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1.0 Summary 
The Ollachea Project (the Project) is located in the Puno Region of southern Peru. 
Minera Kuri Kullu S.A. (MKK), a wholly owned subsidiary of Minera IRL S.A., currently 
owns the Project and retained AMEC Peru S.A. (AMEC) and Coffey Mining Pty Ltd 
(Coffey Mining) to conduct a Pre-feasibility Study on the viability of mining the deposit 
from underground and processing ore in a 3,000 t/d facility to produce gold dorØ.   

1.1 Property, Access and Permits 

The Ollachea Project consists of 12 concessions covering an area of 8,698.98 ha. Six 
of the concessions were acquired from Rio Tinto Mining and Exploration Limited 
Sucursal del Peru (Rio Tinto) in exchange for cash payments and a 1% vendor royalty.  
The remaining six concessions were originally applied for by MKK. All concessions are 
currently held by MKK and are in good standing.   

MKK has a surface rights agreement with the Community of Ollachea allowing it to use 
the property covering the area of interest of the Project for exploration activities.  The 
agreement allows the Community of Ollachea to carry out artisanal mining activities on 
the property until a production MKK also currently holds permits which allow them to 
continue exploration activities and develop an exploration access drive as part of their 
exploration program.  

The property is crossed by Interoceanic Highway which allows ford year-round 
highway access to the Regional Capital of Puno, an airport in Juliaca with daily 
scheduled flights to Lima and Arequipa, the Pan American Highway and the deepwater 
port of Matarani, located at Ilo on the Pacific coast of Peru.  The location, access, 
climate and elevation of the Project allow exploration activities to be carried out year-
round.   

The property position and surface rights are sufficient to allow MKK to continue to 
explore and carry out study work on the Project. 

1.2 Geology and Mineral Resources 

The Ollachea gold deposit is an orogenic or mesothermal-style gold deposit hosted in 
Devonian-aged carbonaceous metasediments on the eastern flank of the Cordillera 
Oriental of the Peruvian Andes.  Gold mineralization is contained within seven discrete 
west-striking, north-dipping structures below Minapampa and Minapampa East on the 
north side of the Oscco Cachi River, a narrow creek, and approximately 1,000 m west 
of the town of Ollachea.   
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Gold mineralization occurs in carbonaceous sediments cut by quartz-carbonate-
sulphide veins and veinlets within a shear zone.  Metasediments in the shear zone are 
characterized by well-developed slaty cleavage.  Mineralized quartz and quartz-
carbonate veins and veinlets occur within the slate in the shear zone and are broadly 
concordant with the slaty cleavage. 

Alteration of the metasediments, slates and phyllites is weak.  Mild sericitization is 
observed in the area but has no correlation with gold mineralization.  

Gold mineralization is associated with a sulphide assemblage that consists of 
pyrrhotite with minor pyrite, arsenopyrite, and chalcopyrite.  Coarse crystalline 
arsenopyrite and free gold are frequently observed in close association to one another 
within the central Minapampa zone.  

The Ollachea deposit has been explored since the late 1990s.  The current database 
consists of 153 diamond drill holes totalling 60,846 m in length.  Samples were 
prepared and analyzed at CIMM Laboratories in Juliaca and Lima with blanks, 
standard reference materials, pulp duplicates, coarse crush reject duplicates, check 
assays and core twin samples included as a quality assurance and quality control 
(QA/QC) program to establish assaying accuracy and precision.  QA/QC procedures 
consistent with industry best practices have been followed and verified by independent 
auditors.  Drilling, sampling, sample chain of custody, preparation and assaying of 
samples in the mineral resource database are reasonable to support the estimation of 
Mineral Resources.  

The three dimensional geological model constructed for the deposit serves to constrain 
gold mineralization in the estimate and is consistent with the genetic model and 
structural interpretation for the deposit. The geological model considers the continuity 
of geology and grade indicated by the diamond drilling and sampling in the current 
mineral resource database.  

Mineral Resources have been estimated using ordinary kriging to estimate block 
grades into 20 mE x 20 mN x 4 mRL parent blocks, from 2 m composites.   The 
estimated parent blocks were divided into 2.0 m x 2.0 m x 0.4 m sub-blocks which 
were used to better define the volume of the individual mineralized zones.  The 
composite length, sub-block size, estimation method and estimation parameters for 
composite selection in estimation and control of extreme grades are reasonable 
considering the deposit type, proposed mining method and geostatistical 
characteristics of the gold mineralization. 

Mineral Resources for the Ollachea Project at a 2.0 g/t Au lower cut-off grade consist 
of 10.7 Mt of Indicated Mineral Resources with an average grade of 4.0 g/t Au 
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containing 1.4 million ounces gold and 3.3 Mt of Inferred Mineral Resources with an 
average grade of 3.0 g/t Au containing 0.3 million ounces gold.  This Mineral Resource 
has been estimated by Doug Corley, MAIG, of Coffey Mining, Perth, Qualified Person 
under National Instrument 43-101 and has an effective date of 31 May, 2011 (Table 1-
1).  These Mineral Resources replace the Mineral Resources reported in Coffey 
(2011a) and are inclusive of the Mineral Reserves reported in Section 1.3. 

