domains was also included; however, single assay intercepts with no obvious continuity 
were excluded, and peripheral samples that extended through non-economic drill hole 
traces were also excluded. All polylines used to generate the wireframe solids were 
snapped directly to assayed drill hole intervals and checked visually to ensure complete 
assay inclusion and termination location. Each wireframe solid was validated and then, if 
necessary, clipped to the modeled overburden surface (Figure 14.6). 

Figure 14.6 – Isometric Projection of Mineral Resource Domains 
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14.9 Compositing 

The average sample length of all assays within the defined mineralization domains is 1.3 m, 
with individual assay intervals sampled at either 1.0 m to 2.0 m lengths. Assays values were 
therefore composited to 2.00 m, in order to provide equal support to all samples. Length-
weighted composites were calculated within the defined domains starting at the first point of 
intersection between the drill hole and the domain intersected, and halting upon exit from 
the domain wireframe. The wireframes that represent the interpreted domains were also 
used to back-tag a rock code field into the composite workspace. A small number of 
unsampled intervals were treated as null values. A total of 4,282 composites for each grade 
element were generated and exported to extraction files for statistical analysis and grade 
estimation. 

14.10 Exploratory Data Analysis 

P&E generated summary statistics for the uncapped composite data (Table 14-6).  A total of 
4,099 composites were generated for each element, with the majority of composites derived 
from the Main mineralization zone. 

The correlations between grade elements were also examined for the composite data, 
suggesting a high degree of correlation between Ag, Pb and Zn, and a moderate degree of 
correlation between Au and Cu (Table 14-7). 

Table 14-6 
Composite Summary Statistics 

 

Ag Composites 
Hanging 

Wall Main 
South 
Main Footwall Total 

Samples 377 2294 825 603 4099

Minimum g/t 0.0001 0.0001 0.0001 0.0001 0.0001

Maximum g/t 446.82 294.96 440.85 218.35 446.82

Mean g/t 18.82 30.92 26.84 23.33 27.87

St Dev 37.57 41.51 44.05 25.52 39.94

CV 2.00 1.34 1.64 1.09 1.43

Au Composites 
Hanging 

Wall Main 
South 
Main Footwall Total 

Samples 377 2294 825 603 4099

Minimum g/t 0.0001 0.0001 0.0001 0.0001 0.0001

Maximum g/t 34.50 61.00 38.60 8.12 61.00

Mean g/t 0.75 0.97 1.16 0.48 0.92

St Dev 2.48 2.08 2.73 0.82 2.15

CV 3.29 2.14 2.35 1.72 2.34
 

Cu Composites 
Hanging 

Wall Main 
South 
Main Footwall Total 

Samples 377 2294 825 603 4099

Minimum % Cu 0.0043 0.0005 0.0008 0.001 0.0005

Maximum % Cu 1.99 12.10 10.56 2.16 12.10

Mean % Cu  0.21 0.30 0.45 0.16 0.30

St Dev 0.24 0.48 1.01 0.23 0.60

CV 1.13 1.60 2.23 1.38 1.96
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Table 14-6 
Composite Summary Statistics 

(cont) 

Pb Composites 
Hanging 

Wall Main 
South 
Main Footwall Total 

Samples 690 3888 1576 973 7127

Minimum % Pb 0.0028 0.0007 0.0007 0.0005 0.0005

Maximum % Pb 19.83 17.65 16.70 5.44 19.83

Mean % Pb 0.56 0.98 0.84 0.57 0.85

St Dev 1.13 1.52 1.56 0.72 1.42

CV 2.01 1.55 1.85 1.27 1.67

Zn Composites 
Hanging 

Wall Main 
South 
Main Footwall Total 

Samples 377 2294 825 603 4099

Minimum % Zn 0.0123 0.0037 0.002 0.0045 0.002

Maximum % Zn 4.95 22.65 10.43 8.04 22.65

Mean % Zn 0.37 1.58 0.91 1.02 1.25

St Dev 0.57 2.45 1.49 1.18 2.05

CV 1.53 1.55 1.64 1.15 1.63

 

Table 14-7 
Composite Correlation Matrix 

 
Ag Au Cu Pb Zn 

Ag 1 0.40 0.38 0.78 0.68 

Au 0.40 1 0.43 0.33 0.29 

Cu 0.38 0.43 1 0.29 0.26 

Pb 0.78 0.33 0.29 1 0.83 

Zn 0.68 0.29 0.26 0.83 1 

14.11 Treatment of Extreme Values 

The presence of high-grade outliers for the composite data was evaluated by a review of 
sample population statistics and probability plots, as well as iteratively comparing estimated 
global block means to the corresponding capped composite means. Capping thresholds 
were also selected that maintain the observed correlations between elements. Composite 
grades were capped to the selected threshold value prior to estimation (Table 14-8). 
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Table 14-8 
Capping Thresholds 

 
Element Maximum Threshold Number Capped Capped Mean 

Ag (g/t) 446.82 g/t 280.0 g/t 8 27.7 g/t 

Au (g/t) 61.00 g/t 20.00 g/t 5 0.90 g/t 

Cu (%) 12.10% 6.00% 9 0.30% 

Pb (%) 19.83% 11.00% 13 0.84% 

Zn (%) 22.65% 15.00% 10 1.25% 

14.12 Continuity Analysis 

Isotropic and anisotropic experimental semi-variograms were iteratively modeled from 
domain-coded uncapped composited data, as both untransformed variables and 
transformed normal-score variables. The derived isotropic experimental semi-variograms 
were assessed for geological reasonableness and used for estimation and classification of 
the mineral resources (Table 14-9). 

Table 14-9 
Experimental Semi-variograms 

 
Element Experimental Semi-Variogram 
Ag 0.3 + Spherical(0.4, 8) + Spherical(0.3, 40) 
Au 0.4 + Spherical(0.4, 8) + Spherical(0.2, 40) 
Cu 0.2 + Spherical(0.6, 8) + Spherical(0.2, 60) 
Pb 0.2 + Spherical(0.6, 8) + Spherical(0.2, 30) 
Zn 0.2 + Spherical(0.5, 8) + Spherical(0.3, 40) 

14.13 Block Model 

An orthogonal block model was established across the property with the block model limits 
selected so as to cover the extent of the mineralized domains and the block size reflecting 
the generally narrow widths of the mineralized zones and the drill hole spacing 
(Table 14-10). The block model consists of separate models for estimated grades, rock 
codes, percent, density and classification attributes and a calculated NSR block value.A 
percent block model was used to accurately represent the volume and tonnage contained 
within the constraining domains. 

Table 14-10 
Block Model Set Up 

 

Dimension Minimum Maximum Number Size (m) 

X (E-W) 673 700.0 m 674 700.0 m 200 5 

Y (N-S) 4 362 397.5 m 4 364 597.5 m 440 5 

Z (Depth) 850 m 1 200.0 m 70 5 



 
 
 
 

  
Aldridge Minerals Inc. Yenipazar Project May 2014 14-19 

14.14 Estimation and Classification 

P&E believes that the data supplied are of a sufficient quality to support the Mineral 
Resource estimates. Blocks have been classified as both Indicated Mineral Resources, and 
Inferred Mineral Resources, based on quality control data, geological continuity, drill hole 
spacing and the quality of the geostatistical estimate. Mineral resources were classified in 
accordance with guidelines established by the Canadian Institute of Mining, Metallurgy and 
Petroleum: 

 Indicated Mineral Resource: “An ‘Indicated Mineral Resource’ is that part of a mineral 
resource for which quantity, grade or quality, densities, shape and physical characteristics 
can be estimated with a level of confidence sufficient to allow the appropriate application 
of technical and economic parameters, to support mine planning and evaluation of the 
economic viability of the deposit. The estimate is based on detailed and reliable 
exploration and testing information gathered through appropriate techniques from 
locations such as outcrops, trenches, pits, workings and drillholes that are spaced closely 
enough for geological and grade continuity to be reasonably assumed.” 

 Inferred Mineral Resource: “An ‘Inferred Mineral Resource’ is that part of a mineral 
resource for which quantity and grade or quality can be estimated on the basis of 
geological evidence and limited sampling and reasonably assumed, but not verified, 
geological and grade continuity. The estimate is based on limited information and 
sampling gathered through appropriate techniques from locations such as outcrops, 
trenches, pits, workings and drillholes.” 

Linear OK of capped composite values was used for the estimation of block grades. P&E 
considers this to be a robust methodology appropriate for estimating the Yenipazar mineral 
resources. A two-pass series of expanding search ellipsoids was used for sample selection 
and estimation: 

 During the first pass, five to nine composites from two or more drillholes were required for 
estimation. An isotropic search ellipsoid with a radius of 30 m was used for sample 
selection. Blocks estimated during the first pass were classified as Indicated; 

 During the second pass the search ellipsoid was expanded to 300 m to ensure that all 
blocks within the defined mineralization domains were estimated. Between five to nine 
composites from one or more drill holes were used for estimation. Blocks estimated 
during the second pass were classified as Inferred. 

Composite data used during estimation were restricted to samples located in their 
respective domain. Based on the results of the first pass, Indicated mineral resources were 
further consolidated by an envelope digitized around the area of blocks estimated during the 
first pass. This process removed isolated blocks and combined the Indicated mineral 
resources into a continuous unit. All mineral resources are reported within an optimized pit 
shell. 

14.15 Mineral Resource Estimate 

The mineral resource estimate for the Yenipazar deposits in Table 14-11 is reported at a 
NSR cut-off value of USD 15/t for sulphides, USD 12/t for oxides, and USD 15/t for zones of 
Cu-enrichment. The Cu-enriched and sulphide NSR cut-off value was derived from a 
processing cost of USD 12.50/t and a G&A cost of USD 2.50/t. The NSR cut-off value for 
oxides was derived from a processing cost of USD 9.50/t and a G&A cost of USD 2.50/t. 
Mining costs used were USD 1.35 and USD 1.85/t, respectively for oxide and Cu-
enriched/sulphide.  Optimised pit slopes were 40 degrees. The mineral resource has an 
effective date of November 26, 2012. 
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Table 14-11 
Mineral Resource Estimates(1)(2)(3)(4) 

 
Total In-Pit Mineral Resources 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 29,669 0.95 31.3 0.31 1.01 1.47 2.42 0.90 29.85 204.8 660.2 961.2 2.30 

Inferred 369 0.47 25.5 0.18 0.94 1.89 1.88 0.01 0.30 1.5 7.7 15.4 0.02 

Total In-Pit Sulphide Zone 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 23,624 0.97 32.2 0.31 1.02 1.64 2.61 0.74 24.46 161.4 531.2 854.1 1.98 

Inferred 369 0.47 25.5 0.18 0.94 1.89 1.88 0.01 0.30 1.5 7.7 15.4 0.02 

Total In-Pit Oxide Zone 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 3,541 0.81 23 0.23 0.96 0.53 1.26 0.09 2.62 18.0 74.9 41.4 0.14 

Total In-Pit Cu-Enriched Zone 

Category 
Tonnes Au Ag Cu Pb Zn AuEq Au Ag Cu Pb Zn AuEq 

 '000 g/t g/t % % % g/t Mozs Mozs Mlbs Mlbs Mlbs Mozs 

Indicated 2,504 0.94 34.5 0.46 0.98 1.19 2.21 0.08 2.78 25.4 54.1 65.7 0.18 
 

 
(1) Mineral resources which are not mineral reserves do not have demonstrated economic viability.  The estimate of 

mineral resources may be materially affected by environmental, permitting, legal, title, taxation, sociopolitical, 
marketing, or other relevant issues. 

(2) The quantity and grade of reported Inferred resources in this estimate are conceptual in nature and there has 
been insufficient exploration to define these Inferred resources as an Indicated or Measured mineral resource 
and it is uncertain if further exploration will result in upgrading them to an Indicated or Measured mineral 
resource category. 

(3) The mineral resources in this estimate are compliant with the Canadian Institute of Mining, Metallurgy and 
Petroleum (CIM), CIM Standards on Mineral Resources and Reserves, Definitions and Guidelines as prepared 
by the CIM Standing Committee on Reserve Definitions. 

(4) All resources are reported within an optimized pit shell. 
(5) The metal prices used to derive the data in the above tables were reduced for use in this study to Cu 

USD 2.90/lb, Pb USD 0.95/lb, Zn USD 0.90/lb, Au USD 1,250/oz and Ag USD 20/oz. Due to the more than 4 
times NSR value over NSR cut-off, this reduction is not expected to materially affect the reserve tonnage and 
grades. 

14.16 Validation 

The block model was validated visually by the inspection of successive vertical section lines, 
in order to confirm that the block model correctly reflects the distribution of high-grade and 
low-grade samples. Additional validation checks were also completed by comparing block 
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model estimates to the capped composite mean. A Nearest Neighbor model was also 
generated using the same search criteria and tabulated at a zero cut-off as an unbiased 
comparison of the OK mineral resource estimate (Table 14-12). P&E believes that the 
validation results are reasonable and robust. 

Table 14-12 
Validation Statistics 

 

  Ag g/t Au g/t Cu % Pb % Zn % 

Uncapped Composite Mean 27.9 0.92 0.30 0.85 1.25 

Capped Composite Mean 27.7 0.90 0.30 0.84 1.25 

OK Block Model Mean 27.6 0.81 0.28 0.89 1.33 

Nearest Neighbor Model Mean 26.2 0.78 0.28 0.83 1.25 

As an additional check on the model, a volumetric comparison was completed using the 
calculated volume of the defining wireframe solids and the estimated block model volume: 

 Geometric volume: 12 688 800 m3. 
 Block model volume: 12 704 900 m3. 
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15 Mineral Reserve Estimates 

The mineral reserve is the portion of the mineral resource that has been identified as 
mineable within a design pit. The mineral reserve incorporates ore criteria such as mining 
recovery and waste dilution.  The mineral reserves form the basis for the production plan. 

The Yenipazar mining operation will consist of open-pit mining only and no underground 
mining component is planned; hence, all of the reserves are deemed open pit reserves. 

No Inferred mineral resources are used in the estimation of the mineral reserve. 

The mineral reserves are developed in a three-step process. 

(a) Select an optimised open-pit shell to be used as the basis for the pit design 

(b) Develop an operational pit design that incorporates benches, detailed pit slope criteria, 
and truck haulage ramps 

(c) Estimate the in-pit tonnage contained within the operational pit that meets or exceeds 
the cut-off criteria and subsequently apply the ore criteria (mining losses and dilution) to 
that tonnage. 

The mineral reserves defined in this Study are not materially different from those defined in 
the May 2013 FS.  Due to changes in the mining sequence, some minor changes were 
made to the pit design that resulted in minor changes in pit reserve tonnage. 

15.1 Mineral Reserve Summary 

The mineral reserves for the Yenipazar Project will be comprised of three different 
mineralization types to be mined and processed.  They consist of oxide mineralization; 
copper enriched mineralization, and sulphide mineralization.  The processing characteristics 
of each are slightly different with the oxide zone yielding three payable metals (Au, Ag, Pb); 
while the copper enriched and sulphide zones will yield five payable metals (Cu, Zn, Pb, Au, 
Ag).  Recovery parameters are different between the copper enriched and sulphide enriched 
zones as described in Item 14. 

The Probable mineral reserves for the Project are summarised in Table 15-1, which 
combines all three mineralization types.  Table 15-8 summarises the mineral reserve by 
individual ore type.  The mineral reserves are based on NSR cut-off values of USD 17/t for 
oxide and USD 20/t for copper enriched and sulphide mineralization. 

Table 15-1 
Yenipazar Mineral Reserves 

 

  
Tonnes 

(Mt) 
Au 
(g/t) 

Ag 
(g/t) 

Cu 
(%) 

Pb 
(%) 

Zn 
(%) 

NSR 
(USD/t)

Probable 29.17 0.88 29.4 0.30 0.95 1.40 83.24 

The metal prices used to derive the reserves in the above table were reduced from the May 2013 FS 
prices for use in this Study to Cu USD 2.90/lb, Pb USD 0.95/lb, Zn USD 0.90/lb, Au USD 1,250/oz 
and Ag USD 20/oz.  A check pit optimisation was undertaken utilising these updated metal prices 
which resulted in a very miniscule change to the reserve tonnage, and it was deemed immaterial and 
unnecessary to revise the reserves. 

15.2 Pit Optimisation 

The Yenipazar open-pit shell has been optimised using industry standard methods based on 
the criteria described in the following item. 
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The optimisation process uses the Lerchs-Grossman algorithm in CAE NPV Scheduler. The 
procedure is applied to the resource blocks using mining, processing and G&A costs, pit 
slope criteria, and NSR block values.  Inferred resources are considered as waste material 
in the optimisation process. 

As described in Item 14.7, an NSR value is calculated for each block in the resource model 
based on predicted process recovery, concentrate freight and smelter treatment, refining 
and payable metal factors. The pit optimisation routine uses these NSR values to define the 
economically optimal pit size. 

15.2.1 Physical Optimisation Parameters 

Table 15-2 lists the preliminary simplified pit slope criteria applied in the analysis. The pit 
optimiser uses a somewhat simplified version of the detailed pit slope design criteria, since 
the pit size and shape are not known prior to the start of the optimisation process. 

Table 15-2 
Pit Optimisation Simplified Slope Parameters 

 
Overburden 

Slope 
Upper Slope Definition 

(weakened rock) 
Main and Lower Slope 

Definition (competent rock) 
 

Azimuth Slope Azimuth Slope 
 
Not used in the 
optimisation step 
but applied in the 
operational pit 
design. 

0º 35º 0º 45º 

45º 28º 180º 39º 

90º 30º 270º 49º 

135º 31º 

180º 26º 

225º 31º 

270º 31º 

300º 28º 

15.2.2 Economic Optimisation Parameters 

Table 15-3 lists the economic criteria applied in the optimisation analysis.  These operating 
costs are preliminary for optimisation purposes and more accurate operating cost are 
calculated once the mine plan is complete. 

Table 15-3 
Pit Optimisation Cost Parameters 

 
Mining Cost – all materials USD/t 1.85 
Oxide – Processing USD/t 13.50 
Oxide – G&A USD/t 3.50 
Copper enriched - Processing USD/t 16.50 
Copper enriched - G&A USD/t 3.50 
Sulphide – Processing USD/t 16.50 
Sulphide – G&A USD/t 3.50 
Dilution in optimisation % 0% 
Ore Loss in optimisation % 0% 
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A series of pit optimisation analyses were undertaken using variable “revenue factors”, 
ranging from 14% to 100%.  The revenue factors adjust the NSR value in the block, thereby 
changing the profit margin per block.  An optimised pit shell is defined for each revenue 
factor during this process; pits will get larger at higher revenue factors. 

15.2.3 Optimisation and Pit Selection 

Figure 15.1 presents the results of the optimisation analysis, showing how the pit tonnage 
and strip ratio vary with increasing revenue factor. Higher metal prices will justify a larger pit; 
however, the pit size and strip ratio increases tend to be minimal as one exceeds a revenue 
factor of 60%. 

Figure 15.1 - Pit Optimisation Tonnes vs. Revenue Factor 

 

In order to select the optimal pit shell that will be used as the basis for the operational pit 
design, one must examine the undiscounted cumulative NPV 0% and the incremental 
NPV 0% between each pit shell.  The resulting relationship, shown in Figure 15.2, show how 
the incremental NPV changes with increasing revenue factor. 

Figure 15.2 graph shows a positive increase in NPV with revenue factor however between 
the revenue factors of 72% and 74%, the incremental NPV 0% shows a sudden decrease 
from USD 1.2 million to below USD 0.5 million (axis on right-hand side). The revenue factors 
greater than 74% also continue to show a lower incremental NPV.  Hence, the pit with 
Revenue Factor 72% was selected as the pit design basis, as highlighted, since the 
additional NPV beyond that pit size becomes minimal. 
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Figure 15.2 - Pit Optimiser NPV 0% vs. Revenue Factor 

 

15.3 Cut-off Criteria 

The mineralization being processed will contain five metals that can potentially generate 
economic revenue.  Therefore, for simplification purposes, rather than applying a metal-
equivalent cut-off grade, a waste cut-off criteria based on NSR values was used for 
reporting purposes. 

Based on the projected operating costs shown in Table 15-3, the NSR internal waste cut-off 
values are: 

 Oxide mineralization  = USD 17/t 
 Copper enriched mineralization = USD 20/t 
 Sulphide mineralization  = USD 20/t. 

These are considered internal cut-off values and do not incorporate the mining cost, but 
include processing and G&A costs. 

15.4 Operational Pit Design 

The next step in the mineral reserve estimation process is to design an operational open pit 
that would form the basis for the mine production plan.  This pit is subdivided into mining 
phases for production scheduling, but these internal phases do not affect the mineral 
reserve estimate contained with the ultimate pit. 

The mine planning criteria used to design the operational pit are shown in Tables 15-4 and 
15-5.  

Figure 15.3 presents a plan view of the ultimate pit. 
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Table 15-4 
Operational Pit Design Parameters 

 

Haul road width 25 m 

Haul road grade 10% max 

Single-line truck ramps 
12-m wide and up to 15% for 
two benches for short-term 
access 

Pit slopes See Table 15-5 

 
 

Table 15-5 
Detailed Pit Slope Criteria 

 

Design 
Zone 

Overburden Slope 
(soil) 

Upper Slope 
(weakened rock) 

Lower Slope 
(competent rock) 

A 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

35º 
BFA= 60º 

BW = 8.5 m 
Ht = 10 m 

45º 
BFA= 60º 

BW = 8.5 m 
Ht = 20 m 

B 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

28º 
BFA= 60º 

BW = 13 m 
Ht = 10 m 

45º 
BFA= 60º 

BW = 8.5 m 
Ht = 20 m 

C 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

31º 
BFA= 60º 

BW = 11 m 
Ht = 10 m 

45º-49º 
BFA= 70º 

BW = 10 m 
Ht = 20 m 

D 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

26º 
BFA= 60º 

BW = 15 m 
Ht = 10 m 

39º 
BFA= 60º 

BW = 13 m 
Ht = 20 m 

E 19º 
BFA= 35º 

BW = 15 m 
Ht = 10 m 

31º 
BFA= 60º 

BW = 11 m 
Ht = 10 m 

45º 
BFA= 60º 

BW = 8.5 m 
Ht = 20 m 

   

BFA = Bench Face Angle, BW = Bench Width, Ht = Bench Height 
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Figure 15.3 – Final Pit Design 
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15.5 Dilution and Ore Loss 

In order to estimate the mineral reserves, one must apply mining losses and incorporate 
waste dilution to the tonnages contained within the operational pit. 

Mining Losses 

Based on P&E’s mining experience, a mining loss factor of 3% was applied to each ore 
type. 

Dilution 

In order to estimate the amount of dilution, it is assumed that some waste surrounding the 
ore zones would be intermixed with the ore when mined, thereby diluting it.  In order to 
estimate the amount of dilution, a 1.75-m-wide halo is assumed around the outside 
perimeter of the ore zone, and this is modelled on several benches in the pit.  The volume of 
this halo relative to the volume of the adjacent ore zone subsequently determines the 
amount of dilution, which is averaged over several benches in the pit to derive the overall 
average value.  Based on such analysis, a dilution factor of 14.8% was estimated and 
applied to each ore type. 

A 3D solid is subsequently created for the 1.75-m waste “halo” outside the ore zone and the 
diluting grades estimated within that 3D solid.  These waste grades will be the diluting 
grades, as summarised in Table 15-6. 

Table 15-6 
Ore Criteria 

 

      Diluting Grades  

 
Mining 
Loss 

Dilution 
Factor 

Au 
 (g/t) 

Ag 
 (g/t) 

Cu 
 (%) 

Pb 
 (%) 

Zn 
 (%) 

Oxide 3.0% 14.8% 0.14 5.7 0.17 0.25 0.41 

Copper 
enriched 

3.0% 14.8% 0.08 5.0 0.19 0.17 0.39 

Sulphide 3.0% 14.8% 0.08 4.8 0.09 0.15 0.44 

 

Table 15-7 presents the tonnage contained within the pit before and after the application of 
the ore criteria.  The diluted grade and tonnes shown comprise the mineral reserve for the 
Project. 