Table 1-1:  Mineral Resources for the Ollachea Project 

Mineral Resources above a 2.0 g/t Au Cut-off Grade Tonnage Au Grade 
Contained 

Au 

  (Mt) (g/t) (Moz) 

Minapampa 

Indicated 9.3 4.0 1.2 

Inferred 2.4 3.0 0.2 
Minapampa East 

Indicated 1.4 3.9 0.2 

Inferred 0.9 3.0 0.1 

Total 

Indicated 10.7 4.0 1.4 

Inferred 3.3 3.0 0.3 
Note:  Mineral Resources are estimated by Doug Corley, MAIG, QP, of Coffey Mining and have an 
effective date of 31 May, 2011.  Mineral Resources that are not Mineral Reserves do not have 
demonstrated economic viability.  Mineral Resources are inclusive of Mineral Reserves.  Tonnages are 
metric tonnes and ounces of contained gold are troy ounces. Mineral Resources above a 2.0 g/t Au cut-
off grade have reasonable prospects for economic extraction, based on mineralization continuity, shape 
and distribution and as demonstrated in this study. 

Exploration targets on the Project include the Concurayoc Zone, westward along strike 
from the Minapampa Zone, the eastern extension of Minapampa East, beyond where 
drilling from surface is impractical for topographic reasons, and the down-dip extension 
of the Minapampa and Minapampa East Zones. 

There are no known environmental, permitting, legal, title, taxation, socio-economic, 
marketing, political or other relevant factors that would materially affect the mineral 
resource estimate for the Ollachea Project.  

1.3 Mining and Mineral Reserves 

The Ollachea deposit will be mined from underground using sub-level open stoping.  
Backfill will consist of pastefill and waste rock, with pastefill used to fill approximately 
80% of the mining void.  In general, stopes will be mined with transverse accesses in 
wider zones and longitudinal access in zones of less than 7 m width.  The minimum 
horizontal mining width is 2.6 m, including dilution.  
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Major mine development will be accessed via an access adit which will be completed 
as an exploration adit prior to project commitment and is not considered as part of the 
scope of facilities of the Pre-feasibility study.  This will be followed by ramp 
developments, ventilation raises, level accesses and haulage drifts on 15 m levels 
both above and below the main access adit. 

A cut-off grade (COG) of 2.0 g/t Au was used for the Pre-feasibility Study mine design.  
Considering the operating costs, gold recovery, gold price and selling costs developed 
in the Pre-feasibility Study, the 2.0 g/t Au cut off is approximately 15% higher than the 
estimated break-even grade for Ollachea. 

The development schedule consists of: 

• Decline development � 5,166 m 
• Level development � 6,548 m 
• Vertical development � 1,405 m 
• Operating development � 46,224 m 
 

Probable Mineral Reserves totalling 9.5 Mt grading 3.6 g/t Au and containing 1.1 
million ounces of gold are declared based on the results of the Pre-feasibility Study 
and the application of appropriate mining factors, and taking in to account relevant 
processing, metallurgical, economic, marketing, legal, environmental, socio-economic 
and government factors. Mineral reserves are based on a gold price of US$ 1,100/oz, 
an exchange rate of 2.72 (Peruvian Nuevo Sole / US $), life of mine (LOM) average 
site operating costs of US$ 46.61/t and LOM average metallurgical recovery of 91%.   
Mineral Reserves have an effective date of June 26, 2011.  Mineral Reserves have 
been reviewed by John Hearne, FAusIMM, of Coffey Mining, who is the Qualified 
Person for the estimate. 

The Pre-feasibility Study mine production schedule is based on mining the Probable 
Mineral. The mine will produce approximately 1.1 Mt/a over a mine life of eight years 
with two production ramp-up years and one ramp-down year (Table 1-2). 
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Table 1-2:  Ollachea PFS Mine Production Plan 
 

  Unit  2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 LOM 
Mine Production  

� � � � � � � � � � � �Mine Production kt 57 332 945 1,101 1,098 1,096 1,102 1,095 1,100 1,098 453 9,477 

Contained Gold koz 6 39 102 128 132 132 146 135 132 116 44 1,112 

 Grade g/t 3.2 3.7 3.4 3.6 3.7 3.8 4.1 3.8 3.7 3.3 3.1 3.7 
 
 
1.4 Metallurgical Testwork and Process Design 

The interpretation of results from metallurgical testwork carried out in five campaigns 
carried out between 2008 and 2011 has been used to guide process plant design.  
Testwork suggests that crushing and grinding of ore to P80 of 75 µm with gravity 
concentration and carbon-in-leach (CIL) treatment of the whole of the ore stream can 
be used to achieve gold recovery of over 90% from the Ollachea mineralization.   

The flowsheet applied comprises three stages of crushing followed by overflow ball 
milling with the mill circuit closed with hydrocyclones.  Hydrocyclone overflow will then 
be leached for approximately 50 hours in a pure CIL circuit prior to cyanide 
detoxification by SO2/air.   

A gravity circuit employing a centrifugal concentrator will treat a split of the 
hydrocyclone underflow, the concentrate from which will be intensively leached.  The 
circuit has been designed to accept up to 20% gravity recovery. 

Use of CIL and blanking reagents are techniques employed to reduce the influences of 
preg-robbing minerals in the ore such that almost all of the leachable gold can, in fact, 
be recovered to the introduced activated carbon in the CIL.  To ensure high activated 
carbon quality, the circuit includes acid washing and Anglo American Research 
Laboratories (AARL) elution followed by thermal carbon regeneration.  Final dorØ 
production is achieved on-site by electrowinning the AARL eluate, and smelting. 

Tailings will be thickened after cyanide detoxification using a high-rate thickener and 
filtered using press filters.  The filter cake will be routed to a paste plant at the plant 
site to produce pastefill when backfill is required in the underground mine.  When 
backfill is not required, the filter cake will be stacked on a load-out platform for reclaim 
and haulage to a dry-stack tailings storage facility. 