Table 15-7 
Impact of Dilution and Mining Recovery 

 

 

 
Ore 
(Mt) 

 
Au 

 (g/t)
Ag 

 (g/t)
Cu 
 (%)

Pb 
 (%)

Zn 
(%)

Total 
Waste 

(Mt) 

Total 
Material 

(Mt)

Undiluted 26.2 1.01 33.2 0.33 1.07 1.55 129.4 155.6 

Diluted 29.2 0.88 29.4 0.30 0.95 1.40 126.4 155.6 
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Table 15-8 presents a summary of the mineral reserve for each ore type.  The bulk of the 
tonnage (80%) consists of sulphide ore and the remainder is subdivided into oxide and 
copper enriched fractions.  The Sulphide ore also has a higher NSR value, due to the better 
recoveries when processed.  The oxide has the lowest NSR value, mainly since only three 
payable metals are recoverable (Au, Ag, Pb). 

Table 15-8 
Reserves by Ore Type 

 
 

Tonnage 
 

Au g/t Ag g/t Cu % Pb % Zn % 
NSR 

USD/t 

Oxide 
   

3 214 000 
 

0.83 
 

23.2 
 

0.24 
  

0.96  
  

0.54  42.24
Copper 
enriched 

   
2 547 000 

 
0.89

 
32.9 

 
0.44

  
0.94  

  
1.15 72.07

Sulphide 
   

23 407 000 
 

0.89 29.9
 

0.29 
  

0.95 
  

1.54 90.08

TOTAL 
   

29 168 000 
 

0.88
 

29.4
 

0.30 
  

0.95 
  

1.40 83.24
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16 Mining Methods 

The mining method proposed for the Project will be a conventional open-pit mine, with 
drilling, blasting, loading and hauling of the ore and waste material similar to other large-
scale mining projects in Turkey.  A Turkish mining contractor will be used to mine the ore 
and waste materials.  Drilling and blasting of ore and waste rock will be required, while 
overburden materials will be free digging. 

The proposed open pit is aligned approximately north-south with a maximum length of 
approximately 2250 m, the main pit extending to approximately 1800 m and the southern pit 
to 450 m.  The maximum width of the main pit is approximately 850 m and the southern pit 
500 m.  The depth of the main open pit ranges between 180 m and 210 m and the southern 
pit 90 m to 100 m.  The saddle between the main open pit and the southern pit lies close to 
the original topographic surface. 

Annual mining rates will range from a high of 18 Mt of combined ore and waste to a low of 
4.2 Mt with an average of about 13 Mt/a.  This equates to daily peak mining rates in the 
range of 45 000 t/day, averaging 30 000 t/day. 

16.1 Phased Pit Design 

In order to distribute the waste stripping quantities over time and to allow faster access to 
better grade ore, the pit has been subdivided into four phases that are mined sequentially. 
Mining may occur in multiple phases simultaneously, depending on the respective ratios of 
ore and waste on the mining benches.  When mining in areas with low waste/ore ratios, 
mining may also take place on benches with higher waste/ore ratios, in order to equalise the 
total material moved during the period. 

The ultimate pit design is shown in Figure 16.1. 

Figure 16.2 provides plan views of the four phases, while Table 16-1 summarises the 
tonnages and grades within each phase. 
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Figure 16.1 – Ultimate Pit  
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Figure 16.2 – Pit Phases 

Phase 1 

 

Phase 1, 2 

 

Phase 1, 2, 3 

 

 

Phase 1,2,3,4 (Final Pit) 
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Table 16-1 
Pit Phase Tonnages 

 

   Phase 1  Phase 2  Phase 3  Phase 4  Total 

Oxides (Mt) 1.01 0.62 1.48 0.09 3.21

Au g/t 1.13 0.85 0.63 0.53 0.83

Ag g/t 32.0 20.3 18.8 18.1 23.2

Cu % 0.26 0.21 0.23 0.21 0.24

Pb % 1.04 0.65 1.06 0.64 0.96

Zn % 0.66 0.31 0.56 0.50 0.54

Cu_Enriched (Mt) 1.05 0.50 0.81 0.14 2.55

Au g/t 0.9 1.4 0.7 0.4 0.89

Ag g/t 46.6 20.6 25.0 18.7 32.9

Cu % 0.6 0.4 0.3 0.2 0.4

Pb % 1.2 0.7 0.9 0.7 0.94
Zn % 1.43 0.51 1.18 1.31 1.15

Sulphides (Mt) 6.60 1.48 10.09 5.29 23.41

Au g/t 1.25 1.12 0.82 0.56 0.89

Ag g/t 42.4 16.0 27.7 23.2 29.9

Cu % 0.43 0.29 0.25 0.21 0.29

Pb % 1.35 0.35 0.86 0.82 0.95

Zn % 2.24 0.68 1.32 1.40 1.54

Total Ore (t) 8.66 2.60 12.38 5.52 29.17

Au g/t 1.19 1.11 0.79 0.56 0.88

Ag g/t 41.7 17.9 26.5 23.0 29.4

Cu % 0.43 0.30 0.25 0.21 0.30

Pb % 1.29 0.48 0.88 0.82 0.95

Zn % 1.96 0.56 1.22 1.38 1.40

Overburden (Mt) 13.14 2.82 3.83 1.71 21.51

Waste Rock (Mt) 23.53 6.98 44.25 30.16 104.92

Total Waste (Mt) 36.67 9.80 48.08 31.87 126.42

Total Material (Mt) 45.33 12.40 60.46 37.39 155.59

Strip Ratio 4.23 3.77 3.88 5.77 4.33

% of Total material 29.14% 7.97% 38.86% 24.03% 100.00%

      

16.2 Open-Pit Production Schedule 

The open-pit production schedule was developed with several constraints providing a 
framework for the plan.  Some of the key constraints are as follows. 

 Endeavor to maintain overall mining rates reasonably consistent from year to year, 
recognising that waste volumes will likely diminish in the later years, hence mining rates 
will gradually decline over time. 

 All mined oxide ore would be placed in a long-term stockpile for processing near the end 
of the Project life, due to the lower recoverable metal value of oxide.  The exception to 
this occurs during the initial commissioning of the processing plant, which would be done 
using oxide ore for 2 months.  After commissioning, the mill would focus on processing 
copper enriched and sulphide ores only. 

 The milling target to be 2.5 Mt/a of combined copper enriched and sulphide ores. 
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 The mill ramp-up rate for the first 7 months of production is 40%, 50%, 60%, 70%, 80%, 
90% and 100%.  The total tonnage processed the first year is 2.06 Mt/a compared with 
2.5 Mt/a in full production. 

 Detailed production scheduling in Years -1 and +1 was done on a monthly basis; in 
Years +2 and +3 was done on a quarterly basis, and Years +4 and beyond scheduling 
was done on an annual basis. 

 Short-term stockpiles of copper enriched ore and sulphide ore were to be minimised, in 
order to limit the amount of oxidation and ore degradation that may occur while in a 
stockpile.  Therefore, the mining operation was to try to deliver only 2.5 Mt/a of these two 
ore types combined. 

The production schedule was developed using the software CAE NPV Scheduler, which is 
an automated scheduling package.  Based on the planning criteria described previously, 
several iterations of the production schedule were developed to try to accommodate as 
many of the production criteria as possible. 

The selected mine production schedule is shown in Table 16-2 and is summarised on an 
annual basis.  The ore mining rates for oxide, copper enriched, and sulphide are shown, as 
well as the overburden and waste rock quantities. 

Table 16-3 presents the anticipated processing schedule, highlighting that the oxides are 
stockpiled and processed only in Years 11 and 12.  Figure 16.3 presents a Gantt chart 
showing the sequence and duration of mining within each phase. 

Figures 16.4 and 16.5 present graphically the total mining rates by year.  Once Phase 2 is 
complete in Year 4, placing waste rock back into the pit as backfill is an option that has been 
included in the waste disposal plan, described in Item 16.8. 

Figures 16.6 and 16.7 present graphically the distribution of ore types mined and processed 
per year.  The bulk of the ore tonnage mined consists of sulphide ore.  Some oxide ore is 
processed in Year +1 during plant commissioning and the remaining oxide is processing in 
Years 11 and 12.  Copper enriched ore is essentially milled in the year that it is mined. 
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Figure 16.3 - Phase Mining Sequence 

 
 

Figure 16.4 - Material Mined By Phase 

 
 

Figure 16.5 - Material Type Mined By Year 

 

 

MINING ‐1 1 2 3 4 5 6 7 8 9 10 11

Phase 1 1      1      1      1      1      1      1     

Phase 2 1      1      1     

Phase 3 1      1      1      1      1      1      1     

Phase 4 1      1      1      1     
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Figure 16.6 - Ore Types Mined By Year 

 
 

Figure 16.7 - Ore Types Milled By Year 
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Table 16-2 
Mine Production Schedule 

 

 
 
The metal prices used to derive the reserves in the above table were reduced from the May 2013 Feasibility Study prices for use in this study to Cu 
USD 2.90/lb, Pb USD 0.95/lb, Zn USD 0.90/lb, Au USD 1,250/oz and Ag USD 20/oz.  A check pit optimisation was undertaken utilising these updated 
metal prices which resulted in a very miniscule change to the reserve tonnage and it was deemed immaterial and unnecessary to revise the reserves. 
  

MINING Total -1 1 2 3 4 5 6 7 8 9 10 11 12

Oxides (kt) 3,213.9 517.0 443.2 86.8 585.7 835.1 653.3 0.4 9.9 82.5
Au g/t 0.83             1.30           0.97           0.87           0.85           0.68           0.58           0.71           -            0.72           0.51           -            -            -            
Ag g/t 23.2             30.6           33.8           22.9           21.0           19.3           17.9           17.3           -            17.6           18.1           -            -            -            
Cu % 0.24             0.18           0.35           0.27           0.21           0.21           0.25           0.21           -            0.15           0.22           -            -            -            
Pb % 0.96             1.02           1.03           0.92           0.66           1.03           1.09           0.99           -            0.93           0.61           -            -            -            
Zn % 0.54             0.39           0.88           1.04           0.31           0.42           0.73           1.71           -            0.48           0.50           -            -            -            

NSR $/t $42.24 $60.89 $51.27 $43.29 $40.19 $36.17 $32.77 $36.23 $36.23 $27.55
Cu Enriched (kt) 2,547.2 120.1 694.6 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0

Au g/t 0.89             0.73           0.89           1.02           0.75           1.99           0.66           0.72           1.64           -            0.40           0.44           -            -            
Ag g/t 32.9             38.9           46.9           51.2           28.2           13.9           24.4           28.0           39.5           -            18.8           18.0           -            -            
Cu % 0.44             0.13           0.70           0.49           0.24           0.63           0.31           0.25           0.45           -            0.21           0.25           -            -            
Pb % 0.94             0.79           1.11           1.55           0.98           0.32           0.84           0.94           0.94           -            0.69           0.77           -            -            
Zn % 1.15             0.29           1.22           2.71           0.66           0.43           1.16           1.46           1.05           -            1.28           1.87           -            -            

NSR $/t $72.07 $56.74 $88.20 $97.38 $57.88 $99.51 $55.05 $59.29 $101.96 $39.36 $43.87
Sulphides (kt) 23,406.8 8.9 758.6 2,277.3 2,180.5 2,255.8 1,766.6 2,440.0 2,482.8 2,500.0 2,370.4 2,494.2 1,871.6

Au g/t 0.89             1.21           0.95           1.22           1.28           1.19           0.75           0.85           1.04           0.70           0.59           0.53           0.69           -            
Ag g/t 29.9             23.2           34.5           46.1           40.7           25.8           22.8           27.5           32.3           29.1           23.8           23.2           25.2           -            
Cu % 0.29             0.17           0.56           0.46           0.39           0.32           0.24           0.24           0.28           0.24           0.22           0.20           0.25           -            
Pb % 0.95             0.55           1.05           1.43           1.35           0.72           0.74           0.91           1.04           0.81           0.72           0.80           0.94           -            
Zn % 1.54             0.24           1.39           2.46           2.23           1.29           1.23           1.40           1.60           1.21           1.24           1.34           1.48           -            

NSR $/t $90.08 $78.95 $106.85 $133.89 $126.86 $96.05 $72.88 $83.24 $98.84 $75.95 $66.30 $64.22 $77.01

Total Ore Mined (kt) 29,167.8 646.0 1,896.4 2,586.8 3,086.0 3,334.9 3,153.3 2,500.4 2,499.9 2,509.9 2,582.5 2,500.2 1,871.6

NSR $/t 83.24$          $60.37 $87.03 $127.70 $103.27 $81.31 $60.43 $82.66 $98.86 $75.79 $63.71 $64.17 $77.01

Overburden (t) 21,507.2 8,152.0 4,992.3 2,427.0 390.6 3,133.8 700.2 1,711.3

Waste rock (t) 104,866.3 3,202.2 11,111.4 6,359.7 7,609.4 9,320.7 11,877.0 10,838.9 8,209.3 12,869.2 14,390.3 6,668.6 2,409.6

Total Waste (t) 126,373.5 11,354.2 16,103.6 8,786.7 8,000.0 12,454.5 12,577.3 10,838.9 8,209.3 14,580.4 14,390.3 6,668.6 2,409.6

Total Material 155,541.3 12,000.2 18,000.1 11,373.5 11,086.0 15,789.4 15,730.6 13,339.2 10,709.2 17,090.3 16,972.8 9,168.7 4,281.2

Strip Ratio 4.3               17.6           8.5            3.4            2.6            3.7            4.0            4.3            3.3            5.8            5.6            2.7            1.3            -            
Mining Rate (t/d) 31,500       44,700       24,400       22,200       34,600       34,900       30,100       22,800       40,500       40,000       18,500       6,700         -            
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Table 16-3 
Processing Schedule 

 

 
 

 

MILLING Total -1 1 2 3 4 5 6 7 8 9 10 11 12

Milling TARGET 2,062.5 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0
Oxide (kt) 3,213.9 552.2 556.3 2,105.3

Copper Enriched (kt) 2,547.2 814.7 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0
Sulphide (kt) 23,406.8 695.6 2,277.2 2,180.3 2,256.1 1,766.6 2,440.0 2,482.9 2,500.0 2,370.4 2,494.0 1,943.7

Actual Total (kt) 29,167.8 2,062.5 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,105.3

Oxide Milled (kt)
Milled From Mine (kt) 280.6 280.6

Milled From Stocks (kt) 2,933.2 271.6 556.3 2,105.3
Milled (kt) 3,213.9 552.2 556.3 2,105.3

Au g/t 0.83             -            1.04           -            -            -            -            -            -            -            -            -            0.78           0.78           
Ag g/t 23.2             -            32.1           -            -            -            -            -            -            -            -            -            21.4           21.4           
Cu % 0.24             -            0.31           -            -            -            -            -            -            -            -            -            0.22           0.22           
Pb % 0.96             -            1.04           -            -            -            -            -            -            -            -            -            0.94           0.94           
Zn % 0.54             -            0.67           -            -            -            -            -            -            -            -            -            0.51           0.51           

Copper Enriched Milled (kt)
Milled From Mine (kt) 2,362.9 630.4 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0

Milled From Stocks (kt) 184.3 184.3
Milled (kt) 2,547.2 814.7 222.8 319.7 243.9 733.4 60.0 17.1 129.6 6.0

Au g/t 0.89             -            0.87           1.02           0.75           1.99           0.66           0.72           1.64           -            0.40           0.44           -            -            
Ag g/t 32.9             -            45.8           51.2           28.2           13.9           24.4           28.0           39.5           -            18.8           18.0           -            -            
Cu % 0.44             -            0.61           0.49           0.24           0.63           0.31           0.25           0.45           -            0.21           0.25           -            -            
Pb % 0.94             -            1.06           1.55           0.98           0.32           0.84           0.94           0.94           -            0.69           0.77           -            -            
Zn % 1.15             -            1.09           2.71           0.66           0.43           1.16           1.46           1.05           -            1.28           1.87           -            -            

Sulphide Milled (kt)
Milled From Mine (kt) 23,340.5 701.3 2,277.3 2,180.5 2,255.8 1,766.6 2,440.0 2,482.8 2,500.0 2,370.4 2,494.2 1,871.6

Milled From Stocks (kt) 66.2 -5.7 0.0 -0.3 0.2 0.0 0.0 0.1 0.0 0.0 -0.2 72.0
Milled (kt) 23,406.8 695.6 2,277.2 2,180.3 2,256.1 1,766.6 2,440.0 2,482.9 2,500.0 2,370.4 2,494.0 1,943.7

Au g/t 0.89             -            1.05           1.22           1.28           1.19           0.75           0.85           1.04           0.70           0.59           0.53           0.67           -            
Ag g/t 29.9             -            37.9           46.1           40.7           25.8           22.8           27.5           32.3           29.1           23.8           23.2           24.2           -            
Cu % 0.29             -            0.61           0.46           0.39           0.32           0.24           0.24           0.28           0.24           0.22           0.20           0.24           -            
Pb % 0.95             -            1.15           1.43           1.35           0.72           0.74           0.91           1.04           0.81           0.72           0.80           0.91           -            
Zn % 1.54             -            1.52           2.46           2.23           1.29           1.23           1.40           1.60           1.21           1.24           1.34           1.43           -            

Total Milled 29,167.8 2,062.5 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,500.0 2,105.3
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16.3 Stockpiles 

A series of ore stockpiles will be utilised during mine operation.  There will be separate 
stockpiles for copper enriched, sulphide, and oxide ore types.  No specific high-grade / low-
grade ore criteria are planned for these stockpiles at this time, and they are designated 
solely on ore type. 

Active stockpiles for the temporary placement of copper enriched ore and sulphide ore will 
be located near the primary crusher.  Copper enriched ore and sulphide ore will be 
campaigned separately through the processing plant.  While either of these ores are being 
processed, the mine will try to limit the mining of the other ore type; however, that may not 
always be possible.  Hence, there will be a need for a temporary stockpile for each ore type; 
these stockpiles will be consumed as soon as the process plant begins campaigning the 
next ore type. 

The oxide ore has lower recovered value compared to the others and hence will be 
stockpiled for processing at the end of the mine life.  A fairly large 2.8-Mt inactive storage 
stockpile will eventually be located along the north side of the waste dump area.  Once the 
processing of all copper enriched ore and sulphide ore is completed in Year 10, the mill will 
then begin processing the oxide ore. 

16.4 Open-Pit Operation 

Mining will utilise conventional methods typically used in open-pit mines. The mine will 
operate 3-shifts per day and 365 days per year. Aldridge plans to use a Turkish mining 
contractor to mine both ore and waste. Mine planning and ore control for the mine will be the 
responsibility of Aldridge. 

Blastholes will be sampled for ore control and excavation boundaries between ore and 
waste will be established by Aldridge’s ore control staff. 

The contractor will drill and blast the benches and excavate according to ore/waste   
boundaries. Ore will be delivered to the primary crusher and waste will be delivered to the 
appropriate waste storage area. 

The various aspects of the mining operation will consist of: 

 Overburden stripping 
 Clay segregation for tailings liner construction 
 Drilling and blasting 
 Waste rock stripping 
 Ore mining and stockpiling 
 Pit dewatering 
 Mine services. 

16.5 Mine Fleet Estimation 

The mining contractor will have some latitude in the selection of mining equipment. 
However, the mine plan was developed with the following equipment in mind: 30,000 lb 
(13 500 kg) pull-down blasthole drills (5-in.-dia blastholes), 6.5-m3 front-end loaders, 5.0-m3 

hydraulic excavators, 38-t capacity haul trucks with appropriate support equipment and 
services. 

The open pit would consist of 10-m-high benches and operate using conventional mining 
equipment and technologies.  The pit materials would be handled and disposed as shown in 
Table 16-4. 
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Table 16-4 
Pit Material Handling Assumptions 

 

Material Drilling and Blasting Loading and Haulage 

Ore  
 
The oxide ore, the copper 
enriched, and sulphide ore 
will all be conventionally 
drilled and blasted. 

Oxide ore will be stockpiled 
and reclaimed and processed 
after the completion of open pit 
operations.  

Copper Enriched and 
Sulphide Ore 

The copper enriched and 
sulphide ore will be mined and 
processed.  The run-of-mine 
ore stockpile will be located in 
the vicinity of the ore crusher.  

Waste Rock The waste rock will be 
conventionally drilled and 
blasted. 

The waste rock will be stored in 
designated waste rock storage 
areas.  Waste rock will also be 
used to backfill mined-out 
portions of the pit commencing 
in Year 4.  

Overburden The overburden is assumed 
to be free-digging.  

The overburden will be stored 
within the waste rock stockpile. 

 

The organic topsoil component of the overburden will be segregated and stockpiled 
separately south of the pit and waste dumps.  These temporary stockpiles will eventually be 
removed when the material is used as part of the closure plan to cap the tailings dam. 

16.5.1 Equipment Scheduling 

For equipment scheduling purposes, the mine will operate on a three 8-hr shifts per day, 7 
days per week basis.  The estimated effective operating hours per day are shown in 
Table 16-5. 

Table 16-5 
Pit Material Handling Assumptions 

 

Item Parameter 

Shift duration 480 minutes, 8 hours 
Less fixed delays such as pre-start inspections, lunch break, 
rest breaks (2), refueling, and blasting delays on dayshift. 

75 minutes 

Time available for work 405 minutes 
Operations efficiency 90% 
No. of shifts per day 3 
Effective operating hours per day 1093 minutes per day 

18.2 hours per day 
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16.5.2 Drilling and Blasting 

The blastholes will be drilled using two Atlas Copco DM-45 and DM46 drills configured for 
high-pressure down-the-hole drilling.  The proposed DM-45 is a diesel-powered, crawler 
mounted, top-head drive multi-pass drill rig.  A track-mounted diesel-powered Atlas Copco 
T35 type down-the-hole drill will be used to drill angled preshear holes and pit wall drainage 
holes. 

The mining contractor will provide a full blasting service including blast design; supply of 
explosives, blasting agents and blasting accessories; blasthole loading; and blast initiation 
and vibration and noise monitoring.  The contractor will provide the blasting engineer, lead 
blaster and blast crew.  A conventional blast initiation system will be used.  One non-electric 
type down line with one detonator and booster will be used in each blasthole. 

The contractor will provide its own explosive transport and mix trucks, crew trucks, blast 
monitoring equipment, and storage facilities including the explosive and detonator storage 
magazines.  The mine owner will provide the explosive supplier with crushed rock for use as 
stemming; diesel fuel for use in the explosive supplier’s on-site equipment; and electrical 
power, water and sanitary services at the explosive supplier’s on-site building. 

16.5.3 Loading and Haulage 

The mined materials will be excavated by the mining contractor using four diesel-powered 
backhoe excavators.  The materials will be hauled to the appropriate destinations (i.e., ore 
crusher, overburden and waste rock stockpile, ore stockpile).  The Caterpillar 385 and 349 
excavators will be the primary excavation and loading units equipped with 6- and 5.5-m3 
buckets, respectively. Smaller excavators and two Caterpillar 966 wheel loaders will assist in 
excavating materials in the pit and will also be utilised to reclaim stockpiled ore and clean up 
the crusher area.  Mercedes Axor 4140 haul trucks with a nominal payload capacity of 40 t. 
will be used to haul material to the crusher, stockpiles, waste dump and tailings dike. 

Table 16-6 shows equipment allocated by the Contractor for the Project. 
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Table 16-6 
Mining Equipment  

 

Description   Unit Capacity  No. of Items 

Track Type Excavator      
Caterpillar 385 CL   6 m3 2 

Track Type Excavator     
Caterpillar 349 DL   5.5 m3 2 

Track Type Excavator     
Caterpillar 336 DL    3.5 m3 3 

Wheel Loader        
Caterpillar 966 H   6.5 m3 2 
Track Type 
Tractor        
Komatsu D85     2 

Grader         
Caterpillar 140 H     2 

Soil Compactor       
Caterpillar CS56     2 

Backhoe Loader        
Caterpillar 432E   3 m3 1 

Water Truck        
Mercedes     2 

Maintenance Vehicle      
Isuzu       1 

Fuel Truck        
Isuzu       1 

Drilling Machine       
Atlas Copco T35   85 mm 1 

Drilling Machine       
Atlas Copco 
DM45   165 mm 1 

Drilling Machine       
Atlas Copco 
DM4L   165 mm 1 

Hydraulic Breaker       
Atlas Copco 
HB2200     1 

Hauling Truck        
Mercedes 4140   17.5 m3 30 

Pick-up         
Isuzu       4 

Portable Lightning Tower   3 

Water Pump     2 

Generator     2 
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16.6 Manpower Requirements 

Owner personnel costs include base salary / wages, burden and transportation. The mine 
owner will have a Mine Manager, technical and supervisory personnel to manage the 
contractor.  All other operations personnel will be hired by the contractor. Labour for mine 
operation costs are based on a 7 d/wk, 8-h/shift.  The owner’s mining manpower is 
summarised in Table 16-7. 

Table 16-7 
Mining Department Owner Team 

 
Per Shift Shifts Total 

Qty Qty Qty 

Mine Manager 1 1 1 
Mine Administrative Assist 2 1 2 

Mine Geologist 2 1 2 
Mine Engineer 2 1 2 
Mine Planner 3 1 3 
Grade Control 1 1 1 

Mine Foreman 1 1 1 
Mine Shift Foreman 1 4 4 
Mine Service Foreman 1 1 1 
Chief Survey Engineer 1 1 1 
Surveyor 4 1 4 

    

MINE TOTAL 19 22 
 

16.7 Maintenance Shops and Pit Infrastructure 

The Yenipazar mine will require mine offices, change house facilities, an employee parking 
areas, maintenance facilities, warehousing and cold storage areas, as well as a storage and 
shipping facility for the mine products. 

Electrical Power 

The mining operation will rely on the use of diesel-powered mobile equipment.  The only 
electrical equipment planned for the mine is the mine water pumping systems.  Electrical 
costs for pumping are included in the site water management cost area. 

16.7.2 Explosive Facilities 

The mining contractor will manage explosive transport on-site vehicles, blast monitoring 
equipment, and storage facilities including the explosive and detonator storage magazines. 
The contractor will be allocated space on the site for these facilities.  The owner will provide 
electricity and water, but the contractor is responsible for erection and maintenance of the 
facilities. 
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16.7.3 Mine Office and Mine Maintenance Facilities 

The mine office and mine dry facilities will provide for mine management, engineering, 
geology, and mine maintenance services.  These will be located in the vicinity of the truck 
shop. 

The mine maintenance facility will be provided by the mine contractor.  Electricity and water 
will be provided by the owner.  Maintenance and office buildings will be of a semi-permanent 
construction and built according to local regulations and building codes. 

16.8 Overburden and Waste Rock Disposal 

The mining operation will require the stripping of two waste materials; overburden and waste 
rock.  These materials will be stored on-site. 

The overburden will be stripped from the upper benches of the pit.  Initially, some of the 
overburden will be used to construct the tailings starter dam and the compacted clay liner 
within the tailings management facility.  The remainder of the overburden will be placed with 
waste rock in the rock dumps. 

The top soil portion of the overburden will be segregated and stockpiled separately east of 
the pit and waste dumps. 

The waste rock stripped from the mine will initially be placed into an external waste dump 
located to the east of the open pit.  Once the Phase 2 pit has been mined out at the end of 
Year 4, waste material will be backfilled in Phases 1 and 2 at a maximum elevation of 
1190 masl, and eventually into the Phase 3 pit, once it is mined out. 

Since the pit will flood at the end of mining, backfilling provides the opportunity to store 
certain waste material subaqueously over the long term.  At the time of this FS, no 
geochemistry-based rock segregation needs have been identified; however, the option is 
available in the later stages of the mine life. 

The final water level in the pit will be 1096 masl and the backfill was designed to reach 
topography plus 60 m in Phases 1 and 2. 

Table 16-8 presents the waste material balance.  Over the LOM, approximately 49% of the 
waste material will be used in tailings facility and the external waste dump, and 51% placed 
back into the pit. 

The parameters used to design the waste storage facilities are shown in Table 16-9. 

Table 16-8 
Waste Material Balance 

 

Overburden Mined kt 21,507  

Waste Rock Mined kt 104,866  

TOTAL WASTE MATERIAL kt 126,373 
    

kt 
External Waste Dump kt 61,923 

Inpit Backfilling kt 64,450 

TOTAL WASTE MATERIAL kt 126,373 
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Table 16-9 
Waste Disposal Design Parameters 

 

    Overburden Waste Rock 

In-situ Density t/m3 1.82 2.50 
Net Swell Factor % 20% 30% 
Loose Density t/m3 1.52 1.92 

External Dump 
Lift Height m 10.0 
Bench Slope (H:V) 2:1 
Berm Width m 10.0 
Overall Slope  (H:V) 3:1 
Pit Crest Setback m 70-100 metres 
Final Elevation masl 1200 masl 
Max. Height m 90 
Footprint area  ha 110 

Inpit Backfilling 
Lift Height m Variable, high lift dump 
Slope deg 30º (near angle of repose) 

 

 



 
 
 
 

  
Aldridge Minerals Inc. Yenipazar Project May 2014  17-1 

17 Recovery Methods 

17.1 General 

The Yenipazar process plant is based on a capacity of 2 500 000-t/a ore throughput with an 
operating availability 75% for the primary crushing plant and 92% for rest of the mineral 
processing plant.  The ore will be treated through a conventional concentrator plant 
consisting of crushing, grinding, gravity separation, leaching, flotation, and concentrate 
dewatering circuits. The plant will produce copper concentrate filtercake, lead concentrate 
filtercake, zinc concentrate filtercake and gold doré bars. 

Figures 17.1 and 17.2 illustrate the overall process diagram. 

17.2 Crushing 

ROM ore is delivered by haul trucks from the open-pit mine and is dumped directly into the 
crusher hopper. Material from the crusher dump hopper is withdrawn by an apron feeder 
onto a vibrating grizzly screen, which classifies the material with the oversize advancing to 
the primary jaw crusher. The vibrating grizzly screen undersize and the crusher product are 
combined and conveyed to the SAG mill feed bin.  Crushed ore is withdrawn from the SAG 
mill feed bin by an apron feeder and discharged onto the conveyor feeding the SAG mill. A 
static grizzly screen is located adjacent to the SAG mill feed bin to allow direct loading of the 
feed bin apron feeder when the jaw crusher is off-line.  The static grizzly aperture will be 
350 mm to prevent coarse rocks from entering the system and prevent downstream 
blockages. 

17.3 Grinding 

The mill feed is conveyed to the SAG mill feed chute, where it is combined with the cyclone 
underflow and mixed with water to achieve the correct milling density.  The SAG mill 
discharges slurry over a trommel screen protecting the pumps from steel media and rock.  
Trommel undersize flows into the cyclone feed pump box.  The trommel oversize material is 
returned to the SAG mill feed via a front end loader.  The cyclone feed pump box collects 
the gravity circuit tailings slurry and serves as the water addition point prior to classification.  
Slurry is pumped to the cyclone feed distributor which feeds slurry to the operating cyclones 
and the gravity circuit.  A pinch valve on the gravity circuit outlet controls the portion of slurry 
reporting to the gravity circuit and maintains pressure in the cyclone feed distributor.  The 
cyclones classify the ground slurry with cyclone overflow reporting to a sampler ahead of the 
downstream circuit.  The underflow is recirculated to the SAG mill feed chute for further size 
reduction. 

There is an option to divert the primary grinding cyclone overflow to the deslime cyclone 
cluster in instances when high slimes are experienced in the feed.  Slimes are recovered in 
the deslime cyclone overflow and sent to the tailings thickener.  The deslime cyclone 
underflow flows to the copper flotation conditioning tank. Under normal operation, the 
primary grinding cyclone overflow is pumped to the copper flotation conditioning tank. 

There is a gravity circuit installed in the grinding area to recover gold and silver. The circuit 
consists of two multi-gravity concentrators operating in parallel, a small regrind mill and a 
cleaner multi-gravity concentrator. The gravity concentrate is pumped to an In-line Leach 
Reactor (ILR) package to produce a sludge that is smelted in an Induction Furnace to 
produce doré bullion. The tailings from the ILR package are fed to the lead flotation circuit. 

17.4 Flotation 

A sequential type of copper-lead-zinc flotation method is employed to sequentially produce 
the copper, lead and zinc concentrates. Cyclone overflow from the primary grinding circuit 
flows to a conditioning tank into which reagents required for copper flotation are added. The 
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conditioner feeds a bank of copper rougher flotation cells where the concentrate produced is 
reground in a vertical Stirred Media Detritor operating in closed circuit with a set of cyclones. 
The reground product is sent to a bank of cleaner flotation cells and scavenging cells.  The 
concentrate from the cleaner flotation cells is further cleaned in a flotation column. There are 
two gravity circuits included in the copper circuit: One on the copper regrind mill discharge to 
recover gold from this stream. The concentrate is sent to the ILR. The second one is to treat 
the final copper concentrate for the removal of lead. The lead product was sent to the ILR in 
metallurgical testwork; however, the process has considered this being sent to the lead 
thickener.  The remaining copper concentrate goes to the copper thickener. 

Tailings from the copper rougher and cleaner scavenger flotation cells are delivered to the 
lead flotation circuit. 

The lead and zinc circuits have been configured in the same way as the copper circuit, with 
the exception of the gravity circuits mentioned previously.  The tailings from the zinc rougher 
flotation cells are combined with zinc cleaner scavenger tailings to become the final overall 
tailings. 

There is a gravity circuit on the lead regrind mill discharge to recover gold from this area. 
The concentrate is sent to the ILR. 

The overall copper, lead, zinc, gold and silver recoveries to their individual concentrates are 
estimated at 73%, 72%, 69%, 80% and 74%, respectively. 

17.5 Concentrate and Tailings Handling 

All three final concentrates estimated to contain approximately 30% solids are then 
thickened to 60% solids in separate thickeners. 

The concentrates are then filtered using fully automatic vertical recessed plate type pressure 
filters to approximately 9% moisture. The filtercakes are discharged onto the concentrate 
loadout stockpile before they are shipped to market. 

The final tailings from the flotation circuit are thickened in a high-rate thickener and 
subsequently pumped to the tailings management facility via a tailings pipeline. 

17.6 Process Plant Water Requirements 

The Yenipazar process plant water requirements will be met by water supplied by overflows 
from the tailings thickener, lead concentrate thickener, zinc concentrate thickener, water 
recovered from the tailings management facility and fresh water from an on-site pond.  

Fresh water is supplied to the process water tank, gland water system, potable water 
treatment plant, reagent preparation area and tailings management facility. 

Potable water is supplied for use at the safety showers and eyewash stations, assay 
laboratory, washrooms and for other miscellaneous services by potable water supply 
pumps. 
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Figure 17.1 – Overall Process Diagram 
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Figure 17.2 – Overall Process Design 
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18 Project Infrastructure 

18.1 General 

The site is located in the Yozgat province of central Turkey. 

The distance from the center of Yozgat province to the Project site is 70 km. Boğazlıyan 
district is 35 km away, Yenipazar town is 9 km and Eğlence village is approximately 1 km. 
Access to the site is via the Ankara-Yozgat (E88) highway. The nearest commercial airport 
is Kayseri located to the southeast, 120 km from the site. 

The site locations of various facilities associated with the Project were established by 
considering the following objectives: 

• Provide safe working environment 

• Minimise environmental impact 

• Minimise earthworks 

• Minimise mining haul distance 

• Utilise the natural features of the landscape to collect water for irrigation purposes and to 
divert stormwater. 

18.2 Site Development 

Site preparation consists of clearing and grubbing an area of approximately 150 000 m2. The 
region has potential for frost to 0.5-m depth, which is consistent with the lowest minimum 
temperatures shown in the meteorological table (Table 18-1) for the area. As a result, 
excavation for spread footing foundations will be made to 1.0-m depth. 

The Project site consists of agricultural lands growing crops such as wheat, barley and 
sugar beets.  The area lacks any tree pattern. 

The stripped topsoil will be temporarily stored in a topsoil storage area for final grading 
during reclamation in the mine closure phase. 

18.3 Mine Site 

The mine site is supported by local infrastructure consisting of: 

• Office and Dry Facility comprising six modular units 

• Contractor-owned Truck Maintenance Shop Facility 

• Contractor-owned Truck Wash Facility consisting of one bay 

• Contractor-owned Mine Fuel Storage Facility with dispensing equipment contained 
within berms and lined membrane 

• Light Vehicle Maintenance Shop Facility with overhead doors 

• Core Storage Facility (located offsite) 

• Mine Haul Road serving the pit, primary crusher, waste rock dump (WRD) and truck 
shop 

• Open-pit water management. 
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Table 18-1 
Average Monthly Temperatures for Yenipazar (°C) 

 

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Maximum 3.3 5.2 10.8 16.4 21.0 25.3 29.0 29.1 25.3 19.2 11.9 5.5 

Minimum -7.0 -5.8 -2.3 2.4 5.6 8.3 10.8 10.3 6.1 2.6 -1.8 -4.8 

 

Source: Ministry of Forest and Water Affairs, General Directorate of Meteorology, 17760- Boğazlıyan 1970 – 2010. 
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18.4 Pit Dewatering System Design 

A numerical groundwater model was employed to simulate the mine operation and 
groundwater inflow to the open pit.  The results of the model are shown in Figure 18.1. 

Figure 18.1 – Predicted Open-Pit Inflows 

 

Inflows are highest in the pit immediately after the excavation, but the amount of inflow 
declines at later times as the water available from storage in the rock diminishes.  This is 
what causes the spikes on the inflow time series.  Consequently, it can be seen in the latter 
stages of the mining that this component gets smaller as most stored water has already 
been released from the rock.  Figure 18.1 can be interpreted as follows. 

 From the beginning of the pit excavation below elevation approximately 1105 masl, 
available groundwater will start to increase from 5 L/s  (available base flow in the stream 
channel) to 10 L/s in the Y-1. Direct inflow to the pit will be around 5 L/s at the end of 
Y-1. 

 As excavation progress in the 1st year (Y+1) available groundwater will increase from 
10 L/s to 21 L/s. 

 Especially for the first 6 month of the Year 1 (Y+1) groundwater inflow will be around 
10 L/s, including base flow within the Keşlerpınarı stream channel. 

 A general increase in the inflows is predicted as results on the progressive excavation 
with depth. However, during the Years 5 – 8, pit bottom elevation remains relatively 
unchanged. Model predicts slight decrease in the inflow rates (from 25 L/s to 20 L/s).  

 After Year 8 of the excavation pit starting to progress deeper again and this eventually 
increase the pit inflows. 
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 The calculation of average groundwater inflows is based on the area of open pit at 
different stages in the mine’s life.  The resulting average inflow rates to the pit are shown 
in Table 18-2. 

Table 18-2 
Average Pit Inflow for the LOM 

 

Year Available Groundwater (L/s) 

0 5.1 

1 10.7 

1.25 11.1 

1.5 10.6 

1.75 14.6 

2 21.2 

3 20.0 

4 21.4 

5 25.2 

6 25.0 

7 24.8 

8 23.6 

9 21.2 

10 26.0 

11 26.9 

12 25.3 

In order to design the pit dewatering system an open-pit water balance calculation 
were made. The inflow part of the open-pit water balance includes direct rainfall into 
the pit and groundwater inflow. Open-pit outflows include evaporation directly from 
the sump, the seepage from the sump bottom, and the pumping of the water to the 
surface. To simulate annual changes in open-pit area and flow rate, the pit was 
divided into a series of pit subcatchments; these are shown in Figure 18.2. The 
values given in Table-18-3 were used to develop the open-pit water balance. 
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Figure 18.2 - Yearly Pit Dewatering Calculation Areas and Sump Locations 
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Table 18-3 
Values Used in the Pit Water Balance to Represent Mine Development 

 
The infiltration rate that will occur for the times when the 
pit is above the groundwater level 

1E-8 [m3/s m2] 

In-Pit sump area 10x10 [m2] 
In-Pit sump volume 500 [m3] 
Year 1-2 total pit area 409,885 [m2] 
Max Groundwater inflow at year 1-2 1,296 (~15) [m3/day (L/s)] 
Year 3 total pit area 535,002 [m2] 
Max Groundwater inflow at Year 3 1,382 (~16) [m3/day (L/s)] 
Year 4 total pit area 811,380 [m2] 
Max Groundwater inflow at Year 4 1,728 (~20) [m3/day (L/s)] 
Year 5-6 total pit area 663,602 [m2] 
Max Groundwater inflow at Year 5-6 1,814 (~21) [m3/day (L/s)] 
Year 7 total pit area 513,361 [m2] 
Max Groundwater inflow at year 7 1,296 (~15) [m3/day (L/s)] 
Year 8-9 total pit area 678,312 [m2] 
Max Groundwater inflow at Year 8-9 1,641 (~19) [m3/day (L/s)] 
Year 10-11 total pit area 235,000 [m2] 
Max Groundwater inflow at Year 10-11 1,210 (~14) [m3/day (L/s)] 
Maximum continuous period when sump capacity is 
exceeded 

10 days 

 

A dewatering system was developed that considers the maximum pumping rate, distribution 
of pumping rate versus time and the required pumping head. The calculations were 
performed in different areas because of the mine design. These areas were determined 
based on mine site pit bottom elevations. A number of simulations with different 
groundwater inflow rates by year and different pumping rates were run to determine the 
volume of water for each of the pit years. Calculations made for the optimum pumping rate 
with constant sump capacity (500 m3) is done in such a way that the maximum continuous 
period when sump capacity is exceeded is no more than 10 days.  The result for each phase 
of the mine operation is given in Table 18-4. 

Table 18-4 
The Result of Dewatering Analysis 

 

Years 
 

Pumping Rate 
(m3/day) 

Sump Capacity 
(m3) 

Max. continuous period (in 
days) when sump capacity is 

exceeded 
Year 1-2 3000 

500 

9 
Year 3 3500 10 
Year 4 5000 10 

Year 5-6 4500 10 
Year 7 3500 9 

Year 8-9 4300 10 
Year 10-11 2200 9 
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While determining the required pumping heads, the friction loss is considered as 5% 
assuming that a 5- and 7-in. pipe is used.  An extra 5% head is also added to the pumps on 
the highest elevation to pump the water to a receiving body outside the pit at a certain 
distance.  The results of these calculations are shown in Table 18-5. 



 
 
 
 

 

Aldridge Minerals Inc. Yenipazar Project May 2014 18-8 

Table 18-5 
Pit Dewatering System, Pumping Rates and the Pump Numbers / Capacities 

 

Years 
Base Pumping Rate 

(Groundwater 
Inflow) 

Stand-by Pumping 
Rate (Surface 

Flow) 

Total Pumping 
Rate 

Sump 
Capacity 

 
Duty Pumps 

Standby 
Pumps 

Spare 
Pumps 

Maximum 
Pumping Head Pipe Length (Pit 

Bottom To 
Surface) 

Outline Pipe 

(L/s) (m3) 

Number Number Number 

(m) 
x x x 

Capacity Capacity Capacity 
(m) (m) 

(L/s) (L/s) (L/s) 

1-2 15 20 35 

500 

1 x 15 1 x 20 
1 x 15   
1 x 20 

65 300 

800 

3 16 24 40 1 x 5 1 x 5 2 x 5 75 250 

4 20 27 47 1 x 5 1 x 5 2 x 5 100 

300 5-6 21 31 52 
- - - 

115 

7 15 25 40 115 

8-9 19 30 49 
1 x 20 2 x 15 

1 x 20 
2 x 15 

195 
400 

10-11 14 11 25 160 

 

.
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As a result of the dewatering activities for the open pit, sump water will need to be routed to 
a settling pond prior to reuse as process water or for discharge the environment.  It is 
necessary to remove the suspended solids (SS) from the water to improve the effluent water 
quality.  The settling pond is designed to remove SS with a density higher than 1 kg/L and a 
particle size of about 200 µm from stormwater or groundwater.  Minerals in suspension are 
trapped inside the settling tank due to the sedimentation process.  Approximately 60% of SS 
are removed by the sedimentation process.  The design flow rate is 50 L/s and includes the 
stormwater runoff. 

18.5 Open-Pit Slope Depressurisation Design 

This section summarises the original work done by SRK in the second half of 2012 and the 
first quarter of 2013 to devise a suitable depressurisation scheme for the slopes inside the 
future open pit. This work has not been revised in 2014, since results from the updated 
geotechnical study are not yet available. 

Depressurisation of the pit slopes can be accomplished in a number of ways; the most 
commonly applied methods are as follows: 

 Natural seepage of the pit slopes 
 Vertical dewatering wells located in and at the perimeter of the pit; and 
 Horizontal gravity drains. 

Drainage galleries are also occasionally used to dewater and depressurise large pit slopes, 
but this technique is less common due to the high capital cost associated with its installation. 

Since natural seepage of the pit walls cannot supply adequate pushback of the water 
pressure, it has not been evaluated as a sole depressurisation solution in this Study. 

Vertical wells are not recommended for the Yenipazar pit primarily, because the overall 
hydraulic conductivity (K) of the host formations is low.  This situation would require a large 
number of wells operating at substantial depths for effective dewatering, which would incur 
greater cost.  However, in some places, e.g., when targeted at large faults and fault 
complexes, and if the geotechnical requirements dictate it, then vertical wells can be 
installed to assist with upfront depressurisation and dewatering. 

In general for the Yenipazar open pit, installation of horizontal drains is recommended. 
Groundwater will discharge from these horizontal drains and flow down ditches on the edge 
of the haul roads by gravity to one or more sumps in the bottom of the pit.  Water in the 
sumps will then be pumped to the surface of the open pit.  The advantage of having 
horizontal depressurisation wells is that: 

 They flow with gravity and therefore do not require pumping; 

 They can be used to target zones of elevated pore pressures behind the slope; 

 They can be easily installed from the haul road in the pit; 

 They are the most efficient way to dissipate pore pressure in a rock mass that is 
compartmentalised by steeply dipping structures; and  

 Due to relatively low cost, they can be installed in the pit on an ‘as and when required’ 
basis, for example when flowing features are encountered. 

Maintaining slope stability within the pit is a key objective of the depressurisation / 
dewatering design.  The stability of the pit slopes is a function of the slope angle, the 
geotechnical properties of the slope material and the pressure exerted by water on pores 
and fractures in the rock.  The process of optimising the pit slope and dewatering designs is 
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an iterative one with considerable reliance on there being close cooperation between the 
geotechnical and hydrogeological teams. 

The following summarises the key objectives of pit slope depressurisation for the Yenipazar 
Project. 

 It has been envisaged that in general the 0 kPa boundary should be a minimum of 30 m 
away from the pit benches; and 

 In geotechnical Sections W2 and E2-E3 (weak rock on the surface), the 0 kPa boundary 
should be respectively 50 and 60 m away from the pit bench. 

According to this evaluation, three different sections were selected to evaluate pressure 
distribution in the pit walls.  These are Section 3, Section 5 and Section 21-10 (Figure 18.3): 

 Section 21-10 was selected because the target push back for the 0 kPa boundary is 
deeper than for other parts of the pit than the rest of the mine (50 to 60 m); 

 Section 5 was selected, because it typifies the base case condition for the mine in which 
the target pushback for the 0 kPa boundary is 30 m and it has the deepest section in the 
pit; and 

 Section 3 was selected because the excavation speed in this part of the pit is slightly 
different to other parts of the mine. 

In order to select the most appropriate horizontal drain configuration for the different 
sections, three different horizontal well configurations were simulated in the depressurisation 
models. These configurations are described and labeled in Figure 18.4. 