Plant design includes a water treatment plant that will treat mine drainage, river water 
and water recovered from mineral processing to provide make-up water for the plant.  
The mine power supply will be by connection to the San Gaban � Azangaro high 
tension line that runs over the Project area.  Reagents including hydrated lime for pH 
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control, Portland cement for backfill, sodium cyanide for leaching, kerosene for 
blanking, hydrochloric acid for carbon washing and copper sulphate and sodium 
bisulfite for cyanide detoxification will be procured from suppliers in Juliaca, Arequipa 
and Lima and prepared and distributed by reagent preparation circuits considered in 
the PFS plant design.  

Metallurgy and mineral process design has been supervised and reviewed by Michael 
Drozd, R.M. SME. of AMEC, Reno, who is the Qualified Person under NI 43-101 for 
this work. 

1.5 Tailings Disposal Facility 

AMEC completed a Pre-feasibility Study design and cost estimate for a filtered tailings 
storage facility (TSF).  The design includes a principal TSF located within 10 km of the 
process and filter plants, as well as a contingency TSF that would provide short-term 
tailings storage near the plant.  Filtered tailings will be transported by truck from the 
plant to the TSF via the Interoceanic Highway.  Development of an approximately 
1,000 m long off-highway haul road will be required at the principal TSF site. 

The location of the TSF is not specified in this report as negotiations for the surface 
rights for one or more potential sites are currently underway.  AMEC considers it a 
reasonable assumption that surface rights for a suitable site can be acquired by MKK. 

The TSF design includes a prepared foundation with an under-drain system, rock-fill 
toe buttress, surface water diversion channels and sedimentation and seepage 
collection ponds.  Filtered tailings will be placed in two zones: (i) a formally compacted 
structural zone, and (ii) a nominally compacted zone for �off-spec� tailings (tailings that 
do not meet the moisture requirements).  Overall tailings slopes of 2.5 : 1  (horizontal : 
vertical) were demonstrated analytically to have acceptable safety factors for stability 
based on the currently-available information.  These slopes are also consistent with 
acceptable values from comparable sites that use filtered tailings. 

1.6 Project Operating and Capital Costs 

1.6.1 Operating Cost Estimates 

Operating costs include fixed and variable costs for mine production, plant production, 
tailings management and general and administrative services for the operation.  
Operating costs were estimated based on labour and productivity data from current 
Peruvian mine operations including the Corihuarmi Mine operated by MKK�s parent 
company Minera IRL S.A., from AMEC and Coffey Mining cost estimation databases, 
and from quotations for major reagents and wear parts.  
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A life-of-mine staffing schedule was built and indicates that peak operating staffing will 
be 519 including 109 contract staff for the tailings storage facility, perimeter security, 
and catering functions.  As much as 30% of the workforce could be locally based with 
the remainder being based nationally.  It is not expected that expatriates will be 
required for the long-term operating team. 

Mine operating costs average US$18.48/t ore including backfill.  Plant operating costs 
total US$24.26/t ore processed (including tailings disposal) and G&A costs average 
US$3.87/t ore.  Total site operating costs are US$46.61/t ore or US$436/oz of gold 
(Table 1-4).   

1.6.2 Capital Cost Estimates 

AMEC prepared an AACE Class 4 capital cost estimate with a precision of �25% for 
the Pre-feasibility Study.  The capital cost estimate is based on: 

• Capital cost estimates for the underground mine from Coffey Mining, 
• Major equipment and material quotations along with recent construction contractor 

quotations,  
• Material take offs (MTO) information from mechanical, civil and electrical 

engineering,  
• Unit costs for earthworks, concrete works, structural steel fabrication and 

equipment installation were prepared from material costs, labour and construction 
equipment rates and productivities from the AMEC cost estimation database with 
input from MKK.   

Capital costs include direct and indirect costs for the mine, process plant and 
infrastructure.  Project direct capital costs total US$113.8 M.  The total indirect cost is 
US$19.6 M and includes indirect mine costs, engineering, procurement, and contract 
management (EPCM), temporary facilities, duties and freight.  Owner�s costs projected 
to be incurred between project commitment and prior to commissioning are estimated 
to total US$7.5 M.  A 20% contingency is placed on direct and indirect capital costs for 
the mine, plant and surface infrastructure. Design growth allowances for civil, structural 
and architectural (CSA) disciplines were estimated as percentages of the estimated 
costs of earthworks (15%), concrete works (10%), structural steel (5%) and process 
equipment (2%).  The total contingency and design growth allowance for the project is 
US$28.6 M. 



 

O
lla

ch
ea

 G
ol

d 
P

ro
je

ct
P

un
o 

R
eg

io
n,

 P
er

u
N

I 4
3-

10
1 

T
ec

hn
ic

al
 R

ep
or

t o
n 

a 
P

re
-fe

as
ib

ili
ty

 S
tu

dy
 

  
 

 

P
ro

je
ct

 N
o.

:  
16

67
29

 
P

ag
e 

1-
17

 
 

A
ug

us
t, 

20
11

 
 

 
 T

ab
le

 1
-3

:  
C

on
so

lid
at

ed
 E

st
im

at
ed

 O
pe

ra
tin

g 
C

os
ts

 
 C

on
so

lid
at

ed
 O

pe
ra

tin
g 

C
os

ts
 

  
20

11
 

20
12

 
20

13
 

20
14

 
20

15
 

20
16

 
20

17
 

20
18

 
20

19
 

20
20

 
20

21
 

20
22

 
20

23
 

20
24

 
LO

M
 

M
in

e 
P

ro
du

ct
io

n 
 

M
in

e 
P

ro
d

uc
tio

n 
kt

 
57

 
33

2 
94

5 
1,

10
1 

1,
09

8 
1,

09
6 

1,
10

2 
1,

09
5 

1,
10

0 
1,

09
8 

45
3 

9,
47

7 
M

in
e 

P
ro

d
uc

tio
n 

C
on

ta
in

ed
 G

ol
d

 
ko

z 
6 

39
 

10
2 

12
8 

13
2 

13
2 

14
6 

13
5 

13
2 

11
6 

44
 

1,
11

2 
M

in
e 

P
ro

d
uc

tio
n 

G
ra

de
 

g/
t 

3.
2 

3.
7 

3.
4 

3.
6 

3.
7 

3.
7 

4.
1 

3.
8 

3.
7 

3.
3 

3.
0 

3.
6 

S
to

ck
pi

le
 M

ov
em

en
t 

 
S

to
ck

pi
le

 (C
lo

si
ng

) 
kt

 
57

 
17

2 
17

 
18

 
16

 
12

 
14

 
9 

10
 

8 
0 

S
to

ck
pi

le
 C

on
ta

in
ed

 G
o

ld
 

ko
z 

5.
9 

20
.4

 
1.

9 
2.

0 
1.

7 
1.

6 
1.

8 
1.

0 
1.

1 
0.

8 
0.

0 
S

to
ck

pi
le

 G
ra

de
 

g/
t 

3.
2 

3.
6 

3.
6 

3.
5 

3.
5 

3.
8 

3.
9 

3.
6 

3.
6 

3.
4 

0.
0 

C
om

m
is

si
on

in
g 

C
om

m
is

si
on

in
g 

F
ee

d 
kt

 
41

 
C

om
m

is
si

on
in

g 
C

on
ta

in
ed

 G
ol

d
 

ko
z 

4.
3 

C
om

m
is

si
on

in
g 

H
ea

d
 G

ra
de

 
g/

t 
3.

2 
P

la
nt

 P
ro

du
ct

io
n 

P
la

nt
 F

ee
d 

kt
 

17
6 

1,
10

0 
1,

10
0 

1,
10

0 
1,

10
0 

1,
10

0 
1,

10
0 

1,
10

0 
1,

10
0 

46
0 

9,
47

7 
P

la
nt

 F
ee

d 
ko

z 
20

 
12

1 
12

7 
13

2 
13

2 
14

5 
13

5 
13

2 
11

7 
45

 
1,

11
2 

P
la

nt
 F

ee
d 

H
ea

d
 G

ol
d

 G
ra

de
 

g/
t 

3.
6 

3.
4 

3.
6 

3.
7 

3.
7 

4.
1 

3.
8 

3.
7 

3.
3 

3.
1 

3.
65

 
P

la
nt

 O
pe

ra
tin

g
 Q

ua
rt

er
s 

 
1 

4 
4 

4 
4 

4 
4 

4 
4 

4 
 

P
la

nt
 A

vg
. O

pe
ra

tin
g 

C
ap

ac
ity

 
%

 
10

0 
10

0 
10

0 
10

0 
10

0 
10

0 
10

0 
10

0 
10

0 
64

 
 

 
 

G
ol

d 
P

ro
du

ct
io

n 
ko

z 
22

 
11

0 
11

6 
12

1 
12

1 
13

4 
12

4 
12

1 
10

6 
41

 
1,

01
5 

C
on

so
lid

at
ed

 P
ro

je
ct

 O
pe

ra
tin

g 
C

os
ts

 
M

in
e 

O
pe

ra
tin

g 
C

os
ts

 
M

in
e 

O
pe

ra
tin

g
 -

 D
ev

e
lo

pm
en

t D
ire

ct
 

U
S

$ 
M

 
4.

8 
9.

3 
8.

5 
7.

5 
5.

1 
5.

6 
5.

5 
3.

7 
2.

2 
0.

0 
14

7.
2 

M
in

e 
O

pe
ra

tin
g

  -
 P

ro
d

uc
tio

n 
D

ire
ct

 
U

S
$ 

M
 

4.
3 

10
.5

 
11

.3
 

11
.0

 
11

.6
 

10
.5

 
10

.2
 

9.
5 

10
.7

 
5.

3 
10

1.
8 

M
in

e 
O

pe
ra

tin
g

  -
 D

e
ve

lo
pm

e
nt

 In
di

re
ct

 
U

S
$ 

M
 

1.
0 

1.
3 

1.
0 

0.
9 

0.
6 

0.
7 

0.
7 

0.
4 

0.
2 

0.
0 

28
.0

 
M

in
e 

O
pe

ra
tin

g
 -

 P
ro

du
ct

io
n 

In
di

re
ct

 
U

S
$ 

M
 

  
  

  
0.

4 
1.

6 
2.

0 
2.

1 
2.

4 
2.

4 
2.

4 
2.

8 
2.

9 
2.

3 
  

19
6.

5 
To

ta
l M

in
e 

O
pe

ra
tin

g 
C

os
ts

 
U

S
$ 

M
 

10
.5

 
22

.7
 

22
.7

 
21

.5
 

19
.6

 
19

.2
 

18
.8

 
16

.3
 

16
.0

 
7.

7 
0 

17
5.

1 
P

la
nt

 O
pe

ra
tin

g 
C

os
ts

 
W

ea
r P

ar
ts

 
U

S
$ 

M
 

0.
41

 
2.