 40 V x 100 H: drains have 40-m vertical and 100-m horizontal spacing 
 40 V x 50 H: drains have 40-m vertical and 50-m horizontal spacing 
 20 V x 25 H: drains have 20-m vertical and 25-m horizontal spacing. 

The results of these models were used as inputs for the geotechnical study.  The models 
were required, in order to represent development of the mine on an annual basis. 
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Figure 18.3 - Geotechnical Section Locations 
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Figure 18.4 - Simulated Drain Configurations 

 

In order to adequately simulate the depressurisation of the proposed horizontal well system, 
quasi-3D models were constructed.  These models were created where the 2-D vertical 
sections were projected horizontally to form thick 3-D blocks. 

For the three different sections (Section 3, Section 5, Section 21-10) and the three different 
drain combinations described above, a total of 45 models were constructed to simulate 
different stages of the mine’s life.  All models have a thickness of 150 m.  Models with a 
horizontal drain spacing of 20 V by 25 H have 40 vertical slices of which 5 slices contain a 
horizontal drain.  Models with a horizontal drain spacing of 40 V by 50 H and 40 V by 100 H 
each consist of 27 slices that contain 3 and 2 horizontal drains, respectively. 
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The following observations can be made in respect of the depressurisation simulations. 

 All sections can be depressurised adequately using a 40 V by 100 H drain spacing 
down to the 995-m pit elevation; 

 Below the 995 pit elevation, the 40-V by 100-H drain configuration becomes insufficient 
in most of the sections to depressurise the bench; therefore, a denser drain 
configuration of 40 V by 50 H below this level is suggested; 

 At the 940-m pit elevation, the 40-V by 50-H drain configuration is no longer adequate; 
therefore, it is suggested that the density of drains is increased to 20 V by 25 H; and 

 These suggested drain configurations are based on preliminary model outputs.  There 
will be a need to continuously appraise the performance of the gravity drains during the 
LOM and use the observations made in the field to validate and refine the numerical 
model to improve future predictions, and thereby further optimise drain spacing. 

Based on the above assumptions, the estimated drain numbers are given in Table 18-6. The 
number of drains has been calculated by dividing the total pit perimeter length at each 
bench level by the horizontal distance between drains i.e., 100 m, 50 m and 25 m. 
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Table 18-6 
Estimated Number of Horizontal Drains in Overall Mine Life 

 

 
*P.D.O. Previously installed drain is assumed to be under operation. 

45m 90m 45m 90m 45m 90m 45m 90m 45m 90m 45m 90m 45m 90m 45m 90m 45m 90m 45m 90m 45m 90m

1110 20 3 3 3 P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O 8 P.D.O 6 P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O 43

1070 16 N.A 4 2 P.D.O P.D.O 6 11 P.D.O P.D.O P.D.O 8 6 P.D.O P.D.O P.D.O 8 2 P.D.O P.D.O P.D.O P.D.O 63

1030 13 N.A 2 N.A P.D.O P.D.O P.D.O 6 P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O 9 4 P.D.O P.D.O 34

995 2 N.A P.D.O N.A 2 2 6 3 P.D.O P.D.O P.D.O P.D.O P.D.O P.D.O 15

960 11 8 P.D.O P.D.O P.D.O P.D.O 8 P.D.O 27

940 20 3 P.D.O P.D.O P.D.O P.D.O 23

915 9 N.A P.D.O N.A P.D.O N.A 9

Annual Total Number of Drains 36 3 7 5 13 0 8 11 2 0 0 14 16 2 23 11 37 5 9 4 8 0 214

Total Number of Drains for 

the Corresponding Pit 

Bottom Elevations

Pit Bottom Elevation

Life Of Mine (Years)

1st Year 2nd Year 3th Year 4th Year 5th Year 6st Year 7nd Year 8th Year 9th Year 10nd Year 11nd Year

Drain Intervals 40 V ‐ 100 H 40 V ‐ 50 H 20 V ‐ 25 H
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18.6 Plant Site 

The process plant site is supported by local infrastructure consisting of: 

• Administration Facility with offices and connected for internet and telephone 

• Warehouse Facility of structural steel with prefinished metal roof and wall cladding 
placed on a slab on grade 

• Maintenance Facility with access by mandoors and overhead doors 

• Concentrate Loading Facility comprising of three segregated bunkers with covers 

• Laboratory Complex equipped for assays of production material 

• Canteen and Kitchen sufficient for the mine and plant workforce 

• Permanent Camp Facilities prefabricated modular units provided by the mining 
contractor will be placed on a slab on grade  

• Potable Water Treatment Facility on a skid-mounted unit 

• Gate / Gatehouse and nearby truck weigh scale 

• Perimeter Fencing within the property line 

• Waste Handling and Storage 

• Site Roads to provide access to all facilities onsite 

• Site Run-off Containment Pond to collect stormwater via diversion channels. 

The facilities layout is presented on the site plot plan in Figure 18.5. 

Plant Mobile Equipment has been included in the initial capital cost.  This includes a fleet 
of pick-up trucks, a boom truck, forklifts and front end loaders. 
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Figure 18.5 – Site Infrastructure 
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18.7 Waste Management Facilities 

The Yenipazar WMF will consist of the WRD and a TMF.  The final layout of the WMF is 
shown on Figure 18.6. 

The WRD is situated east of the open pit and forms a buttress to the TMF starter wall 
situated to the east.  The Plant is situated due north of the TMF and northeast of the 
open pit and WRD. Waste rock from the open pit will be dumped on the WRD and 
tailings from the Plant will be deposited within TMF via a slurry deposition line equipped 
with a series of spigots along the crest of the embankment.  The TMF starter dike will be 
constructed from weathered waste rock and overburden material stripped from the open 
pit. 

The TMF, inclusive of the starter dike, will be constructed using the downstream raise 
method and will have a footprint area of approximately 140 ha after the 11.5-yr LOM.  
The final elevation of the dam wall is 1166.7 masl and the facility will contain 
approximately 18 Mm3 of tailings.  The maximum height of the facility will be 
approximately 52 m.  The TMF has been designed, based upon international best 
practice guidelines and to comply with Turkish legislative requirements. 
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Figure 18.6 – Waste Management Facility General Arrangement 
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18.7.1 Site Selection Study 

As part of the Conceptual Design for the Yenipazar Project, a Site Selection Study was 
carried out to determine the preferred locations for the WMF, including the TMF and WRD. 

The WMF Site Selection Study considered the site selection methodology to be used, as 
well as the social, technical and economic aspects associated with the sites evaluated. 

During October 2011, Golder carried out a desktop Site Selection Study cited in Golder 
Report No. 11514150063.500_Yenipazar Site Selection Study_A3 Dec 2011 dated 9 
December 2011 aimed at evaluating the TMF sites identified during the site visit and to 
identify additional TMF and Rock Dump sites that may be suitable for the Project. Based on 
data received from P&E, storage was required for approximately 20 Mm3 of tailings to be 
deposited in a TMF(s), and for the deposition of approximately 62.0 Mm3 to 67 Mm3 of waste 
rock in the WRD. 

The final selection was chosen from seven potential TMF sites and five potential WRD sites 
identified. 

Golder recommended the development of a site (situated east of the plant), together with 
WRD (situated between TMF site to the east and the open pit to the west) as the preferred 
long-term mine waste management solution for the Yenipazar Project. 

In December 2013, Norwest Corporation (Norwest) conducted a high-level review of the 
mine waste facilities and prepared a conceptual level redesign of the waste dumps, tailings 
facility and associated water management structures. Norwest subsequently provided a 
revised design of the waste facilities with the following three primary goals being achieved: 

 Reduce material quantities required early in the Project life, 
 Avoid identified archeological sites, and 
 Reduce requirement for off-site start-up water. 

These goals were accomplished through closer integration between the mining and waste 
handling plans, shifting of the tailings dam toward the pit and increasing pit backfill volumes, 
and incorporation of a non-contact water dam. 

18.7.2 Conceptual Design of TMF Embankment 

The principal objectives for the design are to provide a secure and flexible tailings 
management system that ensures protection of the regional groundwater and surface 
waters both during operations and in the long-term (post-closure), and achieves effective 
reclamation at mine closure. Also, the TMF impoundment footprint has been selected so 
that encroaching onto the archaeological site located near the upstream end of the tailings 
impoundment is avoided. 

The facility has been designed to contain 17.9 Mm3 of tailings material and will require 
4.2 Mm3 of waste rock and overburden from the open pit.  Use of open-pit materials is fully 
integrated into the WMF plan to minimise the need for borrow material. 

The TMF embankment will be constructed to elevation 1,166.7 m. Specific overall features 
of the TMF are: 

 Water retaining engineered earth-rockfill dike structure 
 Clay/HDPE liner on the dike face and underlying the pond 
 Tailings distribution system on dike crest. 

The TMF starter dike will be constructed to provide storage capacity for the first 2 years of 
operations.  The embankment foundations will be cleared and stripped in preparation for fill 
placement for each stage.  Construction of the TMF embankment will be initiated with a 
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starter dike, which will be expanded using downstream construction methods in a single dike 
raise to final elevation. 

Prior to construction of the starter dike, there will be a non-contact water dam constructed 
upstream of the tailings facility to capture the water required for construction and mill 
start up.  This non-contact water dam will function simultaneously as a cofferdam, capturing 
water from the upper catchment areas and minimise the inflow of water into the basin area. 
Non-contact water diversion ditches will also be constructed to divert water around the 
tailings facility. The non-contact water dam is discussed further in the water management 
section of this report. 

Construction of the starter dike will commence following completion of the sediment and 
erosion control structures.  The starter dike will be built to elevation 1146 m by the end of 
August in Year -1. The dam will be raised to elevation 1150 m by the end of Year 1 in 
concert with the dump construction and will reach its final elevation of 1166.7 m by the end 
of Year 2.  The downstream shell will be comprised of overburden, buttressed by the rock 
waste dump. 

The TMF has been designed to allow for a minimum freeboard of 1.0 m to be maintained 
during the embankment raises.  The tailings volumes retained and the operating years for 
given embankment crest elevations are as shown in Table 18-7. 

Table 18-7 
Tailings Volumes Retained and Operating Years 

 

Phase 
Construction 

Volume 
(m3) 

 
Operative Years 

(Cumulative) 

TMF Crest 
Elevation 

(masl) 

Cumulative 
Tailings Volume 

(m3) 

1 720 000 2.0 1146 3 000 000 

2  3 600 000 11.5 1166.7 18 000 000 
 

18.7.3 Lining System 

The design of the clay liner was taken from the previous feasibility design work (Golder 
2013).  Turkish guidelines require the seepage rate through the liner system must be less 
than or equal to 1.0E-9 m/s (The Council Directive 1999/31/EC on the Landfill of Waste).  It 
is understood that a natural geologic barrier (i.e., a natural low permeability clay layer) with 
permeability of 10-9 m/s or less is not present under the proposed tailings facility or in the 
vicinity of the tailings facility. 

In order to satisfy the requirements for a Class II Landfill stipulated in the Turkish legislation 
(at present based on the European Union Landfill Directive), the TMF basin area will be 
composite lined with: 

• A 0.5-m-deep compacted clay liner of average permeability 5.0E-10 m/s; and 

• A HDPE geomembrane layer consisting of a 2-mm textured HDPE geomembrane 
applied to the upstream face of the TMF embankment wall and 10% of the TMF basin 
area and a 1.5-mm smooth HDPE geomembrane applied to the remaining 90% of the 
TMF basin area. 
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It has been estimated by Aldridge that sufficient volumes of the clay liner material will be 
available for stripping from the open pit for replacement and recompaction in the TMF basin 
area to form a compacted clay liner (CCL).  The use of a geosynthetic clay liner (GCL) may 
be considered as a liner system alternative. 

The initial liner system will be constructed to contain the first 2 years of tailings and will be 
built by the end of August in Year -1.  Construction of the liner will resume during Year 2 and 
will advance 1 year ahead of the tailings deposition plan. 

Details of the composite lining and drainage systems can be found in Golder Report 
No. 11514150063.512/A.0 dated April 2013. 

It is not envisaged that any underdrainage system will be required.  Any seepage through 
the composite lining system will follow the direction of the overall natural aquifer flow and 
terminate in the open pit. 

18.7.4 Tailings Deposition and Reclaim Water Design 

Tailings from the plant will be pumped to the TMF situated approximately 300-m south of the 
plant, where it will be hydraulically deposited.  The TMF will be developed through the life of 
the Project using a phased approach for the construction of the facility which will be 
equipped with a composite lining system as per the requirements associated with a Class II 
facility. 

Deposition of tailings on the TMF will commence from the starter dike into the basin of the 
lined facility.  The tailings will be deposited with the use of valves on the main embankment, 
to develop the beach profile in such a way that the supernatant pool on the TMF will be 
located to the east of the facility where the decant barge will be located during the operating 
phase. 

18.7.5 Tailings Properties 

Tailings flow from the tailings thickener will contain 50% solids, have a pulp specific gravity 
of 1.51, and will be distributed at a design rate of 398.84 m3/h.  The slurry design flow rate 
will comprise flows of 301.37 t/h of solids and 301.37 t/h of water. Moisture content of the 
tailings is estimated to be 31%, based on a degree of saturation of Sr = 1, a specific gravity 
of 3.08 (as per data received from Jacobs) and an assumed void ratio of 0.95.  It has been 
estimated that the tailings will have a beach angle of 1%.  Based on these parameters, the 
dry tailings density has been calculated as 1.6 t/m3. 

The permeability test result of 3.01E-07 m/s can be verified by Hazen’s formula cited in 
Golder Report No. 11514150063.512/A.0 dated April 2013.  Based on the formula K = C x 
(D10)2 where C is a factor (usually taken as C = 0.01) and D10 is the diameter size in mm 
of 10% of the material passing based on the Particle Size Distribution test, the permeability 
K is estimated to be 3.60E-07 m/s. 

The test result sheets have been included in Golder Report No. 11514150063.512/A.0 dated 
April 2013.  Table 18-8 presents characteristic properties of the tailings thickener underflow 
derived from proposed operating data. 
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Table 18-8 
Tailings Properties 

 

 
Dry Density** 

 
Specific Gravity 

 
Void Ratio* 

Moisture 
Content** 

1.6 t/m3 3.08 0.95 31% 
 

*Assumed 
**Derived 

18.7.6 Tailings Pumping System and Pipelines 

Construction of the tailings delivery system will occur in two phases.  Phase 1 will see the 
construction of the tailings delivery and deposition pipeline along the TMF starter wall and 
around the perimeter of the facility, a distance estimated at 2000 m. Spigot points along the 
pipeline for tailings deposition will be provided at 50-m intervals.  Spigot point will be 
equipped with two manual knife-gate valves. 

Phase 2 will include the construction of a second 2650-m-long tailings pipeline from the 
tailings pump discharge.  During this phase, the western tailings pipeline will be extended 
from 2000 m to its final length of approximately 2650 m, in order to encompass the TMF 
perimeter and to balance the pumping system.  Spigot points will again be provided at 50-m 
intervals. 

18.7.7 Return Water Pumping System and Pipelines 

Phase 1 will include the construction of the reclaim water pipeline.  It will be located at the 
lowest point within the TMF’s current topography, from where water will be pumped from a 
pump barge along the western dam crest back to the water tank location.  The reclaim water 
pumps have been designed to provide sufficient head to pump the reclaim water back to the 
water tank from the lowest elevation within the TMF, including the estimated water tank 
height of 12 m. 

18.7.8 Conceptual Design of Waste Rock Dump  

The main WRD has been designed to accommodate approximately 32.5 Mm3 of waste rock 
extracted from the mine site over the 11.5 years LOM, with an additional 31.0 Mm³ backfilled 
into the mined out pits. The waste rock is to be stored immediately west of the TMF cross 
valley dam between the TMF and the open pit.  This approach will both optimise land use 
and increase the stability of the embankment.  The main waste dump and oxide stockpile 
will have a maximum combined footprint area of approximately 89 ha.  A stand-off distance 
of 100 m is to be maintained between the crest of the open pit and the western toe of the 
WRD, to ensure an adequate factor of safety for pit wall stability.  A 30-m offset has been 
used to provide a buffer zone around the archeology sites. 

The WRD is to be constructed using a phased approach to an elevation of 1166.7 masl.  
Upon reaching the upper TMF crest elevation, it is proposed that the next raise be stepped 
in 43 m from the crest edge, to minimise any potential impact that the WRD may have on the 
long-term stability of the TMF.  Raises above this elevation will be constructed to a height of 
10 m with slope angles of 2H:1V on the north, east and western faces with a step-in width of 
10 m, while the WRD will abutt onto the natural topography on the southern side of the 
dump.  This design also provides the necessary 3H:1V overall slope required for WRD 
closure under Turkish legislation. 
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Table 18-9 illustrates the cumulative waste rock volumes (Mm3) and respective elevations 
(masl) at the end of Years 1, 2, 3, 5, 7, 9 and 11 for the storage areas specified by P&E. 

Table 18-9 
Cumulative Waste Dump Volumes and Elevations 

 

Year 1 2 3 5 7 9 11 

Main WRD (Mm3) 12.4 15.8 20.1 28.0 29.7 32.5 32.5 

Main WRD (masl) 1160 1167 1174 1200 1200 1200 1200 

Inpit Back Fill North 
(Mm3) 

(-) (-) (-) (-) (-) (-) 4.7 

Inpit Back Fill North 
(masl) 

(-) (-) (-) (-) (-) (-) NA 

Inpit Back Fill South 
(Mm3) 

(-) (-) (-) 5.6 13.8 26.3 26.3 

Inpit Back Fill South 
(masl) 

(-) (-) (-) NA 1180 1200 1200 

Oxide Stockpile (Mm3) 0.2 0.3 0.6 1.4 1.4 1.4 1.1 

Oxide Stockpile (masl) 1159 1160 1164 1173 1173 1173 1169 
 

As the starter wall and proceeding raise are to be constructed from material stripped from 
the mine site, the design wall construction volume provided of 4.3 Mm3 can be included in 
the volume of waste rock stored. 

18.7.9 Geotechnical Assessment 

Overburden Characterisation and Stratigraphy 

The ground investigation for the TMF site comprised 7 no. boreholes, drilled in the period 
between March 23 and April 29, 2012, and 36 no. trial pits, excavated in the period between 
April 24 and May 1, 2012.  The trial pits were distributed to maximise the area of coverage 
on the initial TMF basin and the surrounding perimeter.  A Golder engineer supervised the 
borehole drilling and trial pit excavation work, undertook the core and trial pit logging, and 
selected samples from the borehole core and trial pits for laboratory testing.  The 
geotechnical investigation, borehole logs and laboratory test results are detailed in Golder 
Report No. 11514150063.512/A.1 dated May 2013.  Geotechnical investigations were 
previously completed for a location of the TMF embankment east of the current redesigned 
location. A field investigation of foundation conditions for the current location of the waste 
containment structures of the WMF has not yet been completed. Aldridge plans to carry out 
a new geotechnical program to support the revised configuration prior to further design 
work. 

The geology within the general vicinity of the Yenipazar mine site comprises predominantly 
Neogene carbonates and clay deposits at the surface, which underlie the majority of the 
mine site footprint.  Although not shown within the general site area, the Neogene deposits 
stratigraphically overlie Eocene Limestone with basalt and diabase (dolerite) intrusives also 
present. 

Within the general site area, the Neogene deposits overlie the Yenipazar Metamorphics 
group, indicated to be of young Cretaceous age (80 to 90 Ma) with Quartz-biotite-muscovite-
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schist outcropping to the north and east of the mine site, as well as within the northern half 
of the open pit and a small outlier within the TMF and WRD footprints. 

The Metamorphics group also includes marble, which outcrops to the northeast and to the 
southwest of the mine site, where the southwestern outcrop falls within the southern end of 
the WRD footprint.  Cretaceous (75 Ma) quartzmonzonite basement rocks are also indicated 
to outcrop within the general area, although only a small outcrop is indicated to lie to the 
west of the open-pit area. 

The Yenipazar orebody itself is a massive sulphide complex comprising gold, silver, copper, 
lead and zinc ore deposits that lie within the Yenipazar Metamorphics (schist) rocks. 

Material Properties 

Material properties for overburden material were obtained through an assessment of 
previous laboratory testwork completed.  These include index properties testing (grain size 
distribution and Atterberg limits) and a series of triaxial strength tests.  In total, 16 
consolidated-undrained triaxial, 8 grain size distribution, and 14 Atterberg test data were 
used to assess distribution of effective internal friction angle and potential relationships 
between index properties and strength parameters. 

Typical values used in the mine waste stability analyses for the effective friction angle for 
clays range from ɸ’= 19° for a clay of high plasticity to ɸ’= 25° for a clay of intermediate 
plasticity. An effective friction angle of ɸ’=36° and cohesion of c’ = 0 kPa were used for 
waste rock. 

From the results of the laboratory testwork, a unit weight of 16.5 kN/m3 has been assigned 
to the mine waste envisaged for use in the construction of the TMF starter dike and future 
dike raises. 

Seismicity 

Consistent with the current design philosophy for geotechnical structures such as dams, two 
levels of design earthquake have been considered: the Operating Basis Earthquake (OBE) 
for normal operations, and the Maximum Credible Earthquake (MCE) for extreme conditions 
(ICOLD, 1995).  Based on ICOLD guidelines, the return period of the OBE is typically 
selected as the 1-in-475-yr event and the MCE is typically represented by a 1-in-10,000-yr 
earthquake. 

Golder previously complete a probabilistic seismicity study (Golder, 2013) where data from 
United States Geological Society (USGS) earthquake database was used to analyze historic 
earthquakes and determine the Peak Ground Acceleration (PGA) for each of the 
earthquakes registered within a 250-km radius of the Project site.  This study identified 
expected PGAs for four return periods; 1 in 100 years, 1 in 500 years, 1 in 1,000 years and 
1 in 10,000 years.  Based on the study, the OBE was selected as the 1-in-500-yr earthquake 
and its corresponding PGA in 0.063 g.  In the same study, the MCE is represented by a 1-in-
10,000-yr earthquake and the corresponding PGA is 0.13. 

Based on Turkish Seismic Hazard Map produced by the Republic of Turkey, Directorate of 
Natural Disasters and Emergency Management – Ministry of Earthquake, the Project site 
lies in Seismic Zone III with a corresponding PGA of 0.2 g. 

Based on available information and previously conducted studies, for design purposes, 
short-term stability of the tailings embankment has been analysed using the OBE (i.e., PGA 
= 0.063 g) and the long-term stability of the embankment has been analysed using a peak 



 
 
 
 

 

Aldridge Minerals Inc. Yenipazar Project May 2014 18-25 

horizontal ground acceleration of 0.2 g. Table 18-10 summarises the mean peak ground 
accelerations for the site. 

Table 18-10 
Summary of Mean Peak Accelerations 

 

Earthquake 
Design Ground 

Motions 

Return 
Period 

Data Source 

0.063 1:500 Operating Base Earthquake (OBE) 

0.2 - Turkish Seismic Code 

 Stability Assessment 
Geotechnical investigations were previously completed for a location of the TMF 
embankment east of the current location. A field investigation of foundation conditions below 
the current location of the waste containment structures of the WMF has not yet been 
completed.  A high-level geotechnical review was performed along with sensitivity analyses 
taking into account geotechnical data from the previous investigation to assess the impacts 
of continuous weak layers underlying the structures. Estimated overburden depths were 
based on nearest boreholes in lieu of site-specific drilling data at the current location. 

The stability analyses were carried out using Slope/W (GeoStudio, Version 7.19), in order to 
calculate the safety factor based on conventional limit equilibrium analyses.  Analyses 
based on typical material foundation conditions resulted in adequate factors of safety; 
however, the designs are very sensitive to possible low strength layers in the foundation of 
the waste structures. 

A field program is planned to establish the presence and determine the characteristics of 
these potentially lower strength materials.  The existence of these lower strength materials is 
only of concern if they are continuous on the scale of ±100 m or if pore water pressures 
during dike placement are higher than anticipated.  Should these weak material be present, 
there are several mitigation measures could be employed to with minimal impact on the 
overall Project costs.  One possible mitigation measure would be to construct the eastern 
portion of the waste dump adjacent to the starter dike in Year -1 to provide buttressing to the 
starter dike.  This fill would be compacted and serve as part of the final dike structure. 