54
 

2.
54

 
2.

54
 

2.
54

 
2.

54
 

2.
54

 
2.

54
 

2.
54

 
1.

06
 

21
.8

 
R

ea
ge

nt
s 

(P
ro

ce
ss

 P
la

nt
) 

U
S

$ 
M

 
2.

20
 

13
.7

6 
13

.7
6 

13
.7

6 
13

.7
6 

13
.7

6 
13

.7
6 

13
.7

6 
13

.7
6 

5.
76

 
11

8.
1 

C
on

su
m

ab
le

s 
 

U
S

$ 
M

 
0.

03
 

0.
18

 
0.

18
 

0.
18

 
0.

18
 

0.
18

 
0.

18
 

0.
18

 
0.

18
 

0.
07

 
1.

5 
P

ow
er

 (A
ve

ra
ge

 D
em

a
nd

) 
U

S
$ 

M
 

0.
57

 
2.

32
 

2.
32

 
2.

32
 

2.
32

 
2.

32
 

2.
32

 
2.

32
 

2.
32

 
1.

16
 

20
.3

 
F

ue
l -

 D
ie

se
l 

U
S

$ 
M

 
0.

04
 

0.
99

 
0.

99
 

0.
99

 
0.

99
 

0.
99

 
0.

99
 

0.
99

 
0.

99
 

0.
21

 
8.

2 
E

lu
tio

n 
C

irc
ui

t T
he

rm
a

l O
il 

(H
ea

tin
g 

O
il)

 
U

S
$ 

M
 

0.
00

0 
0.

00
2 

0.
00

2 
0.

00
2 

0.
00

2 
0.

00
2 

0.
00

2 
0.

00
2 

0.
00

2 
0.

00
1 

0.
02

 
A

ss
ay

s 
A

nd
 Q

ua
lit

y 
C

o
nt

ro
l  

U
S

$ 
M

 
0.

01
 

0.
09

 
0.

09
 

0.
09

 
0.

09
 

0.
09

 
0.

09
 

0.
09

 
0.

09
 

0.
04

 
0.

7 
O

th
er

s/
M

is
ce

la
ne

ou
s 

U
S

$ 
M

 
0.

01
 

0.
04

 
0.

04
 

0.
04

 
0.

04
 

0.
04

 
0.

04
 

0.
04

 
0.

04
 

0.
02

 
0.

3 
P

la
nt

 M
ob

ile
 F

le
et

 - 
S

pa
re

s 
A

nd
 C

o
ns

. 
U

S
$ 

M
 

0.
01

 
0.

05
 

0.
05

 
0.

05
 

0.
05

 
0.

05
 

0.
05

 
0.

05
 

0.
05

 
0.

02
 

0.
4 

M
ai

nt
 S

up
pl

ie
s 

P
ro

ce
ss

in
g 

P
la

nt
 

U
S

$ 
M

 
0.

10
 

0.
62

 
0.

62
 

0.
62

 
0.

62
 

0.
62

 
0.

62
 

0.
62

 
0.

62
 

0.
26

 
5.

3 
M

ai
nt

. S
up

pl
ie

s 
G

e
ne

ra
l 

U
S

$ 
M

 
0.

03
 

0.
17

 
0.

17
 

0.
17

 
0.

17
 

0.
17

 
0.

17
 

0.
17

 
0.

17
 

0.
07

 
1.

5 
P

la
nt

 M
a

np
ow

e
r 

 
U

S
$ 

M
 

0.
30

 
1.

24
 

1.
24

 
1.

24
 

1.
24

 
1.

24
 

1.
24

 
1.

24
 

1.
24

 
0.

62
 

10
.8

 
C

on
tra

ct
 T

ai
lin

gs
 H

a
ul

ag
e

 a
nd

 P
la

ce
m

e
nt

 
U

S
$ 

M
 

  
  

  
0.

94
 

4.
75

 
4.

75
 

4.
75

 
4.

75
 

4.
75

 
4.

75
 

4.
75

 
4.

75
 

1.
99

 
  

40
.9

 
To

ta
l P

la
nt

 O
pe

ra
tin

g
 C

os
t 

U
S

$ 
M

 
4.

65
 

26
.7

5 
26

.7
5 

26
.7

5 
26

.7
5 

26
.7

5 
26

.7
5 

26
.7

5 
26

.7
5 

11
.2

7 
0 

22
9.

9 
U

ni
t G

en
er

al
 a

nd
 A

dm
in

is
tr

at
iv

e 
C

os
t 

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
U

ni
t G

&
A

 
U

S
$ 

M
 

1.
1 

4.
1 

4.
1 

4.
1 

4.
1 

4.
1 

4.
1 

4.
1 

4.
1 

2.
4 

0.
0 

36
.7

 
  

  
To

ta
l O

pe
ra

tin
g

 C
os

t 
U

S
$ 

M
 

  
  

  
16

.2
 

53
.6

 
53

.6
 

52
.4

 
50

.5
 

50
.1

 
49

.7
 

47
.2

 
46

.9
 

21
.4

 
0.

0 
44

1.
7 

U
ni

t O
pe

ra
tin

g 
C

os
ts

 
M

in
e 

P
ro

d
uc

tio
n 

U
ni

t C
os

t 
$/

t 
59

.8
8 

20
.6

2 
20

.6
6 

19
.5

6 
17

.8
4 

17
.4

9 
17

.1
1 

14
.8

5 
14

.5
3 

16
.6

7 
18

.4
8 

P
la

nt
 P

ro
d

uc
tio

n 
C

os
t 

$/
t 

26
.4

0 
24

.3
2 

24
.3

2 
24

.3
2 

24
.3

2 
24

.3
2 

24
.3

2 
24

.3
2 

24
.3

2 
24

.5
0 

24
.2

6 
G

&
A

 C
os

t 
$/

t 
6.

03
 

3.
77

 
3.

77
 

3.
77

 
3.

77
 

3.
77

 
3.

77
 

3.
77

 
3.

77
 

5.
26

 
3.

87
 

To
ta

l S
ite

 O
pe

ra
tin

g
 C

os
t 

$/
t 

92
.3

0 
48

.7
1 

48
.7

5 
47

.6
5 

45
.9

3 
45

.5
8 

45
.2

0 
42

.9
4 

42
.6

2 
46

.4
2 

46
.6

1 
To

ta
l C

as
h 

O
pe

ra
tin

g
 C

os
t 

$/
oz

 
  

  
  

72
4 

48
8 

46
1 

43
4 

41
8 

37
5 

40
1 

39
1 

44
3 

52
5 

  
43

6 



 

O
lla

ch
ea

 G
ol

d 
P

ro
je

ct
P

un
o 

R
eg

io
n,

 P
er

u
N

I 4
3-

10
1 

T
ec

hn
ic

al
 R

ep
or

t o
n 

a 
P

re
-fe

as
ib

ili
ty

 S
tu

dy
 

  
 

 

P
ro

je
ct

 N
o.

:  
16

67
29

 
P

ag
e 

1-
18

 
 

A
ug

us
t, 

20
11

 
 

 
 T

ab
le

 1
-4

:  
Li

fe
 o

f 
M

in
e 

C
ap

ita
l C

os
t 

S
u

m
m

ar
y 

 C
on

so
lid

at
ed

 C
ap

ita
l C

os
ts

 
  

20
13

 
20

14
 

20
15

 
20

16
 

20
17

 
20

18
 

20
19

 
20

20
 

20
21

 
20

22
 

20
23

 
LO

M
 

M
in

e 
P

ro
du

ct
io

n 
 

M
in

e 
P

ro
d

uc
tio

n 
kt

 
57

 
33

2 
94

5 
1,

10
1 

1,
09

8 
1,

09
6 

1,
10

2 
1,

09
5 

1,
10

0 
1,

09
8 

45
3 

9,
47

7 

M
in

e 
P

ro
d

uc
tio

n 
C

on
ta

in
ed

 G
ol

d
 

ko
z 

6 
39

 
10

2 
12

8 
13

2 
13

2 
14

6 
13

5 
13

2 
11

6 
44

 
1,

11
2 

M
in

e 
P

ro
d

uc
tio

n 
G

ra
de

 
g/

t 
3.

2 
3.

7 
3.

4 
3.

6 
3.

7 
3.

7 
4.

1 
3.

8 
3.

7 
3.

3 
3.

0 
3.

6 
S

to
ck

pi
le

 M
ov

em
en

t 
 

S
to

ck
pi

le
 (C

lo
si

ng
) 

kt
 

57
 

17
2.

5 
17

.1
 

18
.1

 
15

.6
 

11
.8

 
13

.9
 

9.
4 

9.
6 

7.
5 

0.
0 

S
to

ck
pi

le
 C

on
ta

in
ed

 G
o

ld
 

ko
z 

6 
20

.4
 

1.
9 

2.
0 

1.
7 

1.
6 

1.
8 

1.
0 

1.
1 

0.
8 

0.
0 

S
to

ck
pi

le
 G

ra
de

 
g/

t 
3.

2 
3.

7 
3.

4 
3.

6 
3.

7 
3.

7 
4.

1 
3.

8 
3.

7 
3.

3 
3.

0 
C

om
m

is
si

on
in

g 

C
om

m
is

si
on

in
g 

F
ee

d 
K

t 
41

 

C
om

m
is

si
on

in
g 

C
on

ta
in

ed
 G

ol
d

 
K

oz
 

4 

C
om

m
is

si
on

in
g 

H
ea

d
 G

ra
de

 
g/

t 
3.

7 
P

la
nt

 P
ro

du
ct

io
n 

P
la

nt
 F

ee
d 

K
t 

17
6 

1,
10

0 
1,

10
0 

1,
10

0 
1,

10
0 

1,
10

0 
1,

10
0 

1,
10

0 
1,

10
0 

46
0 

9,
47

7 

P
la

nt
 F

ee
d 

K
oz

 
20

 
12

1 
12

7 
13

2 
13

2 
14

5 
13

5 
13

2 
11

7 
45

 
1,

11
2 

P
la

nt
 F

ee
d 

H
ea

d
 G

ol
d

 G
ra

de
 

g/
t 

3.
7 

4.
7 

5.
7 

6.
7 

7.
7 

8.
7 

9.
7 

10
.7

 
11

.7
 

12
.7

 
12

.7
 

P
la

nt
 O

pe
ra

tin
g

 Q
ua

rt
er

s 
 

1 
4 

4 
4 

4 
4 

4 
4 

4 
4 

 
P

la
nt

 A
vg

. O
pe

ra
tin

g 
C

ap
ac

ity
 

%
 

10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

10
0 

64
 

 
G

ol
d 

P
ro

d
uc

tio
n 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2 

C
ap

ita
l C

os
t S

ch
ed

ul
e 

M
in

in
g

 E
qu

ip
m

e
nt

 
U

S
$ 

M
 

16
.6

 
10

.4
 

27
.1

 

M
in

in
g

 
U

S
$ 

M
 

14
.6

 
9.