Additional mitigation options could be considered such as the following: 

• Additional foundation excavation (shear key) 

• Placement of waste dumps and dikes over the entire final footprint to reduce the rate of 
rise over any specific portion of the foundation to manage pore pressures 

• Flattening of slopes 

• Preferential placement of more competent waste material in key areas (zoned 
construction). 

18.8 Water Management 

The site water management plan was developed using planned mine site facilities to 
establish subwatershed boundaries and runoff flow directions.  Primary water management 
facilities are designed to be operational for the LOM with temporary ditches constructed as 
needed.  Designed channels will route non-contact water in a controlled manner to 
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discharge locations in native stream channels.  Contact water and non-contact water that 
cannot be diverted will be routed to site ponds.  Runoff collected in site ponds is pumped to 
the mill pond for use in milling operations and tailings management.   

Non-contact water runoff is kept separate from contact water.  Where feasible, non-contact 
water is diverted around the southern extents of the topsoil stockpile, clay stockpile and 
WRD with an offset of at least 10 m from the toe of each structure.  The non-contact water 
diversion discharges to an existing stream channel where water flows offsite for use 
downstream.  The non-contact water pond is located up-gradient from the tailings pond and 
retains water runoff from undisturbed upland areas.  A non-contact water diversion provides 
additional inflows from the native area between the topsoil stockpile and the non-contact 
water pond.  Water in the non-contact water pond can overflow to the tailings pond or be 
pumped directly to the mill pond for use as process water. 

The contact water system is to be constructed during the pre-production phase before the 
start of operations.  The contact water ditches convey sediment-laden water from source 
areas to sumps for treatment.  Source areas include the waste rock dump, oxide stockpile, 
and process plant.  The topsoil and clay stockpiles are also source areas, but runoff from 
these areas will be contained in the tailings pond and additional sediment control measures 
are not planned.  Best management practices (BMPs) for sediment control are required 
before and during construction. 

Water stored in the mill pond is the primary source of process water for milling operations.  
The process water system involves pumping water from the tailings pond to mill pond to the 
mill.  Makeup water includes runoff into the mill pond, the tailings pond, the non-contact 
water pond, the open pit, and the three sumps.  Excess water is discharged from the mill 
pond to an existing stream channel. Runoff from the plant and the northern sections of the 
waste rock dump and oxide stockpile flows into the mill pond.  Additional water is pumped to 
the mill pond from three sumps and the tailings pond. 

Tailings are pumped as slurry for deposition in the tailings pond.  Supernatant in the tailings 
pond is pumped to the mill pond to be recycled in the milling operations.  The tailings pond 
and beach is a lined facility to limit seepage of process water to the groundwater system.  
The liner area expands each year as the tailings beach expands.  Precipitation that falls on 
the liner is collected in the tailings pond.  There is an upland native watershed that cannot 
be diverted around the tailings pond and runoff from this area also collects in the tailings 
pond. 

Runoff from the majority of the waste rock dump footprint, the south side of the oxide 
stockpile, and areas up-gradient from the open pit is routed to one of three sumps via 
contact water ditches.  Water collected in the sumps is pumped to the mill pond for use in 
the milling process. Sumps are intended for primary sediment collection. 

Groundwater inflow and surface runoff to the open pit will be pumped to the mill pond for 
use in the milling process. 

18.8.1 Water Balance 

A monthly water balance was developed to determine if there is sufficient water available to 
start and maintain mill operations, and to quantify the volume of water discharged to the 
environment.  The water balance includes 2 years of pre-production and 11 years of 
operations, with milling operations starting in January of Year 1.  Sensitivity analyses assess 
the impacts of delaying mill operations until August of Year 1, a dry year in Year -1, 1, or 5, 
or a wet year in Year 5.  The major components of the water balance include: 

 Mill pond 
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 Tailings pond 
 Non-contact Water pond 
 Village water supply 
 Mill 
 Open pit 
 Three sumps, and  
 Waste rock dump. 

The water balance circuit includes pumping water from the mill pond to the mill to the tailings 
pond.  Water in the tailings pond is recycled by pumping it to the mill pond.  The water 
management objectives require that constant water volumes be maintained in the mill pond 
and tailings pond to support pumping operations. 

The water balance suggests there would be sufficient water to start and maintain milling 
operations.  There is a surplus of water during the spring, fall, and winter months, and 
approximately 1,000,000 m3 per year must be discharged from the mill pond.  Higher 
evaporation rates and less precipitation during the summer months require the non-contact 
water pond to be pumped dry to maintain water levels in the mill pond and tailings pond. 

Constructing the three ponds before fall prior to the start of operations is critical to obtaining 
sufficient water.  No additional water sources are needed to maintain operations; however, 
timeliness of the construction schedule is critical.  The success of the water management 
plan requires that the starter dam and liner system, and the mill pond be in place by the end 
of August of Year -1 so that peak runoff during the fall months may be captured entirely.  
Figure 18.7 shows the results of the water balance for the mean annual precipitation 
scenario. 

 



 
 
 
 

  

Aldridge Minerals Inc. Yenipazar Project May 2014 18-28 

Figure 18.7 – Water Balance for the Mean Annual Precipitation Scenario 

The sensitivity analyses suggest there is sufficient water to start and maintain milling 
operations even if there is a 1-in-25-yr dry year.  The Non-Contact Water Pond would be 
pumped dry earlier than during a mean precipitation year.  In a dry year, the water levels in 
the Mill Pond could also decrease to 70% of the capacity.  The Tailings Pond water volume 
can be maintained at 100 000 m3.  A dry year at the start of operations, in Year 1, has the 
greatest impact on pond water levels. Multiple dry years, though not assessed will have a 
greater impact to mining operations. 

The water balance assumes milling operations start in January.  There is sufficient water if 
milling operations begin in August and the water levels in the Mill Pond and Tailings Pond 
remain at 100% of their capacities.  The volume discharged to the environment increases by 
50%, primarily because the water volume retained in the tailings voids is reduced. 

The sensitivity analyses suggest the volume discharged to the environment increases by 
approximately 25% if there is a 1-in-25-yr wet year during Year 5 of operation. 
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18.8.2 Decanting System 

The barge decanting system is required to provide water for the day-to-day process water 
needs of the Plant, but also to decant large stormwater volumes off the TMF.  The lined TMF 
will retain most of the process water sent to the facility and rainwater falling on the dam, 
from where the supernatant water will be recycled back to the Plant.  During commissioning 
of the TMF, the decant barge will be located at the lowest point of the TMF basin to return 
water back to the plant at the earliest opportunity. 

During the last few years of operation, tailings deposition will be modified to ensure that the 
pool is moved to its final position on the southeastern side of the facility.  The TMF will then 
be equipped with a spillway to ensure that stormwater can be decanted safely from the top 
of the facility down the valley to the south east of the facility. 

18.8.3 Recommendations  

 Perform a targeted field and lab program to gather geotechnical data within the 
proposed footprints of the tailings dam, waste dumps and non-contact water dam. 

 Estimates of water quality for the various contact water streams should be developed. 
These estimates should be compared to the mill water quality requirements and the 
design of the mill pond should be optimised to fulfil these requirements.  This may 
require a second polishing pond, a multi-cell configuration in the mill pond or additional 
pond capacity with treatment options. 

 The viability of the spillway proposed for closure, as well as the long-term water supply 
to the village, will have to be resolved during the next phase of the Project. 

18.9 Conceptual Closure Plan 

The closure planning and rehabilitation of the Yenipazar TMF and WRD are discussed in 
Item 20.4, Conceptual Mitigation Measures and Closure. 

18.10 Off-site Infrastructure Services and Facilities 

• Village Road – routing of the site and village bypass with improvements. 

• Incoming Power Supply – A connection will be made from the national grid 17 km to the 
east to the site substation on the plant site.  The 154-kV transmission line will consist of 
two sets of 1272-MCM conductors and will be constructed as a turnkey solution by a 
Contractor. 

• Fresh Water Supply – Water will be sourced from a well field positioned 7-km northwest 
of the plant.  The selection and design of the water supply is discussed in Item 18.6.1. 

• Camp and Core Storage – An installation located outside the immediate mine site area 
includes accommodation for 60 and an enclosure designated for core storage. 

• Port Facilities – Bunker storage and bulk handling operation are facilities that are 
available through a memorandum of understanding (MOU). 

• Railroad – An existing facility is located 80 km away by road at Himmetdede.  Cranes 
and ramps are available for loading containers from the trucks onto the gondola railcars. 

The offsite facilities within the surrounding area are presented on the overall plan in 
Figure 18.8. 
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18.11 Mine Water Supply 

Liaisons with the Turkish State Hydraulics Institute (DSİ) were conducted about the water 
supply alternatives, which eliminated the possibility of use of certain potential surface water 
sources.  Two groundwater aquifers were identified for mine water supply near the Güzelli 
and Yamaçlı Villages (Figure 18.9).  A series of office-based and field studies demonstrated 
that both localities are able to supply the required amount of water to the mine, if needed. 

With the building of a collection pond included in the early works, sufficient water will be 
accumulated from onsite sources to manage plant start-up..
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Figure 18.8 - Offsite Infrastructure 
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18.12 Village Water Supply 

Water supply to the Eğlence village is currently being provided by French Drains located 
upstream of the Keşlerpınarı Creek.  The proposed TMF and mine will impact the routing of 
the potable water supply piping to the village (Figure 18.9). 

The flow rate from the French Drains to the Eğlence village was measured as 1.7 L/s in July 
2012 (dry season).  The measurements were taken as being the “minimum requirement for 
the potable water supply to the village”.  The proposed water supply system involves a PVC 
pipeline for transmission around the mine structures shown in Figure 18.6.  The system has 
been discussed with the Eğlence village residents during the ESIA sequence. 
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Figure 18.9 - Eğlence Village Existing Water Supply System and Water Pipeline 
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19 Market Studies and Contracts 

19.1 Project 

For marketing purposes, it is assumed that the Project shall commence operations during 
2017 and that shipments of products from the selected ocean-loading port shall commence 
during the fourth quarter of 2017.  This assumption is based upon timely issuance of the 
required permits allowing exploitation of the deposit and the decision by Aldridge to 
commence construction and development of the Project during 2014. 

The products to be generated from the Project are attached under Schedule A, 
Specifications found at the end of this item.  Four products are planned from the Project: (a) 
lead concentrate, (b) zinc concentrate, (c) copper concentrate, and (d) precious metal doré.  
The LOM of the Project is estimated at 12 years. 

(a) The quantity of lead concentrate expected to be produced is estimated at 28 000 DMT/a 
for Years 2 to 7 containing approximately 65% to 68% lead, 1.1 g/DMT gold, and 1100 to 
1600 g/DMT silver. 

(b) Annual zinc concentrate production is estimated at 47 000 DMT for Years 2 to 7  
containing approximately 55% to 62% zinc, 1 to 2 g/DMT gold, and 150 to 200 g/DMT 
silver. 

(c) The quantity of copper concentrate expected to be produced is estimated at 
17 000 DMT/a for Years 2 to 7 containing approximately 31% to 36% copper, 10 to 
15 g/DMT gold, and, 350 to 400 g/DMT silver. 

(d) The total amount of gold and silver in the doré produced over LOM is 541,000 ounces 
and 2 million ounces, respectively. 

Shipment of the products is expected from the Mediterranean port of Iskenderun, where 
various shipping options are being examined to minimise cost and maximise control of the 
products.  Shipments of the zinc and lead concentrate are expected to be in bulk cargos of 
5 000 to 10 000 WMT; while the copper concentrate shipments may be realized in cargos of 
less than 5 000 WMT. 

19.2 Marketing Objective and Strategy for Concentrates 

The marketing objective has been to introduce the products to multiple markets, in order to 
allow management the option to select their desired counterparties based upon maximising 
the Project’s revenue while minimising the Project risk. 

Factors which have been and will be considered are the counterparties’ economic and 
political stability; the counterparties’ contractual performance reputation; logistics for 
delivery/receipt of the concentrates; the counterparties’ ability to receive and process the 
concentrates based on their specific characteristics; the contractual capacity (physical) for 
the counterparty to consider the concentrates; the duration for which a counterparty wishes 
to receive products; and, the potential for a counterparty to support Project financing. 

19.3 Customer Considerations 

The physical and chemical specifications for the products have been evaluated and the 
products have been initially introduced to a wide customer base, in order to determine 
preliminary consumer interest.  The advantages and disadvantages of specific regions and 
consumers have been identified, but must be further evaluated during the next stage of the 
marketing effort before final selection of customer candidates occurs. 
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19.4 Product Delivery Options 

Consideration will be given to allocate the lead and zinc concentrates to two or more 
customers to minimise counterparty risk.  Because of the relatively small annual production 
volumes, the copper concentrate will likely be sold to a single buyer. 

19.5 Product Allocation Summary 

Although some penalties may apply to the different products, the concentrates are all 
relatively low in the most problematic deleterious elements and therefore are expected to 
generate considerable market interest.  Nonetheless, where possible, packaging some 
copper concentrates with a portion of either or both the lead and zinc concentrates may in 
some cases enhance the Project’s revenue and will be explored. 

Combinations of product shipments to areas within and beyond the Main European market 
will minimise ocean freight costs.  Such combinations should include multiple discharge 
ports for each region. 

19.6 Estimated Ocean Freight Costs 

Management has selected the Mediterranean Port of Iskenderun as the preferred loading 
port having capacity to handle both container and bulk shipments of product.  Iskenderun 
has available secured warehouse capacity for receipt of deliverables to the mine and for 
export of final products from the operation. 

Warehouse proximity to the port will be important to efficiently manage the vessel loading 
rate for the products, in order to contain vessel demurrage charges.  Design of the 
warehouse will include facilities for weighing, sampling, assaying and moisture 
determination for products, as well as vehicle wash-down facilities for environmental 
reasons and to contain handling losses.  Consideration for the warehouse to be certified for 
customs clearance of all items transiting the facility would be positive for the Project. 

Although most concentrate consumers prefer to receive products in bulk, several buyers are 
prepared to take delivery in containers. Frequent monitoring and comparison of bulk 
shipment costs with those of container shipments should be independently reviewed for 
each receiving port as conditions frequently deviate. 

Shipments of 5 000 to 10 000 WMT are assumed although the ability to combine parcels 
into larger shipments to certain regions will reduce logistics costs. 

Ocean freight costs are based on prevailing market conditions and projections have been 
made for the period when the Project is expected to commence commercial operation. The 
average moisture content of the products is estimated at 9.0%. 

19.7 Metal Prices 

The forecasting of future metal prices is not a precise exercise, and the actual results may 
deviate significantly from consensus forecasts.  World and regional political conditions, 
international economic conditions, natural disasters and acts of God, alterations in weather 
conditions, labour disputes, variations with taxes, duties, and subsidies, environmental 
considerations, economic instability of counterparties, regions, and countries, wars and 
other civil disruptions, and other such factors that may create conditions of Force Majeure 
can all influence the realised prices for metals. 

Management has selected conservative prices for estimating revenue generation from the 
products. 
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19.8 Project Introduction 

The Project and products have been introduced to a wide group of potential customers.  As 
the Project definition advances, creation of serious competition amongst potential customers 
is desired to enhance Project revenue. 

19.9 Estimated Terms and Conditions for Products 

Based upon current and estimated future markets for the products, the terms and conditions 
provided are based on a “best estimate” of long-term projected terms.  Market conditions 
may vary, subject to factors beyond the assumptions stated including, but not limited to, 
delays in the Project timing; environmental developments; political and economic conditions, 
and technical alterations of available processes. 

19.10 Summary 

Sufficient consumer interest for the products exists to provide liquidity for the Project at the 
projected smelting terms and conditions, and metal prices.  The smelting terms and 
conditions, freight assumptions, and final consumer selections shall be refined during the 
next marketing phase. 
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20 Environmental Studies, Permitting and Social Impacts 

20.1 Permitting 

20.1.1 Environmental Impact Assessment Permit 

Environmental Impact Assessment (EIA) permit is the first step in the Turkish environmental 
permitting system.  An EIA permit is needed before construction of a mine can commence. 
The EIA permit process for large mining projects starts with the submission of a Project 
Description Document (PDD) to the Turkish Ministry of Environment and Urban Planning 
(ÇŞB).  The PDD provides description of the Project, environment, and potential impacts to 
provide background to the regulatory agencies and the public.  The PDD is published on 
ÇŞB’s website and made available to the public at the Project site.  The EIA permitting 
process for the Project was started on September 28, 2012, through submission of the PDD. 

After the PDD submission, an official public hearing is held at the nearest settlement area to 
the Project site.  The public meeting is organised by the ÇŞB which is also attended by 
representatives of several local and central regulatory agencies.  The purpose of the 
meeting is to inform the relevant stakeholders and obtain their views on the Project.  The 
Project public hearing was held on December 4, 2012 in the Eğlence Village. 

Within a couple of days of the public hearing meeting, a scoping meeting is held at ÇŞB 
offices.  The purpose of the scoping meeting is to establish a Terms of Reference (ToR) for 
the EIA study and report.  The scoping meeting is chaired by the EIA Department of the 
ÇŞB and is attended by representatives from all relevant local and central regulatory 
agencies.  The agencies involved in this process vary depending on the Project area’s 
environmental and social sensitivities.  The agencies selected to attend the meeting are 
considered as members of the Review and Audit Committee (RAC) which would eventually 
approve the EIA permit.  The Project scoping meeting was held on December 6, 2012, and 
the ToR for the EIA study was provided in the first week of January, 2013. 

A 1-yr period is allowed to prepare and submit an EIA report following the provision of the 
ToR.  The Project owner can extend this period for an additional 6 months at most.  At the 
end of this period, a draft EIA report must be submitted to the ÇŞB.  Then, the RAC 
convenes in the presence of the Project owner and the EIA consultant.  The Project, 
predicted impacts, and mitigation measures are presented to the RAC.  The meeting may 
result in a positive, negative, or conditional decision.  If a conditional decision is provided, 
then the consultant finalises the EIA report according to the RAC’s recommendations.  The 
final EIA report is made available to the public for a period of 10 working days for written 
commenting.  The ÇŞB finalises the EIA permitting process taking into account the public 
comments and issuing a positive EIA permit.  The EIA permit for the Project was obtained 
on February 27, 2014. The Project owner needs to obtain property permits, a business 
permit, and some other permits (e.g., explosives, TMF construction, etc.) in addition to the 
EIA permit.  These are described in the below sections.  The current EIA permit (and the 
above permits) allows for the start of the construction of the Project as described in the EIA 
report.  The EIA permit is valid for 7 years and the construction needs to start within this 
period. 

With regard to the changes introduced in the Project optimisation study, the decision of the 
ÇŞB will be followed within the confines of the EIA Regulation. 

20.1.2 Property Permits 

The property permits are required to obtain permission from the owners of the land which fall 
within the Project fence line area.  Different types of property permits may need to be 
obtained, depending on the ownerships.  Three main types of ownership / land use are 
possible as follows. 
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 Forestry lands: Ministry of Forestry and Water is the responsible agency.  There are no 
forestry lands within the Project fence line area. 

 Pasture and agricultural lands: Ministry of Food, Agriculture and Animal Husbandry is 
the responsible agency. The law requires that a Soil Protection Plan is prepared for the 
agricultural lands and submitted to Provincial Agriculture Department. The soil protection 
plan for the Project was completed during the EIA permitting process and permit for 
agricultural use status change was granted on February 20, 2014.  There are also 
several pasturelands within the Project fence line, which will also need to be changed 
into mining land status. 

 Private lands: Private lands have to be either purchased or leased from the owners.  If 
an agreement cannot be reached with the land owners, then the license owner can 
request expropriation of lands, exercising its rights under Article 46 of the Mining Law. 
The government then expropriates the private lands and registers them in the name of 
the Treasury, which is then allocated for the mining activities.  There are significant 
amount of private agricultural lands within the Project fence line.  Land acquisition 
process in accordance with the IFC guidelines has been started in January 2013 and is 
currently ongoing.  The objective of the land acquisition process is to avoid expropriation 
process, come to a mutually-beneficial agreement with the local land owners, and to 
mitigate the negative impact on the local land owners. 

Aldridge has obtained a “public interest” statement on October 23, 2013 from the Turkish 
government.  This statement provides Aldridge the right to expropriate, modify land use 
status, etc., for the mining project. 

20.1.3 Other Permits 

Business Permit 

A business permit was obtained on May 9, 2014 from Provincial directorate to establish a 
place of business.  Business Start-up and Employment Regulation (Nr. 4729) defines the 
procedures to obtain the business permit.  The process for the business permit can only be 
started after the EIA permit is obtained. 

TMF Construction Permit 

As tailings are considered as special waste under the Turkish regulations, TMF are subject 
to permitting for construction and operation from the Waste Management Division of ÇŞB.  
The requirements for the detailed engineering studies for the TMF are described under 
Circular 2011/6 and 2011/12.  The detailed designs will have to conform to the specs given 
in the Landfill Regulation and the relevant circulars, and will have to be signed off by a 
Turkish consultancy. 

Explosives Storage and Usage Permit 

Explosive storage and usage are regulated under Statute nr. 87/12028. Permits are to be 
obtained from Provincial Police Department. 

Operational Permits 

EIA permit acts as a temporary construction permit for the mine.  Within 1 year of the start of 
the operation of the mine, a Temporary Environmental Operation License (GFB – Geçici 
Faaliyet Belgesi) application will need to be made by the mine.  Following the application to 
the ÇŞB, the mine performs compliance testing via an accredited testing organisation. 
Following successful completion of the compliance testing, the Final Environmental 
Operation License is issued.  The environmental operational licenses cover all aspects of 



 
 
 
 

 
Aldridge Minerals Inc. Yenipazar Project May 2014 20-3 

the environment including, but not limited to, wastewater discharge, air pollutant emissions, 
noise, solid waste, hazardous waste.  The environmental licenses are managed by the ÇŞB. 

20.1.4 Other Applicable Regulations 

There are various laws and regulations applicable to the mining operations.  The laws and 
regulations applicable for a specific project varies depending on the project location, site 
setting, and project components. 

Owing to the archeological findings within the Project fence line, the Law on Preservation of 
Cultural and Natural Assets (#2863) has significance for the Project and will be described 
here briefly. 

All natural and cultural assets having the necessary qualification for the legal preservation 
are the property of the State.  Therefore, regional boards have the power and the authority 
to provide necessary and legal protection to the conservation sites and to approve or reject 
all the activities which have potential negative impacts on the preservation sites such as 
construction, destruction, cut and excavation activities located within their area of 
responsibilities.  In the case of the Project, Sivas Regional Directorate of Cultural and 
National Heritage Conservation Board is the responsible board. 

Besides the Law on Preservation of Cultural and Natural Assets, there are several principle 
decisions relevant to the protection and preservation of cultural and natural assets.  The 
Principle Decision (nr 658 dated November 5, 1999) states that all the archaeological sites 
need to be classified and protected according to their significant features.  Three main 
categories which are determined relevant to archaeological sites are presented as follows. 

 1st Degree Archaeological Sites:  All kinds of construction, excavation, modification 
activities are prohibited within the Project site.  Any project activity needs to be approved 
by the Museum Administration and head of the excavation. 

 2nd Degree Archaeological Sites: All construction or excavation activities are decided by 
the Conservation Boards.  Standards regarding the basic maintenance on existing 
structures will be set by the Conversation Boards. 

 3rd Degree Archaeological sites: Lowest level of protection is required.  All the rules and 
standards are evaluated according to the site features. The final decision is made by the 
Conversation Board.  All necessary mitigation measures to protect the sites should be 
taken. 

There were three 1st Degree sites identified within the Project area.  Under the Project 
optimisation studies, the mine footprint was re-arranged to stay outside of these identified 
sites.  The three sites will be fenced off and protected from mining activities. 