3 
23

.9
 

M
in

in
g

 - 
B

ac
kf

ill
 &

 o
th

er
 

U
S

$ 
M

 
1.

3 
1.

3 
2.

5 

S
ite

 D
ev

el
op

m
e

nt
 

U
S

$ 
M

 
0.

9 
0.

9 
1.

8 

P
ro

ce
ss

 P
la

nt
 

U
S

$ 
M

 
22

.4
 

22
.4

 
44

.9
 

S
ite

 U
til

iti
es

 
U

S
$ 

M
 

1.
2 

1.
2 

2.
4 

A
nc

ill
ar

y 
B

ui
ld

in
gs

 
U

S
$ 

M
 

4.
2 

4.
2 

8.
5 

Ta
ili

ng
s 

S
ys

te
m

 
U

S
$ 

M
 

0.
4 

2.
2 

  
  

  
  

  
  

  
  

  
2.

6 

In
di

re
ct

 C
os

ts
 

U
S

$ 
M

 
9.

8 
9.

8 
19

.6
 

In
di

re
ct

 -
 O

w
ne

rs
 C

os
ts

 
U

S
$ 

M
 

2.
6 

4.
9 

  
  

  
  

  
  

  
  

  
7.

5 

D
es

ig
n 

G
ro

w
th

 A
llo

w
an

ce
 

1.
0 

1.
0 

  
  

  
  

  
  

  
  

  
1.

9 

C
on

tin
ge

nc
y 

- M
in

in
g

 (e
xc

l. 
ba

ck
fil

l)
 

U
S

$ 
M

 
6.

2 
3.

9 
- 

- 
10

.2
 

C
on

tin
ge

nc
y 

- D
ire

ct
s/

in
di

re
ct

s 
(e

xc
l. 

O
w

ne
rs

 c
os

ts
) 

U
S

$ 
M

 
8.

1 
8.

4 
  

  
  

  
  

  
  

  
  

16
.5

 

S
us

ta
in

in
g 

C
ap

ita
l 

U
S

$ 
M

 
- 

6.
3 

7.
7 

4.
2 

5.
5 

5.
3 

6.
0 

4.
7 

3.
5 

3.
9 

0 
47

.0
 

C
lo

su
re

 C
os

t 
  

  
  

  
  

  
  

  
  

0 
0 

0 

To
ta

l P
re

-p
ro

d
uc

tio
n 

ca
pi

ta
l c

os
t 

U
S

$ 
M

 
89

.4
 

80
.1

 
16

9.
5 

To
ta

l S
us

ta
in

in
g 

C
ap

ita
l C

os
t 

U
S

$ 
M

 
0.

0 
6.

3 
7.

7 
4.

2 
5.

5 
5.

3 
6.

0 
4.

7 
3.

5 
3.

9 
0.

0 
47

.0
 

To
ta

l C
ap

ita
l C

os
t 

U
S

$ 
M

 
89

.4
 

86
.4

 
7.

7 
4.

2 
5.

5 
5.

3 
6.

0 
4.

7 
3.

5 
3.

9 
0.

0 
21

6.
5 



 

Ollachea Gold Project
Puno Region, Peru

NI 43-101 Technical Report on a Pre-feasibility Study
 

 

   

Project No.:  166729 Page 1-19  
August, 2011   
 

1.7 Financial Analysis 

A financial evaluation of the Project was undertaken using the discounted cash flow 
analysis approach. Cash flows were projected for the life of mine (LOM), which 
includes construction, operation and closure phases. The cash inflows were based on 
projected revenues for the LOM. The projected cash outflows, such as capital costs, 
operating costs and taxes, were subtracted from the cash inflows to estimate the net 
cash flows (NCF).  A financial model was constructed on a quarterly basis to estimate 
the NCF over the LOM.  The NCF were summarized on an annual basis. The cash 
inflows and outflows are assumed to be in constant second quarter 2011 US dollar 
basis.  

The Project was evaluated on a project stand-alone, 100% equity-financed basis. The 
financial results, including net present value (NPV) and internal rate of return (IRR) do 
not take past expenditures into account; these were considered to be sunk costs. The 
financial results also exclude any expenditure between completion of the Pre-feasibility 
Study and commencement of construction.  The analysis was done on a forward-
looking basis, with the exception of the sunk costs to date, which were taken into 
account for tax calculations. 

The assumptions that form the basis of the inputs to the financial model include metal 
prices, mining schedule, mining inventory, processing throughputs, and realisation, 
operating, and capital costs, royalties and taxation parameters.  

The base case gold price used in the financial evaluation was US$1,100/oz. The 
financial evaluation was also undertaken using a gold price of US$1,500/oz to show 
the impact of a higher gold price on the Project cash flow. 

The model includes Peru government royalty, a vendor royalty, credit & debt tax, 
income tax and workers� profit participation.  The Peruvian taxation system IGV (sales 
tax) was assumed to be incurred on the initial project capital cost and to be recovered 
once in production. Once in production, IGV was excluded from the operating 
assumptions.  Since the Project involves export of goods, IGV is assumed to be 
immediately recoverable, consistent with Peruvian established practice. 

A summary of the financial results is presented in Table 1-6. 