20.2 Environmental and Social Studies 

Environmental and social studies for the Project were initiated in September, 2011. The 
following baseline studies were conducted within the Yenipazar ESIA: 

 Hydrology 
 Hydrogeology 
 Water quality 
 Air quality 
 Noise 
 Meteorology 
 Terrestrial flora and fauna 
 Soil and land use 
 Waste and lithological geochemical characterisation 
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 Archeology and cultural resource, and 
 Socio-economy. 
 
The baseline studies have been conducted for over a year allowing observation of seasonal 
effects.  Details of these studies are provided in the ESIA report.  Some of the highlights 
from these studies are provided in the sections below. 

20.2.1 Archaeological Studies 

A screening study was conducted, which entailed literature review and field survey, to 
identify undiscovered / unregistered archeological sites within the Project area.  This 
screening study was conducted in accordance with the IFC Performance Standard 8 – 
Cultural Heritage.  Field survey was conducted during October 22 to 24, 2011 for the Project 
area covering all the alternative locations of mining units. 

The area carries archaeological potential due to its geographical position. Both tumuli and 
mound-shaped archaeological remains exist in the region.  It was observed that the mounds 
lost their typical forms (mounds generally have cone shape) by being damaged (i.e., 
flattened) by agricultural activities in the area. Almost all the tumuli within the survey site 
were destroyed by illegal excavation pits in the past. 

All of the assets were deemed to have either very low or low sensitivity by Regio Cultural 
Heritage Management Consultancy.  However, there is an official procedure for 
classification of the significance of these findings by the Provincial Culture and Tourism 
Directorate who conduct their own independent assessment.  As a result of this 
assessment, all sites were classified as Class I by Kayseri Conservation Board and are 
placed under protection by Aldridge throughout mine life. 

20.2.2 Flora and Fauna Studies 

Flora and fauna studies at the Project site were performed by biologists from Gazi University 
and Hacettepe University.  Flora and fauna species at the site were identified through 
literature review, discussions with local people, other unpublished works undertaken in the 
same region, and site surveys.  Site surveys were performed in three different seasons 
(spring, summer and fall) to observe blooming periods of flora species and seasonal 
changes in fauna. 

A major portion of the Project site is composed of rainfed (i.e., dry) and irrigated agricultural 
land.  The hills that are not suitable for agriculture are being utilised for grazing, which are 
dominated by Central Anatolian plain steppes.  These steppes, however, are under the 
pressure of ongoing grazing activities.  Therefore, they have been heavily degraded. 

The natural flora and fauna elements in the area are mostly distributed along the agricultural 
field boundaries in between the degraded steppe ecosystem and the agricultural land. There 
is not a significant water resource within the Project area.  The water required for irrigation 
activities is acquired from boreholes.  Besides, there are small streams in the area.  There 
are no habitats or settlements within the Project area that would be impacted by Project 
activities to a great extent.  General view of the Project site is shown in Figure 20.1. 
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Figure 20.1 – General View from the Project Site 

 

Flora 

Central Anatolia is among those regions in Turkey’s flora of which is quite well-known.  The 
region is located in the Iranian-Turanian phyto-geographic region.  The Iranian-Turanian 
phyto-geographic region, in general, characterised by steppes and Quercus forest habitats. 
There are no Quercus forests in the Project area, and the steppe habitat is partly degraded. 
The steppe vegetation in the Central Anatolian Region is not only rich in its flora 
composition, but the endemism rate is quite high as well.  The most important reason for this 
is the change in flora composition with changing soil structure.  Therefore, although the 
habitats of the region are degraded, the endemism rate is quite high. 

A total of 206 plant species that belong to 37 gymnospermae plant family were identified 
within the Project site where 27 of these species are endemic.  Considering that about 34% 
of the Turkish flora is composed of endemic species, the endemism rate in the Project area 
(13%) is rather low.  Among these endemic species 2 species; Ornithogalum malatyanum 
and Centaurea sivasica are regional endemic species, while the other 25 species are 
widespread endemic species. 

Natural flora elements will potentially be impacted due to Project activities.  However, the 
degree of this potential impact would be quite low, due to the fact that an important part of 
the endemic species is widespread across Central Anatolia within similar habitats, and the 
other species are cosmopolitan. 

Fauna 

The findings of the faunistic study can be summarised as follows. 

 Seventy-one (71) insect species, which belong to 29 families and 9 orders, were 
identified.  Out of these species, two of the Odonata species are considered to be in the 
category of “LC: Least Concern” according to IUCN.  The other species do not have any 
national or international conservation status.  Most of the species inhabiting the area are 
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widespread species that are found in agricultural land.  There are also no endemic 
species regarding insects in the area. 

 Only two amphibian species were identified within the Project area and its surroundings. 
These species are Pseudepidalea viridis (Green toad) and Pelophylax ridibundus 
(Eurasian marsh frog).  It was also identified that these species are present outside the 
Project site and there are alternative areas where they can inhabit.  Pseudepidalea 
viridis (Green toad) is listed under Appendix-2 (strictly protected fauna species) of the 
Bern Convention, while Pelophylax ridibundus (Eurasian marsh frog) is listed under 
Appendix-3 (Protected fauna species) of the same convention.  Both of these species 
are considered as “LC: Least Concern” according to IUCN.  There is no foreseen threat 
due to Project activities for these two widespread species. 

 A total of six reptile species were identified within the Project area and its surroundings. 
Only one of these species Testudo graeca (Common tortoise) is considered as “VU: 
Vulnerable” according to IUCN.  It should be mentioned that this species is quite 
widespread in Turkey, and its Turkish population is much larger than the European 
population.  Among the six reptile species, four species are listed under Appendix-2 
(Strictly protected fauna species) of the Bern Convention, while two species are in 
Appendix-3 (Protected species) of the Convention.  Yet, these species are quite 
widespread in habitats outside the Project area and in all of Turkey.  Therefore, it can be 
concluded that they would not be directly impacted by Project activities.  In the event that 
they are impacted by Project activities, there are alternative areas within close proximity 
of the Project area, which provide suitable habitats for feeding, shelter and breeding. 

 A total of 38 bird species were identified in the Project area and its surroundings.  20 of 
them are listed under Appendix-2, and 12 of them are listed under Appendix-3 of the 
Bern Convention.  The remaining six bird species are not listed in the Bern Convention. 
According to IUCN, the European roller (Coracias garrulous) is considered as “NT: Near 
Threatened”.  The main threats for this species are the destruction of its nesting habitats, 
agricultural activities and use of pesticides.  The species usually nests in holes on salix 
and willow trees made by picus species.  There are no suitable habitats for the breeding 
of these species within the Project area.  The individuals observed outside the Project 
area are considered to be there for feeding.  All of the other bird species identified in the 
area have an IUCN status of “LC: Least concern”, and they are not endemic to the 
region and / or to Turkey.  The only two species that are listed in Appendix-2 of CITES 
(species not necessarily threatened with extinction, but their trade must be controlled to 
avoid utilisation incompatible with their survival) are the long-legged buzzard and the 
common kestrel.  The Project site is mainly occupied by bird species as a feeding and 
roaming site.  The area is not located on a main bird migration route. 

 A total of 10 mammal species have been identified within the Project area and its 
surroundings.  Among these species the Asia Minor ground squirrel (Spermophilus 
xanthaphyrmnus), which is adapted to the steppe habitat, is considered in the “NT: Near 
Threatened” category of IUCN.  Eight (8) mammal species are in the “LC: Least 
Concern” category of IUCN. Nannospalax nehringi (Nehring’s blind mole), on the other 
hand, is in the category of “DD: Data Deficient”, since its taxonomic status is unclear. 
Among the 10 mammal species identified in the area, only Sus scrofa (Wild boar) and 
Mustela nivalis (Least weasel) is listed under Appendix 3 of the Bern Convention.  The 
Project does not pose a threat against these widespread species.  Nannospalax nehringi 
(Nehring’s blind mole) is considered in the “DD: Data deficient” category, but not in any 
threat categories.  In addition, these species are widely distributed in habitats outside the 
Project area, and through the rest of Turkey.  Therefore, it can be concluded that they 
would not be directly impacted by Project activities.  In any case, alternative feeding, 
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sheltering and breeding areas are available for these species in the vicinity of the Project 
site.  The area does not function as an important wintering and / or layover area. 

In the Project site, there are generally agricultural lands, steppe areas, and meadow-pasture 
habitats.  These habitats are composed of areas that have been subjected to adverse 
anthropogenic impacts like grazing (small and large cattle), acquisition of land for 
agricultural purposes, and illegal hunting.  These habitats include suitable feeding and 
sheltering grounds for small mammals, some reptiles and small passerine birds.  Since the 
natural structure in the area is degraded and there are no favorable breeding sites due to 
habitat characteristics, the overall fauna composition of the area can be defined as weak. 

To the south of the Project site is Keşlerpınarı Creek.  This creek, which has a low flow rate, 
is only inhabited by frogs, and no other aquatic fauna element has been observed in there. 

20.2.3 Land Use 

The Project area mainly consists of agricultural plots and pasture land; 95.4% of the Project 
area consists of rainfed (dry) agriculture, whereas 2.4% of the area is irrigated agriculture 
and 2.2% is vineyards (orchards).  Land Use Capability Class (LUCC) defines the suitability 
of the land for crop cultivation.  Under the LUCC system, there are three main categories 
and eight classes (ranging between I and VIII).  The first category covers Classes I through 
IV, and describes land which are suitable for cultivation and animal husbandry uses.  This 
category has few limitations, except for Class IV, which requires very careful management 
because of its greater limitations.  The second category covers Classes V through VII, which 
are unsuitable for cultivation, but which can support perennial plants when intensive 
conservation and development practices are applied.  Under controlled conditions, this land 
may also support grazing and forestry.  The soil type included in Class VII has severe 
limitations, preventing the growth of cultivated plants, due to characteristics such as steep 
slopes (which are exposed to medium to severe erosion) and shallow soil layers possessing 
stony, salty and sodic texture.  As such, utilisation of Class VII for agricultural purposes is 
very limited.  The third category contains only Class VIII, which is suitable only for wildlife, 
sports and tourism-related activities. 

The Project site consists of Class II, III, IV and VI lands: 

 6.1% of the Project area is Class II with soil thickness of +90 cm (deep) and slopes 
between 2% and 6%; 

 52.1% of the Project area is Class III with soil thickness of 20 - 50 cm (shallow) and 
slopes between 2% and 6%; 

 36.6% of the Project area is Class IV with soil thickness of 20 - 50 cm (shallow) and 
slopes between 2% and 6%; and 

 5.2% of the Project area is Class VI with soil thickness of 0 - 20 cm (very shallow) and 
slopes between 2% and 6%. 

Therefore, 94.8% of the Project area is considered as very suitable for agricultural 
cultivation (Category I). 

20.2.4 Socioeconomic Characteristics 

The Project is located in Boğazlıyan District of Yozgat Province.  The two closest villages to 
the Project site are Eğlence and Gövdecili.  Other villages in the area include Poyrazlı, 
Kumkuyu, Yaraş and Çöplüçiftliği.  The residents of Eğlence and Gövdecili villages are 
deemed to be directly affected by the Project, as some of those residents will be subject to 
land acquisition process which will lead to economic displacement.  The residents of 
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Poyrazlı, Yaraş, Kumkuyu and Çöplüçiftliği villages are deemed to be affected indirectly by 
the Project. 

The socioeconomic data given in this section covers both primary and secondary data for 
the region.  The secondary data were obtained from the databases of Turkish Statistical 
Institute (TurkStat) and other governmental institutions.  In addition to these data, a 
preliminary field study was also carried out in February 2012 to obtain primary data through 
discussions with the Muhtars (Village Heads) of Eğlence, Gövdecili, Poyrazlı, Yaraş, 
Kumkuyu and Çöplüçiftliği villages.  A socioeconomic survey is currently underway to collect 
more comprehensive primary data. 

The population of Yozgat Province is 453,211, of which 58.7% is the urban population.  The 
population of Boğazlıyan (the fourth largest district of Yozgat) comprises 7.9% of Yozgat 
Province’s population.  The rural population of Boğazlıyan is higher than the urban 
population.  Yozgat Province has a negative migration rate that is average annual inbound 
migration to Yozgat Province is 15,251, while outbound migration is 26,921. 

The main economic activities of Yozgat province are agriculture (mainly dry farming), 
agriculture based industry, animal husbandry, and forestry.  Cereal products constitute most 
of the agricultural production.  The main crops are wheat, barley, sugar beet, green lentil, 
potato, chickpea, melon, and watermelon.  Vegetable gardening and fruit growing are also 
carried out, although they are not so common.  Animal husbandry includes cattle, cow, and 
hair goat, and angora goat.  Climate and land capacity are conducive to bovine and ovine 
breeding.  Poultry husbandry (medium and large scaled) is also carried out in Yozgat 
province. Poultry husbandry for meat and egg production contributes significantly to the 
local economy.  

In Boğazlıyan District, the main economic activity is agriculture and the main cultivated crops 
are wheat, potato, sugar beet, bean and, lentil.  Livestock breeding is also important.  Cattle 
and sheep are the main animals raised.  Wool and leather productions are important 
sources of activity in the district. 

According to the 2011 data, the registered unemployed population comprises 2.32% of 
Yozgat province’s total population.  The majority of the unemployed person is males (71%). 
The majority of the unemployed are in the 25 to 29 age group (18%), followed by the 30 to 
34 age group (13.3%). 

In Yozgat Province, the illiterate population comprises 6.3% of the population.  The female 
population constitutes 79% of the total illiterate population of Yozgat.  The illiterate 
population statistics for the Boğazlıyan district is similar to the Yozgat province.  The illiterate 
population comprises 3.7% of the total district population, of which 83.7% is females.  The 
illiterate population comprises only 3.9% of the population of Eğlence village.  In Gövdecili 
village the percentage of the illiterate population is higher (16.5%). 

The health services for the Project area are provided by the facilities of the nearby districts 
and / or provinces.  The residents of Eğlence and Gövdecili villages generally utilise the 
health services provided by Şefaatlı District. Poyrazlı residents utilise services in the 
Boğazlıyan District.  Çöptlüçitliği residents visit the health center in Kozaklı district.  The 
residents of Yaras village use the health services in both Şefaatli and Boğazlıyan districts. 

All of the villages, located around the Project area, make use of the education services 
provided by larger districts for the primary school.  The students in these villages use school 
buses for transportation to schools in Sırçalı Tekke Belde (in Boğazlıyan district), for their 
primary and secondary school education. 

None of the villages have asphalted roads, but this does not create any transport problems 
throughout the year.  Sewage systems in the villages are all new.  All of the villages have 
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their own land telephone lines.  However, residents generally prefer to use mobile phones 
instead of land lines due to cost.  All of the villages located within the Project impact area 
have electricity and almost all of them use solar energy for hot water. 

20.2.5 Geochemical Characterisation and Impact Assessment 

The geochemical impact assessment for the Project optimisation design was not initiated at 
the time of this Technical Report.  Therefore, the methodologies rather than conclusive 
results are described herein based on the studies conducted for the previous (non-
optimised) designs.  The results of the geochemical studies for the Project optimisation will 
be presented in subsequent ESIA report for the Project optimisation studies. 

The geochemical studies include laboratory testing and analysis program for the 
geochemical characterisation of Yenipazar mine rock and tailings.  A numerical quantitative 
prediction will also be conducted by the use of results from the testing and analysis 
program. 

Geochemical Testing Program 

The geochemical testing is conducted in two stages.  The first stage includes the static 
testing of Yenipazar mine rocks and tailings material for the determination of the total 
potential for ARD, the content of elevated environmentally sensitive elements, and the 
potential to release identified components with elevated concentrations upon short term 
leaching. 

The static testing is conducted on 28 rock samples representing variations in different rock 
types in Yenipazar prospect, and three tailings samples for possible process alternatives for 
Yenipazar.  The rock samples were selected from the three main mining lithologies; 
micaschists, gneiss, and overburden to represent different hydrothermal alteration and 
oxidation properties observed within the open pit. 

The distribution of samples with respect to lithology types are as follows: 

 15 micaschist samples 
 11 metavolcanics / gneiss samples, and 
 2 overburden samples. 

All of the samples are collected from the exploration drill core sections.  Additionally, three 
duplicate samples were selected to be analysed for QC purposes (see Table 20-1). 

The tailings test samples are produced at SGS Laboratories in Cornwall, UK and G&T 
Metallurgical Services in BC, Canada, by bench-scale processing of representative 
Yenipazar ore.  Three different tailings samples (preliminary gravity reject tailings, flotation 
tailings, and revised flotation process tailings) are analysed for different process 
alternatives. 

All of the geochemical samples are analysed at SGS Canada Laboratories for classification, 
with respect to their acid drainage and metal and salt leach generation potentials.  The 
testing program basically involves Modified ABA Testing to determine acid generating 
potential and short-term leach testing to determine metal and salt leaching.  In addition, 
mineralogy of certain samples is assessed through quantitative XRD analysis.  The list of 
analyses within the scope of the static testing are listed in Table 20-2. 
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Table 20-1 
List of Static Test Samples 

 

Sample ID 
Sample Properties Drill Sections 

Sample Type1 Lithology2 Zone Hole ID From (m) To (m) 

YE-01  QMBS (Sil/Chl) QMBS Sulphide YPD1 76 86 

YE-02  YE-08 duplicate 

YE-03 QMBS (Cly) QMBS Oxide /(Sulphide) YPD2 20 30 

YE-04 QMBS (Cly) QMBS Oxide YPD6 22 30 

YE-05 QMBS (UAL) QMBS Sulphide YPD6 132 142 

YE-06 QMBS (UAL) QMBS Sulphide YPD7 62 72 

YE-07 QMBS (UAL) QMBS Sulphide YPD7 176 186 

YE-08 QMBS (Cly/Ser) QMBS Oxide YPD14 26 36 

YE-09 QMBS(Cly) QMBS Oxide YPD16 22 32 

YE-10 QMBS (Chl/Ser) QMBS Sulphide YPD22 167 176 

YE-11 QMBS(UAL(Ser)) QMBS Sulphide YPD27 42 47 

YE-12 QMBS (Sil) QMBS Sulphide YPD26 102 108 

YE-13 QMBS(Sil) QMBS Sulphide YPD33 151 161 

YE-14 QMBS (Cly/Ser/Chl) QMBS Sulphide YPD36 87 97 

YE-15 MV (Cly) MV Sulphide YPD5 50 59 

YE-16  YE-15 duplicate 

YE-17 MV (UAL) MV Sulphide YPD8 55 62 

YE-18 MV(UAL) MV Oxide/Transition YPD11 28 36 

YE-19 MV (Sil/Chl) MV Sulphide YPD15 96 106 

YE-20 MV (Sil/Chl) MV Sulphide YPD17 64 74 

YE-21 MV (Sil) MV Transition YPD20 40 50 

YE-22 MV (UAL) MV Transition YPD23 58 64 

YE-23 MV (UAL) MV Oxide YPD24 26 31 

YE-24 MV (Sil) MV Sulphide YPD27 167 176 

YE-25 MV (Sil) MV Sulphide YPD28 100 110 

YE-26 MV (Sil) MV Sulphide YPD29 109 119 

YE-27 QMS (Sil/Cly/Chl/Ser) QMS Sulphide YPD9 45 55 

YE-28 YE-27 duplicate 

YE-29 MBS (Sil/Chl(Ser)) MBS Sulphide YPD9 90 93 

YE-30 Overburden OB Oxide YPD17 6 11 

YE-31 Overburden OB Oxide YPD29 32 42 

 

Notes:  
1 Alteration Types:  

Cly: clay alteration, Sil: silicification, Chl: chloritic alteration, Ser: sericitic alteration, UAL: unaltered (or 
slightly altered) 

2 Lithology Types:  
Micaschists - QMBS: quartz muscovite biotite schist, QMS: quartz muscovite schist, MS: muscovite schist,  
Gneiss - MV: metavolcanics,  
Overburden - OB: overburden 
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Table 20-2 
Analysis Within the ARD Static Testing Program 

Main Purpose of 
Testing 

Testing Type 

Acid Generation / 
Neutralisation Potential  

Paste pH (Sobek, 1978), 

Neutralisation Potential (Modified Sobek Method), 

Complete C and S Speciation (Total Inorganic C, and 
Total S analysis by Leco furnace (ASTM E1915-97), 
SO4-S (ASTM D2492-02)), 

Static NAG test (EGI - Environmental Geochemistry 
International, 1986)  

Metals and readily 
available contaminants 

Short-Term Leach Test (Modified US EPA 1312 
Method (3:1, L:S ratio)) followed by ICPMS analysis of 
leachate (pH, EC, TDS, alkalinity, cations, anions, 
metals and metalloids), 

Trace Element Analysis with aqua regia digest and 
ICPMS finish  

Mineralogy Standard XRD for identification of major minerals 

Minerals assessment with scanning electron 
microscopy and optical microscopy (hand specimens) 

 

For the verification of the static testing results and for the detailed assessment of the release 
rates from different rock types, Stage 2 testing is conducted on selected samples. 

The Stage 2 kinetic testing is undertaken in SGS Canada Laboratories.  The kinetic testing 
method (ASTM D-5744) selected for this Project is based on the standard humidity cell test 
procedure, which is designed to simulate water-rock interactions, in order to evaluate the 
rate of sulphide mineral oxidation, and thereby, predict acid generation and metals mobility. 

The purpose of the standard humidity cell testing is to determine (ASTM, 2006): 

 whether a sample will produce an acidic, alkaline, or neutral effluent, 

 whether that effluent will contain diagnostic cations (including trace metals) and anions 
that represent solubilised weathering products formed during a specified period of time, 
and 

 the rate at which these diagnostic cations and anions will be released (from the solids in 
the effluent) under the closely controlled conditions of the test. 

The humidity cell testing is conducted for all rock and tailings samples for a 40-wk period. 
For the determination of the residual acid and neutralisation potential of each sample after 
40 weeks leaching, additional complementary testing is undertaken for each sample.  This 
includes mineralogical analysis of the residues by Scanning Electron Microscopy (SEM) and 
the sequential NAG testing for the determination of residual acid and neutralisation potential 
of each sample. 
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The results from the geochemical testing program are used for the development of the 
quantitative numerical prediction models for TMF, WRD, and open pit. 

Impact Assessment and Numerical Modeling 

The objective of geochemical prediction or model is to explain or determine the existing or 
future chemistry that will result from interaction between pit shell or mine waste and water. 
The following activities are undertaken for the quantitative numerical predictions and 
relevant impact assessment: 

 Development of Project water balances 
 Conceptual model development 
 Quantification of model elements and numerical model development 
 Model runs and evaluation of results 
 Sensitivity analysis for the numerical model  
 Impact assessment and mitigation development. 

The numerical predictions are based on mass load mixing of waters from different sources 
and allowing the resulting mix to establish thermodynamic equilibrium under imposed 
conditions by dissolving or precipitating specified solids, with attenuation of trace elements 
through sorption reactions.  The results of the prediction study provide inputs for the 
optimisation of the closure scenario.  Conceptual level mitigation measures are developed 
based on the results of the Study. 

20.2.6 Land Acquisition 

The Project will require significant amount of land acquisition.  Land located within the fence 
line (area demarcating the land that will need to be acquired by Aldridge) of the Project area 
includes private, treasury, and pasture lands, as well as land belonging to Aldridge.  The 
cadastral information is presented on Figure 20.2.  The area and ownership status of the 
land located within the fence line are presented in Table-20-3. 
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Figure 20.2 - Cadastral Map for Yenipazar Project 
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Table 20-3 
Type, Area and Ownership Status of the Land Within the Fence Line 

 
 
Type 
 

 
Parcel 

 

 
Area - MapInfo 

(ha) 

Area - Land 
Register 

(ha) 
PRIVATE 513 816.16 818.67 
COMPANY 5 8.11 7.95 
GOVERNMENT 72 84.65 79.97 
PASTURE 13 40.69 41.51 
TOTAL 603 949.61 948.11 

 

From Table-20-3, it can be seen that the majority of land that will be taken is private land. 
This land is used for agricultural purposes by the villages of Eğlence and Gövdecili.  The 
large majority is used for dry agriculture, whilst a very small percentage is used for wet 
agriculture and vineyards. 

In line with international standards (i.e., IFC, World Bank) and Turkish Legal and Regulatory 
requirements a Land Acquisition Plan (LAP) was prepared for the acquisition of the land 
required for the Project.  As a first major step for the LAP, a census has been carried out of 
all the Project Affected People (PAP).  The census includes socioeconomic data, as well as 
an asset register indicating the amount of land lost and the status of ownership (shareholder 
status (multiple/single) and the internal relations/agreements between shareholders).  These 
facts will be verified by title clearance.  The land acquisition process includes stakeholder 
engagement process, leading to an agreed entitlement framework (document outlining the 
compensation rates for lost assets). 

The LAP preparation was started in January 2013 and the reporting by SRK was completed 
in December 2013.  Following the reporting by SRK, the LA process was carried out by 
Aldridge.  The compensation for land acquired will be determined in consultation with the 
PAPs as a result of the LA process.  The LA process will also identify livelihood restoration 
strategies to be taken by Aldridge for the PAPs. 

20.3 Water Supply 

20.3.1 Global Mine Water Balance 

The Global Water Balance is provided with Item 18.8.1 Water Balance. The following 
uncertainties exist in the mine water balance. 

 Quality of pit seepage water: The ARD assessment for the mine indicates that TMF 
water quality will be significantly poorer than pit seepage water.  Currently, simple mass 
balance calculations suggest that the final water quality in the pit will deteriorate only 
slightly, as a result of mixing between TMF and other pit seepages, to the extent that 
water quality remains Class II.  However, where the volume of TMF seepage to increase 
(as a result of design change in TMF bottom liner) in relation to the total pit seepage, or 
quality to decrease, this could reduce overall pit water quality to Class III.  Such a 
deterioration in quality would likely mean that disposal to the environment would no 
longer be an option. 

 The monthly pit seepage rates had to be assumed from the annual average seepage 
rates predicted by pit seepage modeling assessment; particularly in the first year of 
mining, when pit seepage increases from 0 to 23.5 L/s towards the end of the year, 
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timing and variability of the pit seepage rate will affect the global water balance and the 
volume of makeup water required from outside sources. 

20.4 Conceptual Mitigation Measures and Closure 

20.4.1 Waste Rock Dump 

The following measures are recommended to be applied for the mitigation of the potential 
impacts from WRD seepage. 

 Use of closure cover on the waste rock material will reduce the infiltration into the WRD 
and hence decrease the seepage water quantity.  Decrease in the seepage water 
quantity will bring the advantage of easier handling and treatment.  A three-layered 
(topsoil, gravel and barrier soil) WRD cover is predicted to reduce the infiltration into the 
dump to less than 10% of maximum annual precipitation. 

 The WRD seepage water will be diverted into a passive treatment system (anoxic 
limestone drain).  The effluent from the passive treatment system will be diverted into 
the open pit, in order to facilitate fast filling of the pit. 

 The seepage from the WRD will report to the open-pit lake through groundwater 
transport. 

20.4.2 Tailings Management Facility 

The objective of the TMF reclamation or closure is to provide long-term engineering and 
chemical stability of the TMF and landscape integration.  This can be best achieved by 
promoting run-off and the growth of a vegetation cover to minimising infiltration as far as 
possible given the local climatic conditions.  As part of the detailed design phase, a final 
landform design and revegetation strategy should be formulated.  This should be aimed at 
designing the geotechnical stability of the deposited tailings and complemented by the 
establishment of a vegetated cover.  The vegetated cover will minimise the potentially 
damaging effects that soil erosion could have on the stability of the closed facility. 

The primary objectives of the reclamation of the TMF are to prevent the migration of air 
borne contaminants (dusting), minimise rainfall infiltration into the TMF, minimise long-term 
seepage and impact on the groundwater, prevent erosion from surface runoff, blend with the 
natural surroundings and provide some after use. 

Key components that will be taken into account for closure and rehabilitation of the facility 
are the tailings surface profile, surface water run-off and groundwater infiltration into the cap, 
type of capping to be used, soil enhancement and vegetation trials to investigate the 
necessity for soil amendments and establish suitability of locally occurring or other species, 
and monitoring and maintenance of the closed facility. 

Important aspects for closure include preparation of the facility to control stormwater run-off 
such that the facility will not have a negative impact on the health or safety of the general 
public or the environment.  With these aims in mind, adequate steps should be taken to 
prepare the TMF for closure.  This will include the filling-in and shaping of the facility prior to 
capping with a layer of clay, a drainage system and topsoil.  The top surface and side slope 
of the facility would then be vegetated. 

Financial provision should be made during the operating LOM to ensure that adequate funds 
are available to prepare the facility for closure, as well as the monitoring and maintenance of 
the facility during the steady-state phase. 

According to the Turkish Landfill regulation, a low permeability liner is required at the bottom 
of the TMF.  In addition, a closure cover composed of a clay layer, drainage layer and a 
topsoil layer designed in compliance with the Turkish Landfill regulation is required to 
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minimise the water infiltration into the system.  The water seeping from the TMF will report to 
the open-pit lake through groundwater transport. 

20.4.3 Pit Lake 

The use of waste rock material as pit infill minimises the waste rock volume stored at the 
WRD area providing improvement in the seepage water quality and reduces transportation 
costs for waste rock.  Improvement of the WRD seepage water quality will have positive 
impact on the final pit lake water quality, since the seepage water from WRD and TMF 
located upstream of the open pit is expected to report into the pit lake.  In addition, the fast 
water filling of the pit so as to provide a water cover above the waste rock that will minimise 
the oxygen transfer into the fill will minimise the oxidation and weathering of fill material. 
Similarly, water cover formation is expected to minimise oxidation of the exposed pit wall 
rocks minimising sulphide mineral oxidation and reduces contaminant release from those 
areas. 

Based on the water balance, WRD seepage water transferred into the open pit forms one of 
the main inflow streams into the pit lake.  Therefore, the WRD seepage water quality has 
significant effect on the final pit lake quality.  In order to prevent elevated metal 
concentrations in pit lake, WRD seepage is recommended to be diverted into an anoxic 
limestone drain (ALD). It is proposed that ALD system to be composed of limestone mixed 
with manure, in order to provide anaerobic conditions. 

20.4.4 General 

The following closure actions will be conducted for the remainder of the mine. 

 Process area: The process solutions will be drained and disposed of in the required 
landfills.  All process-related steel and concrete structures will be removed.  The 
exceptions will be pipes buried in the ground.  These will be drained and left in place. 
The concrete bases will be broken.  Any item that could be sold as scrap will be sold. 
Those items that can’t be sold will be disposed of in the open pit as inert waste.  The 
area will be regraded, covered with topsoil and vegetated using the local flora species to 
restore the site to the original status. 

 Open-pit: Open pit will be surrounded with berm made up of waste rock.  The berm will 
have 1-m height and 6-m base width.  The purpose of the berm will be to limit the risk of 
accidental fall of vehicles, animals, and people into the open pit.  A chain fence will be 
installed with necessary warning signs around the berm. 

 WRD and TMF:  Following installation of top closure liner / layers on top of the TMF and 
WRD, the topsoil will be seeded to restore natural vegetation over these areas.  The 
revegetated areas will be watered initially to sustain the new plantation. 

 With the exception of the process area, topsoil storage areas, and other smaller areas, 
the majority of the Project area will be converted into a grazing pasture.  The depth of 
the topsoil placed over closed areas will be about 30 cm, enough to support pasture 
land, but not agricultural activity.  However, the areas outside of the TMF, WRD, and 
open pits will be able to sustain agricultural crops with deep-roots. 

 The closure actions for the post-closure period for the open pit, TMF, and WRD have not 
yet been determined. These will be determined following the completion of the 
geochemical assessment for the optimised design. 
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21 Capital and Operating Costs 

21.1 Capital Costs 

The capital cost for mining, process plant facilities and infrastructure required to treat the 
throughput capacity of 2.5 Mt/a for Project is USD 229.6 million in first quarter 2014 US 
dollars, and is subject to the qualifications and exclusions listed below. 

The pre-production capital cost is summarised in Table 21-1. 

Table 21-1 
Capital Cost 

(USD) 

 
Directs Optimisation

19,749,835

63,028,657

11,599,755

22,576,634

5,661,683

Total 122,616,564

Indirects
28,627,561

15,237,196

29,131,561

33,967,459

106,963,777

229,580,341

Pre-production development

TOTAL PRE-PRODUCTION CAPITAL COST

Power transmission and substation

Infrastructure

Tailings & WRD

Process plant and equipment

Owner's cost

EPCM & Commissioning

Other indirect costs

Contingency

TOTAL

  
 

An AACEI Class 3 feasibility estimate is deemed Class 3, if the target accuracy range falls 
between a high of +10% to +30% to a low of -10% to -20%.  The accuracy of the Capital 
Cost Estimate (CAPEX) for the Project, with consideration of the current state of the 
engineering design, procurement and other related tasks, is deemed sufficient to support a 
CAPEX with a target accuracy range from a high of +18% to a low of -18% of final Project 
costs at the summary level. 

The estimate represents a preliminary quantity-based estimate.  Quantity-based estimate 
components were generated using engineering-derived bills of quantities (BoQ) from design 
based documents suitable to support this quality and class of estimate.  Where quantities 
were not available at this stage of the engineering, estimating allowances and factors based 
on data from similar projects in the same geographical location were adopted. 

Design criteria data from engineering for the equipment specified was used to obtain 
budgetary vendor estimates. 

The estimate is also coded by area of responsibility of each consultant that provided input 
directly into the estimate. 

Sustaining capital has been computed for use in the financial model and is included in 
Item 22, Economic Analysis General Parameters of this report.  The sustaining cost for the 
TMF is shown in Table 21-6. 
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21.2 Operating Costs 

The Yenipazar deposit contains oxide, copper enriched and sulphide ores.  The LOM for the 
Project is 12 years.  The oxide ore will be processed during some of the 1st, and then the 
11th and 12th years.  The sulphide ore will be processed in Years 1 through 10.  The copper-
enriched ore will be processed, in campaigns, as it is mined in the sequence. 

The overall operating cost for the Yenipazar Concentrator Plant is shown in Table 21-2. The 
overall operating cost is approximately USD 864.7 million, which equates to USD 29.65/t of 
ore milled. 

Table 21-2 
LOM Operating Cost 

 
LOM Cost 

(USD) 
Unit Cost 

(USD/t Ore Milled)

Contract Mining 235,193,520 8.06 

Owner Mining Operations 24,336,400 0.83 

Process Plant – Overall 497,475,119 17.06 

Process Plant – Sulphide and Copper 
Enriched Ore 

457,863,292 
17.64 

Process Plant – Oxide Ore 39,611,827 12.33 

General & Administration, including 
Owner’s costs 

107,647,600 3.70 

TOTAL 864,652,639 29.65 

 

21.3 Process Facility CAPEX 

The CAPEX for the process facility is inclusive of design cost, procurement, construction 
contractor’s direct costs, overheads, indirects, temporary facilities and services, plant 
commissioning and start up. Sunk cost, sustaining capital cost, interest during construction, 
deferred capital costs, escalation and foreign exchange fluctuations are excluded from these 
estimates. 

The estimate is organised according to each WBS area (a multilevel coding structure) and 
includes for each the activity description, units of measure, quantity, contract unit supply 
cost, contract unit installed cost, subcontractor cost, all extended to a line total. 

The FS and additional input from the Client are the basis of the design engineering.  The 
mechanical equipment design is based on detailed specifications and design standards and 
for a 15-yr operating life. 

Typical professional services for the detailed design are provided by Promer / Jacobs. The 
FS and optimisation study costs are considered sunk cost and were excluded from this 
estimate. 

 Basic / Detailed Engineering includes advancing all design drawings and documents to 
completion status consistent with the production of a completed final design. 

 An organised and coordinated procurement cycle is essential to ensuring that deliveries 
meet the Project schedule. 
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 The timely receipt of Vendor data will be a critical procurement deliverable as equipment 
purchase orders are finalised and issued. 

 A logistics plan tailored to meet the requirements of the schedule will be developed. The 
primary objective of the logistics plan is to deliver material in a safe, timely, and 
cost-effective manner for construction. 

 The Project CM Team, in conjunction with the contractor, will ensure that material is 
available when required to meet the construction schedule. 

 All remaining materials not purchased through the EP Contractor will be purchased 
through the executed unit rate contracts under the supply description. 

 The construction execution will utilise multiple contractors with appropriate 
subcontractors for certain specialties. Construction will be conducted using a unit rate 
fixed contract. 

21.4 Process Facility OPEX 

The operating cost for the process facility shown in Table 21-3 varies according to the 
production schedule using the sulphide, copper enriched and oxide ore types. The overall 
Operating Cost Estimate (OPEX) of USD 497,475,119 is made up of the two treatment 
compaigns. 

Period Y1 Y2-11 Y11 Y12 Total LOM
Cost milled, USD/t 20.90 17.44 17.44 -

Annual Cost, '000 USD 31,571 43,599 33,897 - 457,863

Cost milled, USD/t 14.32 - 11.91 11.91
Annual Cost,'000 USD 7,909 - 6,626 25,076 39,611

497,474

Sulphide and 
Copper Enriched

Oxide

Table 21-3
OPEX for the Concentrator and Tailings Operations, by Ore Type

 

Transportation costs for the concentrate products are included in the financial model as part 
of the NSR calculation (see Item 22, Economic Analysis General Parameters). 

21.5 Mine Capital Cost 

The mine capital costs include the costs that would be incurred to develop the mine and 
ready it for sustained production and mine equipment costs incurred in Year -1. The 
projected mine capital costs are shown in Tables 21-4. 

Table 21-4 
Mine Capital Costs 

(USD x ‘000) 
 
Item Year -1 
Technical and Operations Support 1,493 
Mine Development 18,257 
TOTAL 19,750 
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21.6 Mine Operating Cost 

The open-pit operating costs were received from the mine contractor and were based on the 
pit design, mine development and production schedule.  It is assumed that the mine 
contractor would operate the mine using its own equipment and operations and 
maintenance personnel with the assistance of specialised suppliers, including an explosive 
supplier.  The owner’s team provides technical services and operations support for the 
contractor. The LOM operating cost summary is presented in Table 21-5. 

Table 21-5 
Life of Mine Average Operating Cost Summary 

 
 
Item 

LOM 
Quantity 

(kt) 

Projected LOM 
Cost 

(USD x ‘000) 

 
LOM 

(USD/t mined) 
Drilling & Blasting 134 083 50,800 0.33 
Loading 155 590 88,700 0.57 
Haulage 155 590 110,500 0.71 
Ancillary  3,500 0.02 
Subtotal 0 253,500 1.63 
    
Mine Owner’s team  24,300 0.16 
TOTAL  277,800* 1.79 
USD/t Milled (based on 29,168 kt milled) 9.52* 

 
 
*Included in the LOM cost of USD 277,800,000 is USD 19,750,000 plus 10% contingency of pre-production 
costs in Year -1. The cost is capitalised in the financial model and thus excluded from the operating cost. 

21.7 Tailings Management Facility and WRD 

This cost section includes both earthworks components and related infrastructure 
components (tailings thickeners, reclaim water systems and sewage plant).  The CAPEX 
and OPEX costs associated with the tailings pumping systems and pipelines to and from the 
TMF have been included in the plant costs.  The manpower and equipment associated costs 
required for the operation of the TMF has been included in the plant costs 

Conceptual design drawings were developed for the TMF system to allow for the 
quantification of material quantities and associated costing of the TMF and associated 
infrastructure to the required level of accuracy as part of the FS. 

In order to provide the most representative rates for use in the earthworks cost estimate, 
three quotes were supplied from independent Turkish civil engineering and earthworks 
contractors.  These quotes were reviewed by an experienced local engineering and 
construction management company and accepted by Norwest.  The quote most 
representative of the work to be carried out was selected as a basis for this cost estimate. 

Sustaining CAPEX associated with the TMF has been included in Table 21-6. 

It should be noted that the costing carried out as part of this section of the Report does not 
include the CAPEX associated with the acquisition of land, permitting of the facility, quality 
control and the costs associated with any risk mitigation measures that may be required. 
Costs for mining and delivering material to the TMF site are carried in the mine costing 
sections. 
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21.8 Pit Wall Depressurisation Sustaining Cost 

The ongoing cost to install horizontal drain holes for depressurisation of the pit walls as 
described in Item 18.5 is shown in Table 21-6.  The costs include additional pumps for pit 
dewatering in Years 7 and 8 related to the expansion of the pit in Phase 4. 

Table 21-6 
Life of Mine Sustaining Cost Summary 

 

TMF

Pit Wall
Depressurisation

1 3,825,954         162,422                      3,988,376                 
2 3,755,943         66,938                        3,822,880                 
3 1,007,527         51,188                        1,058,715                 
4 1,077,185         118,125                      1,195,310                 
5 977,258            7,875                          985,133                    
6 776,575            110,250                      886,825                    
7 804,342            172,500                      976,842                    
8 785,229            270,938                      1,056,166                 
9 824,351            185,063                      1,009,413                 

10 777,799            66,938                        844,736                    
11 1,007,766         31,500                        1,039,266                 
12 -                   -                             -                            

LOM 15,619,928       1,243,734                   16,863,663               

Sustaining Capital (USD)
Year Annual Totals

 
 

*No allowances for Preliminary and General Costs or Site Supervision have been included for the CAPEX in this 
table, or for Contingencies, as these costs have been already accounted for in the Project Indirects. 
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22 Economic Analysis General Parameters 

This financial model is prepared to reflect the revenue stream and corresponding operating 
cost for Aldridge’s Project which contains gold, silver, copper, lead and zinc mined from 
essentially three (3) types of ore namely oxide, copper enriched and sulphide ores. 

The financial analysis model covers the time span from -3 years through +12 years. The 
pre-production years are Years -3, -2 and -1.  Production years are from +1 to +12.  In 
Years 11 and 12, the stockpiled oxide ore is processed, Project closure is deemed to also 
take place in Year +12.  Revenues in the model are computed on a monthly basis in 
accordance with the mine plan, whereas operating costs were computed on an annual 
basis. 

Processing	

Eighty percent (80%) of the ore tonnage mined consists of sulphide ore, while copper-
enriched and oxide ore make up approximately 9% and 11% of the total, respectively. Some 
oxide ore is milled in Year 1 during plant commissioning and ramp-up, and the remaining 
oxide ore is stockpiled and processed in Years 11 and 12. Sulphide and copper-enriched 
ores are essentially milled in the year that they are mined. 

The mill ramp-up rate increases gradually over the first 6 months of operations with full 
production reached in Month 7. The total tonnage processed in Year 1 is 2.06 Mt compared 
with 2.5 Mt in full production. A summary of the milling schedule is included in Table 16-3. 

Recoveries 

The Project will produce five metals in four products: gold/silver doré and copper, lead, and 
zinc concentrates. Table 22-1 reflects recoveries for the deposit’s three mineralized zones: 
sulphide (80% of reserves), copper-enriched (9% of reserves), and oxide (11% of reserves). 
Recoveries for the sulphide zone reflect recent locked cycle tests on representative samples 
for Years 1 to 4 and Years 5 to 11. In Years 11 and 12, stockpiled oxide ore is processed 
through the mill. Recoveries for the copper-enriched and oxide zones have not changed 
since the FS. 
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Table 22-1 
Sulphide, Copper Enriched and Oxide Ore Recoveries 

 
 Metal Total 

Recoveries 
Doré Copper  

Concentrate 
Lead 

Concentrate 
Zinc 

Concentrate 

Sulphide 
(Years 1 -4) 

Gold 82% 71.5% 9% 0% 1.5% 
Silver 72% 2.5% 9.5% 50% 10% 

Copper 75%   75%     
Lead 73%   73%   
Zinc 62%     62% 

Sulphide 
(Years 5 -
11) 

Gold 79% 65% 10% 0% 4% 
Silver 76% 4% 10% 51% 11% 

Copper 72%   72%     
Lead 70%     70%   
Zinc 77%      77% 

Copper- 
Enriched 
(Years 1-
11) 

Gold 75% 53% 4% 10% 8% 
Silver 52% 6% 13% 21% 12% 

Copper 47%   47%     
Lead 35%     35%   
Zinc 34%   34% 

Oxide 
(Years 1-
11) 

Gold 67% 60%   7%   
Silver 50% 45%   5%   

Copper 0%         
Lead 29%     29%   
Zinc 0%         

 

Production 

Aldridge will produce four products: a gold doré, a copper (gold) concentrate, a lead (silver) 
concentrate, and a zinc concentrate. The grades of the concentrates are summarised in the 
Table 22-2.  Occasional levels of deleterious elements can be expected in the concentrates 
and a penalty may be incurred due to higher than ideal levels of lead in the copper (gold) 
concentrate. All penalties are included in the net revenue calculation.  A premium is paid for 
gold and silver in the copper concentrate and for silver in the lead concentrate. Pro-Forma 
calculations of the three concentrates, both for Years 1 to 4 and Years 5 to 11 can be found 
in Schedule A of Marketing (Item 19.)  All three concentrates will be highly marketable. 

Table 22-2 
Grades of Concentrates 

    Concentrate Grades (Years 1-4) Concentrate Grades (Years 5-12) 

 Ore Type Sulphide 
Copper 

Enriched Oxide Sulphide 
Copper 

Enriched Oxide 
Copper (gold) 
Concentrate 36% 29% 26% 31% 29% 26%
Lead (silver) 
Concentrate 65% 33% 56% 69% 33% 56%
Zinc Concentrate 56% 53% 53% 62% 53% 53%
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LOM and average annual payable production figures are detailed in Table 22-3. As shown, 
gold and silver combine to generate approximately 55% of total revenue with base metals 
generating the balance (at Optimization Study base case pricing). 

Table 22-3 
Production Summary by Metal and Product 

  

  
Gold 
(oz) 

Silver 
(M oz) 

Copper 
(M lbs) 

Lead 
(M lbs) 

Zinc 
(M lbs) 

Life of Mine 650,165 19.4 122.1 387.0 589.2 
Average Annual 54,180 1.6 10.2 32.3 49.1 
% of Net Revenue 38.8% 16.0% 15.8% 13.4% 16.0% 
 

Product Pricing 

Product pricing used by Aldridge is tied to the average long-term forecast from financial 
institutions, shown in Table 22-4. 

Table 22-4 
Commodity Pricing 

 

Gold (USD/oz) 1,250

Silver (USD/oz) 20.00

Copper (USD/lb) 3.00

Lead (USD/lb) 0.94

Zinc (USD/lb) 0.90

Net Smelter Return 

The products produced are sensitive to variables including the product specifications (both 
physical and chemical nature); shipping conditions; metal markets (prices); international 
economic conditions; supply and demand characteristics for lead, zinc, and copper 
concentrates and for lead, zinc and copper metal which may or may not be consistent during 
the LOM; and, other factors such as political, environmental, etc.  The Study conducted by an 
external consultant engaged by Aldridge addresses the future market value for lead, zinc and 
copper concentrates during the LOM of the Project. 

The revenue calculations for the financial model have been computed by ore type by time 
span adopted in the model.	

The concentrate values take account of the following per product type: 

 Metal price 
 Concentrate recoveries 
 Smelter payables 
 Refining charges 
 Average ore grade 
 Ore transportation costs (trucking and rail) 
 Shipping, insurance and handling charges 
 Smelter and penalties charges 
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 Humidity factor (9%) 
 Transportation losses (0.25%). 

A quotation from Istanbul Gold Refinery to Aldridge is referenced for NSR parameters for the 
gold doré calculations. 

Assumptions 

The financial model is based on the following assumptions. 

 Break ground in third quarter 2015 

 Start early works engineering in third quarter 2014 

 Start land acquisition in third quarter 2014 

 Timely issuance of the required permits allowing exploitation of deposit and decision to 
commence construction by second quarter 2015 

 No allowance for escalation 

 No allowance for foreign exchange fluctuation. 

22.1 NPV, IRR and Payback Period 

Tables 22-5 and 22-6 summarise the financial analysis modeled.  NPV is calculated on an 
end-quarterly basis. 

Table 22-5 
Financial Data 

 
Gross Revenue – Life of Mine USD '000s 1,971,013 
Pre-Production Capital Expenditures USD '000s 229,580 
Operating Cost - Life of Mine USD '000s 864,620 
Sustaining Capital & Mine Closure Expenditures USD '000s 39,956 
Average NSR Value per tonne - Life of Mine USD/t 67.57 
Royalties to the Turkish Government USD '000s 13,505 
Net Present Interest to Alacer USD '000s 82,985 
Income Taxes USD '000s 94,465 
Pre-Tax Cumulative Cash Flow Before NPI USD '000s 821,780 
Pre-Tax Cumulative Cash Flow After NPI Before 
Income Tax 

USD '000s 
738,794 

After-Tax Cumulative Cash Flow USD '000s 644,329 
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Table 22-6 
Financial Statistics 

 

    
Pre-NPI, 
Pre-Tax 

After-NPI, 
Pre-Tax 

After-NPI, 
After-Tax 

IRR   37.2% 34.5% 32.2%
Discounting Base Year 2014       
NPV 0.0% USD '000s 821,780 738,794 644,329
NPV 5.0% USD '000s 520,095 462,232 400,989
NPV 7.0% USD '000s 432,572 382,127 330,260
NPV 10.0% USD '000s 326,691 285,337 244,603
NPV 12.5% USD '000s 256,810 221,551 188,014
Payback Period Years 2.2 2.3 2.4
Non Discounted Cash Flow / Pre-
Production CapEx Ratio   3.6 3.2 2.8
Non Discounted Cash Flow / Total 
CapEx, including mine closure 
Ratio   

 
3.0

  
2.7 2.4

  

Royalties 

The Yenipazar mineral production is subject to Turkish net profit (revenues less operating 
expenses including depreciation) royalties of 2% on gold and silver and 1% on copper, lead 
and zinc. Based on the net revenue by commodity, Aldridge estimates the Turkish 
government royalty rate to average approximately 1.57% of net profit. 

In addition to the Turkish government royalty, the Yenipazar Project is subject to a 6% NPI 
(revenues less operational expenses) to Alacer Gold Corp. (“Alacer”) until revenues of 
USD 165 million is generated, and a 10% NPI from thereafter. 

Investment Incentives 

The Turkish government has legislated certain investment incentives designed to promote 
investment in specific industries and regions of Turkey.  Aldridge has evaluated these 
investment incentives in consultation with its corporate advisors, and has determined that 
the Yenipazar Project will qualify for the following incentives on successful application and 
receipt of an investment incentives certificate: 

 Reduced corporate tax 
 VAT exemption 
 Exemption from custom duties 
 Support for interest payments 
 Social security premium employer share elimination. 

For the purpose of the economic analysis of the FS updated for the optimisation study 
capital expenditure estimates, Aldridge has only incorporated the corporate tax rate 
reduction and the VAT exemption into its analysis. Under the incentive program, Aldridge 
would receive income tax savings equal to 40% of the eligible depreciable capital cost 
required to build the Yenipazar Project.  Approximately 68% of the pre-production capital 
costs are estimated to qualify for the investment incentive. The income tax savings will be 
received via a corporate income tax rate reduction from 20% to 6%, pursuant to Turkey’s 
Investment Incentive Plan (“IIP”) rules. 
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Sustaining Capital 

The Project requires additional sustaining capital of USD 16.9 million, primarily for tailings 
management facility expansion (USD 15.6 million), which is estimated at USD 7.6 million in 
Years 1 and 2 combined and USD 8 million for the remaining mine life. 

The Project closure cost is estimated at USD 23 million.  A salvage value expected to be 
realised from the sale of the equipment and structural steel materials has been credited into 
the closure cost. The closure is assumed to take place in Year +12.  The closure costs are 
under listed for the Project, calculated by various consultants as shown in Table 22-7. 

Table 22-7 
Closure Costs 

   

Closure Area Amount Required 
(x ‘000) 

Responsibility 

Mine USD   4,124 Jacobs and P&E 
Tailings USD 16,888 Norwest 
Process  USD   2,008 Jacobs 
TOTAL USD 23,020  
 

22.2 Sensitivity Analysis 

The Sensitivity Graph, Chart 22.1, revolves around the Pre-Tax, Pre-NPI NPV @ 7% of 
USD 432,572,000. 

The chart shows the sensitivity to capital costs, operating costs and revenue.  The value of 
the Project is more sensitive to revenue than to capital and operating costs.  Additional 
sensitivity analyses are included in Tables 22-8 to 22-10. 
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Chart 22.1 - Sensitivity Graph  

	
	

Table 22-8  
Sensitivity of IRR (Pre-Tax, Pre-NPI) to Operating Costs and Revenue 

 

 
Operating Costs 

90% 95% 100% 105% 110% 

Revenue 

110% 46.2% 45.1% 43.9% 42.8% 41.6%

105% 43.0% 41.9% 40.7% 39.4% 38.2%

100% 39.7% 38.5% 37.2% 36.0% 34.7%

95% 36.2% 35.0% 33.6% 32.3% 30.9%

90% 32.6% 31.2% 29.8% 28.4% 26.9%
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Table 22-9  
Sensitivity of NPV (Pre-Tax, Pre-NPI) to Operating Costs and Revenue 

	

USD Millions 
Operating Costs 

90% 95% 100% 105% 110% 

Revenue 

110%   613.5   588.8   564.2   539.5   514.9

105%   547.7   523.0 498.4   473.7   449.1

100%   481.9   457.2   432.6   407.9   383.3

95%   416.1   391.4 366.8   342.1   317.4

90%   350.3   325.6 300.9 276.2   251.5
 

 

Table 22-10  
Sensitivity of NPV (Pre-Tax, Pre-NPI) to Operating Costs and Total Capital Cost 

 

USD Millions 
Operating Costs 

90% 95% 100% 105% 110% 

Initial Capital Cost 

90% 501.7 477.0 452.4 427.8 403.1 

95% 491.8 467.1 442.5 417.8 393.2 

100% 481.9 457.2 432.6 407.9 383.2 

105% 471.9 447.3 422.6 398.0 373.4 

110% 462.0 437.4 412.7 388.1 363.5 
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23 Adjacent Properties 

There is no significant deposit known in the surrounding area.  Regional exploration was 
conducted, and pyrite mineralization was found, but no economic minerals.  Further 
exploration on adjacent available land may be conducted in 2014. 

The map of adjacent properties is given in Figure 23.1. 

Figure 23.1 – Map of Adjacent Properties 
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24 Other Relevant Data and Information 

24.1 Project Execution Plan and Schedule 

This section describes the general approach and methodology for Engineering, 
Procurement and Construction Management of the Yenipazar Project, located at the 
geographic center of Turkey, in Yozgat province, 1-km east of the village of Eğlence. 

To execute the Yenipazar Project, it is proposed that the Project be executed in three 
phases, following the release of the Technical Report (NI 43-101). 

1. Following the NI 43-101 update, the Project will engage an international engineering 
consultant firm and begin Basic Engineering combined with long-lead procurement 
activities.  A Turkish national engineering consultant would be retained to ensure all local 
codes and regulations are applied, as well as local construction methods are employed.  
Basic engineering activities would be completed in conjunction with further grinding, 
filtering and metallurgical testwork, as well as geotechnical and geochemical follow-up.  
At the completion of this phase, an optimised plant layout would be completed supported 
by a finalised equipment list and long-lead procurement items readied.  This phase is 
expected to begin in Q3 2014 and end in Q2 2015. 

2. The next phase, Detailed Engineering, would begin near the end of basic engineering 
in the first phase.  Detailed engineering would be completed by a Turkish national 
engineering consultant firm.  The national engineering firm would take over all aspects of 
engineering the Project and the international engineering firm would be retained to 
support detail engineering efforts, as well as managing procurement activities.  This 
phase would begin in Q1 2015 and continue until Q4 2015. 

3. The final phase, Construction, would begin part way through detail engineering.  The 
cost estimate was based on the assumption that Construction Management will be 
completed as owner self-performing. In that case, the Owner will direct hire the majority 
of the CM Team, in conjunction with seconding key positions through the international 
and national engineering consultant firms, to ensure coordination and familiarity of the 
Project is maintained.  It is envisaged site access will be available in early Q3 2015 and 
the CM Team assembled beginning late Q1 2015.  Construction is scheduled to be 
completed by Q1 2017. 

The above three-phase approach allows for a stage gate management style to be 
implemented which is considered prudent and provides the least amount of risk to Aldridge 
through exposure to: Project financing, Project land acquisitions, Project construction, 
permitting and approvals. 

The Project execution schedule covers approximately 27 months for the EPCM, including an 
estimated 20 months of construction, then a 2-month period of plant commissioning. 
Production ramp-up is estimated to take 6 months, with production at the design capacity 
following thereafter. 

The Project schedule and execution plan analysis determined that there are two concurrent 
critical paths for the Project: 

• Engineering and Procurement of the Project runs through process design, P&IDs 
development, layout design and procurement of key long-lead items.  Procurement of 
long-lead equipment such as SAG Mill and High Rate Thickeners are the most critical 
packages of the Project. 

• Execution of the Project runs through early site access to construct the mine substation 
and dam structures which are required to provide power and water to the Project. 
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A Project Alignment and Kick-off Session with key Project personnel will be organised and 
carried out early in each of the Project execution phases.  These sessions will communicate 
roles and responsibilities, the objectives of the Project phase, and communicate the process 
that will lead to an understanding of the Project Execution Plan which will be a living 
document and allow for changes in direction due to unforeseen circumstances.  Refer to 
Table 24-1 for Key Milestone Dates. 

Table 24-1 
Key Milestone Dates 

 
Milestone Activity Name Date 

1 Updated NI 43-101 Completed Q2, 2014 
2 Renewal of Mining License Q2, 2014 
3 Interim Financing Available Q3, 2014 
4 Start of Basic Engineering Q3, 2014 
5 Process Testwork Completed Q4, 2014 
6 Geotechnical Follow-up Completed Q4, 2014 
7 Geochemical Follow-up Completed Q1, 2015 
8 Start of Detail Engineering Q2, 2015 
9 Critical Land Acquisition Completed Q2, 2015 
10 Full Financing Available Q2, 2015 
11 Long-Lead / Urgent Procurement Begins Q2, 2015 
12 End of Basic Engineering Q3, 2015 
13 Electrical Transmission Line Installed Q3, 2015 
14 Site Access – Construction Begins Q3, 2015 
15 Permanent Substation Complete Q4, 2015 
16 Process / Infrastructure Facility Construction Begins Q4, 2015 
17 Dam Structures Complete Q1, 2016 
18 End of Detail Engineering Q1, 2016 
19 Process Plant Envelope Completed Q1, 2016 
20 Operational Staff Hired Q4, 2016 
21 Construction Completed Q1, 2017 
22 Commissioning Q1, 2017 
23 Production Ramp-up Begins Q1, 2017 
24 Name Plate Production Achieved Q3, 2017 
25 Project Completion Q3, 2017 
 

24.2 Project Schedule 

A preliminary overall Project Schedule was developed using MicroSoft Project version (8), 
based on the information available and previous experience.  The preliminary schedule 
provided major milestones and high level duration planning for the entire Project. 

24.3 Interactive Planning 

An Interactive Planning (IAP) session was facilitated during the last week of 
November 2013.  The meetings involved all key stakeholders including Project 
Management, Client representatives, consulting engineers and others.  An interactive 
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scheduling approach was used to achieve “buy-in” from all parties and produce a 
metallurgical testwork, site identification, permitting, financing, land acquisition, engineering, 
construction, commissioning and ramp-up sequence that was then used to develop the 
Project Schedule.  This IAP session and process was conducted to provide a well-
developed execution plan.  The Project Schedule has been included in all bid packages 
issued during the assembly of the CAPEX to keep the Bidders aligned with the scope of 
work and time constraints. 
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25 Interpretation and Conclusions 

25.1 General 

Jacobs concludes that the Yenipazar Project has economic potential as an open-pit mining 
and mineralized material processing operation producing copper, zinc and lead 
concentrates, and gold and silver doré.  As calculated in this Study, the Project has an 
estimated after-tax, after-NPI NPV (at a 7.0% discount rate) of USD 330.3 million and an 
IRR (pre-tax) of 32.2%. 

The key features for the Project are as follows. 

(a) The total in-pit mineral resources are 29,669,000 t Indicated and 369,000 t Inferred with 
total probable reserves of 29,166,000 t. 

(b) The production rate of feed to the mill is 2,500,000 t/a. 

(c) The LOM for the Project is 12 years. 

(d) Capital costs are USD 229.6 million, including 11% contingency. 

(e) Operating costs are USD 29.65/t of ore milled. 

(f) The plant is well serviced with roads and rail access with sizeable towns within 
commuting distance. 

(g) Power will have to be brought to the site from a distance of 17 km. 

25.2 Risk Analysis 

A risk and opportunity register was developed across all critical aspects of the Project.  The 
development of the risk and opportunities register was facilitated by Jacobs and involved 
key contributors to the Project. 

Risk assessment is a continuous four-stage process and is a ‘live’ document and subject to 
change throughout the lifecycle of the Project.  The four steps are: 

 Risk Identification 
 Risk Assessment / Quantification 
 Response Development 
 Response Control. 

Each work package team contributing to the Project was asked to undertake an exercise to 
identify potential risks and opportunities to the future development of the Yenipazar Project. 
These were input into a risk log. 

The risk log prompted the contributor to identify the risk or opportunity, its cause, and the 
consequence along with the appropriate response listed below. 

 Transfer - Transfer the ownership away from the Project 
 Mitigate - Generate a mitigating action plan 
 Accept - A response is not practical, fall back plan may be required. 

All risks and opportunities were input into the risk register under the following relevant 
classifications: 

 HSE 
 External 
 Technical / Novelty 
 Contractual and Handover 
 Financial 
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 Contracting Parties 
 Organisational and Human Resource 
 Construction and Site Works 
 Scope 
 Schedule. 

The risks and opportunities were reviewed by a smaller team, to expose the significant 
Project risks and opportunities.  In the assessment, a numerical scale (1-5) was applied to 
denote impact (I) across expanding cost ranges.  A probability (P), also on a numerical scale 
(1-5), was assigned to each item, from upon which the product (P x I), rankings were 
determined. 

The Summary Risk Registers for the Top 10 CAPEX and the Top 10 OPEX items are 
appended at the end of this item (Tables 25-1 and 25-2). 

25.2.1 Obstacles to Land Acquisition Process (CAPEX Rank 1) 

Land acquisition can be an unpredictable undertaking and could delay the Project if 
negotiations are protracted. 

Aldridge has a LAP in place in which a mutually-beneficial agreement will be achieved. Early 
engagement with landowners will help all parties understand the expectations and achieve 
the schedule objective. 

25.2.2 Escalation of Construction Costs (CAPEX Rank 2) 

If there is a boom in the construction industry, there may be an increase to cost or a 
shortage of materials and resources, resulting in a delay in schedule.  A risk contingency is 
to be allowed, considering potential for increases. 

A contingency allowance needs to be in place to cover for the predicted cost increase over 
the duration of construction, as Jacobs’ CAPEX estimating procedures excludes escalation. 

25.2.3 Market Volatility – Metals (OPEX Ranks 1 and 3) 

Fluctuations in metal prices during the LOM of Yenipazar are likely and difficult to predict.  
Metals prices can be both a risk and an opportunity to the Project, depending on the 
direction of the market changes. 

Mitigating the risk for metal prices can be achieved by setting metal prices for the financial 
model conservative, so the upside potential is greater than the downside risk.  Recommend 
subscribing to the “Metal Bulletin”, a publication which tracks over 900 metals 
http://www.metalbulletin.com/ for the current price range and standard deviation. 

25.2.4 Grade Variability (OPEX Rank 7) 

During the mine life, a variation in the grade is a certainty. 

To reduce the impact and maximise the benefit, Aldridge will closely monitor the grade 
during operations and attempt to blend very high grades with more moderate grades to 
reduce process losses from any unexpected high grade influx.  Grade control and process 
plant groups will have to work closely together, to be able to predict and also minimise grade 
fluctuations.  Mineralogy needs to be included in the grade control regime. 

25.2.5 Incomplete Plant Optimisation (OPEX Rank 2) 

Plant optimisation has not been completed, as results from the recent test programme 
indicated that more work should be done to allow optimisation of the plant design. 

Aldridge can reduce the effects of this risk by completing needed testwork, further applying 
campaign treatment for different ores, and by ensuring plant design includes adequate 
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metallurgical and mineralogical facilities.  This item has been reported in opportunities. 
Further optimisation of Pb, Au recoveries will be beneficial. 

25.2.6 High Mining Operating Cost (OPEX Rank 4) 

An increase in diesel / fuel prices will inevitably lead to higher operating costs over the LOM. 

Aldridge will consider using smaller locally-manufactured trucks with lower fuel consumption, 
to reduce the impact of fluctuating fuel prices. 

25.2.7 Currency Fluctuation (OPEX Rank 5) 

Fluctuations in currency are not predictable, and could have a significant impact on the 
Project costs. 

To ensure this risk is mitigated, Aldridge should gain a full understanding of currency 
exposure and produce expenditure profiles upon which currencies can be hedged. Also, 
Aldridge can set aside a contingency to help mitigate the risk of fluctuations in foreign 
exchange as Jacobs’ CAPEX estimating procedures excludes currency fluctuation. 
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Table 25-1 
Top 10 CAPEX 
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Table 25-2 
Top 10 OPEX 
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26 Recommendations 

Jacobs recommends that Aldridge advance the Project by completing additional work in 
relation to metallurgical, geological, geotechnical and environmental matters with the 
intention of starting the detail engineering. 

In particular, it is recommended that Aldridge complete the tasks listed below. 

26.1 Process Optimisation 

 Additional JK Drop Weight, SMC, BWI and SPI testing will be needed on new variability 
samples representing the first 48 months of production to confirm the comminution 
circuit design. 

 Further GRG and modelling is recommended to fine tune the GRG recovery potential 
more accurately. 

 LCTs should be run to generate sufficient quantities of all concentrates to allow settling 
and filtration tests to be carried out, so that data for plant design can be generated. This 
would potentially also allow concentrate samples to be made available to interested third 
parties. 

 Tests should be run using recycled water to ensure that reagent buildup and also water 
chemistry do not cause problems in flotation response. These tests should preferably be 
done using local water as a starting point. 

 The flotation of pyrite from the zinc circuit tailings should be investigated; this, both as a 
possible source of revenue by leaching the concentrate for gold recovery, and for 
possible environmental considerations. 

 The above LCT tests would also allow confirmatory tailings thickening data to be 
generated. 

26.2 Geology Setting and Mineralization 

 Consider drilling a set of closely-spaced geostatistical drill holes to test confidence levels 
and grade variability prior to starting production. 

 Refine the structural model and mineralization controls with ongoing drilling and mapping 
during operations. 

26.3 Geotechnical - Ground Characterisation and Design Recommendations 

 Geotechnical engineering design of the TMF and WRD including design of dikes and 
construction cost estimates should be completed. 

 Further borehole drilling should be completed once the final plant site has been decided 
to fully assess the underlying ground conditions. 

 Groundwater levels within the four installed piezometers should be monitored as least 
monthly to obtain a groundwater profile throughout the year.  Piezometer standing water 
levels should also be monitored following a sustained or heavy period of rainfall. 

 Impact of the pit backfilling to geotechnical slope parameters should be revisited. 
If hydrogeological depressurisation target changes required depressurisation model and 
attached design should be updated. 

26.4 Mining Recommendations 

• During the future pit prestripping operation, it will be important to deliver clay liner 
material within material quality specification.  Further investigation should be done to 
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define the stratigraphy of the acceptable clay and the method of excavation best suited 
to meet the quality targets. 

• Develop a better understanding on the role of oxidation for copper enriched and sulphide 
ores and the allowable stockpiling duration for these materials. 

• Develop a better understanding of the geochemical nature of the different waste rock 
types and determine if segregated waste rock placement is required. 

26.5 Tailings Management Facility 

• Additional geotechnical investigation and geochemical laboratory testing will be required 
at detailed design phase to verify the engineering and geochemical characteristics of the 
foundation, mine waste and the materials to be used for the construction of the TMF. 

• Detailed design assumptions made with regard to seismic loadings should be evaluated 
and, if necessary, a deterministic analysis based on the British Geological Survey’s 
recognised Attenuation Laws (BGS World Seismic Database Manual, 2004) should be 
carried out. 

• Based on the additional data, stability analyses should be carried out for the TMF to 
closure elevation as part of the detailed design, to ensure that the facility will comply with 
all the relevant legislative requirements in Turkey, as well as International Best Practice 
guidelines for acceptable Factors of Safety for both operating and adverse conditions 
(including storm or seismic events), as well as for closure of the facility. 

• Any changes to the current LOM plan (including tailings tonnages and LOM) should be 
identified at the start of the Detailed Design phase and the potential impact thereof on 
the TMF and pumping systems designs should be investigated. 

• Use of closure cover on the waste rock material will reduce the infiltration into the WRD 
and hence decrease the seepage water quantity.  Decrease in the seepage water 
quantity will bring the advantage of easier handling and treatment.  A three-layered 
(topsoil, gravel and barrier soil) WRD cover is predicted to reduce the infiltration into the 
dump to less than 10% of maximum annual precipitation. 

• The WRD seepage water will be diverted into a passive treatment system (anoxic 
limestone drain).  The effluent from the passive treatment system will be diverted into the 
open pit, in order to facilitate fast filling of the pit. 

• The seepage from the WRD will report to the open-pit lake through groundwater 
transport. 

• The TMF construction and operation permits are required according to the Turkish 
regulations.  It is recommended that actions are taken towards the TMF permitting. 

• The water reservoir to be built as part of the optimisation design will need to be cleared 
with the State Hydraulics Institute. 

26.6 Environment 

• The follow-up with ÇŞB with regard to EIA Regulation requirements should be 
conducted as soon as possible. 

• Geochemical assessment and hydrogeological assessment for the optimised project 
design are important, in order to determine the closure and post-closure actions and 
costs. 

• Turkish mining waste regulations are currently under review.  It will be imperative that 
Aldridge monitor the outcome of this review. 
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• Land acquisition process for the Project should continue. 

• As the backfilling now increased in new pit design, this change should be evaluated. An 
updated numerical groundwater model should be used for pit lake evaluation for 
predictions of post-mining conditions. Based on pit lake model simulations, the impact to 
downstream users and required additional water for accelerated flooding of the pit 
post-closure should be evaluated and water supply investment should be tailored to 
these results. 

26.7 Detailed Design (Early Works) 

• Prepare documentation to retain the services of a detailed design engineering company 
and commence the detailed design process. 

26.8 Marketing Study 

• Obtain contractual agreements for sale of products, when required. 

26.9 Cost of New Work 

Table 26-1 presents the preliminary budget cost for work expected to be completed prior to 
securing the Project financing required for detailed design (Phase 3) and Project 
development. 

Table 26-1 
Preliminary Budget for Project Development to Detailed Design 

 
Proposed Elements 
 

Estimated Cost 
(USD) 

1 
Conduct study of oxidation process for copper 
enriched and sulphide ores 80,000 

2 
Conduct additional metallurgical testwork for process 
optimisation 450,000 

3 Conduct hydrogeological studies 150,000 

4 Conduct foundation drilling studies at plant site 50,000 

5 
Conduct geotechnical work associated with the TMF 
and WRD 200,000 

6 Conduct study of clay liner materials / borrow sources 150,000 

7 Comminution test program 60,000 
 TOTAL 1,140,000 
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