A sensitivity analysis was performed on the Base Case NPV, using a 7% discount rate, 
and IRR (Figure 1-3 and Figure 1-4). Positive and negative variations up to 15% were 
applied independently to each parameter: gold price, capital cost, operating cost and 
gold grade). The results demonstrated that the project is most sensitive to variation in 
gold grade and gold price, and least sensitive to variation in capital cost. 
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Table 1-5:  Summary of Ollachea Financial Results 

Parameter Unit 
Base Gold Price 

US$1,100/oz 
Upside Gold Price 

US$1,500/oz 

   
 

Net Cash Flow before tax US$ M 419 808 

NPV @ 5% real (before tax) US$ M 270 561 

NPV @ 7% real (before tax) US$ M 226 486 

NPV @ 10% real (before tax) US$ M 170 393 

IRR (before tax) % 28.1 46.5 

Payback (before tax) Years 3.1 1.9 

   
 

Net Cash Flow (after tax) US$ M 280 531 

NPV @ 5% real (after tax) US$ M 167 354 

NPV @ 7% real (after tax) US$ M 133 301 

NPV @ 10% real (after tax) US$ M 91 235 

IRR (after tax) % 20.5 34.1 

Payback (after tax) Years 3.8 2.5 
 
Note: 

1. NPVs as at commencement of construction. 
2. NPVs are based on mid period discounting. 
3. Before tax is before Workers� Participation Profit of 8% and Income Taxes of 30%. 
4. Payback starts from the commencement of production. 
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 Figure 1-1: NPV @ 7% Sensitivity Analysis 

  

Figure 1-2: IRR Sensitivity Analysis 

 

 
A summary of the analysis of the LOM average unit cost of production is provided in Table 1-7. 
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Table 1-6:  LOM Unit Cost of Production per Ounce of Payable Gold 
Parameter Unit Cost 
Mining US$/oz 173 
Processing US$/oz 226 
G&A US$/oz 37 
Total Site Cash Operating Costs US$/oz 436 
Realization Costs US$/oz 5 
Royalties US$/oz 28 
Total Cash Costs US$/oz 470 

 

1.8 Conclusions 

The results of the Pre-feasibility Study indicate that the Ollachea Project, under the 
assumptions in the study, is a viable underground mining and mineral processing 
operation.   

1.9 Project Risks and Opportunities 

1.9.1 Risks 

High Water Inflow and Mine Drainage 

Management of water inflow to the mine is a significant risk to the Ollachea Project 
that was identified in the Pre-feasibility Study.  Water inflow rate and quality has major 
repercussions on: 

• Permitting:  Changes to the flow rate of the Oscco Cachi River and the spring north 
of Minapampa due to mining will be a potential environmental and social impact of 
the Project. 

• Mining:  Water management and pumping may be a burden on the operation 
during peak inflow years and may also have an impact on operating costs and 
productivity in the mine. 

• Process plant:  A water treatment facility to treat mine drainage will be required at 
the plant site.  The nature of the composition of mine drainage is not well 
understood at this stage of the Project and the technology required for water 
treatment will need to be defined during Feasibility-level studies. 

The risk of high water inflows and related environmental and social impacts can be 
mitigated by taking the following measures into account during the feasibility work 
program: 
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• Provision of a new water supply for the town of Ollachea westward and up the 
valley from Minapampa:  MKK has already completed engineering on the water 
supply and it is planned to be implemented before mining is scheduled to 
commence. 

• Lining of the Oscco Cachi river bed to limit water inflow into the mine:  Design of a 
lining system has been initiated by MKK.   

• Hydrogeological study including installation of additional piezometers, incorporation 
of data from a planned exploration tunnel, additional hydrology baseline data, three 
dimensional structural geology modelling, numerical modelling of flow rates  

• Evaluation of a grouting program to reduce water inflow to the mine including field 
testing in the exploration tunnel 

• Optimization of mine design to avoid areas that may be susceptible to high inflows, 
and in pumping and water management design to ensure that the mine has the 
capacity to efficiently handle likely peak water flows  

• Determination of minimum ecological flow for the Oscco Cachi River. 
• Determination of potential water inflow composition and mine drainage considering 

pH, dissolved solids, suspended solids and other parameters necessary for water 
treatment plant design. 

Leach Extraction 

The use of the proposed flowsheet under the conditions typically experienced in such 
a circuit has shown repeatable recoveries over 90% for samples from along strike and 
down dip of the various ore lenses.  Further work is required to explore variability of 
the ores and to quantify if any significant issues exist with regard to long-term 
application of the proposed flowsheet. 

Pastefill 

Pastefill has been selected as the backfill technology for the Ollachea Project.  Initial 
thickening, filtration and tailings characterization work indicate that plant tailings have 
granulometric, mineralogical and geochemical characteristics that are favourable for 
the production of filtered tailings and paste backfill.  However, rheology, binder, and 
strength test work are not yet complete.  The viability of the proposed pastefill system 
has not been completely demonstrated in the following areas: 

• Rheology for pumping requirements. 
• Binder content requirement. 
• Curing time for stope cycle considerations. 
• Strength for mining secondary stopes against pastefill walls. 

To mitigate the Project�s risk due backfill considerations AMEC recommends: 
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• Finalizing the current pastefill testwork campaign. 
• A trade-off study of paste plant and pumping configurations based on the results of 

the current pastefill testwork campaign. 
• Additional tailings characterization and pastefill testwork based on mineralized 

composites and using larger volumes of sample to more precisely define strengths 
and slump rates for the paste. 

Schedule 

Approval of the Project�s EIA is on the critical path of its execution schedule.  The 
schedule considers 120 days for Ministry review of the study, 60 days for MKK to 
address the Ministry�s observations as a result of the study review, and 30 days for the 
Ministry to reconsider the study and approve the Project.  Complications in addressing 
the Ministry�s observations or additional rounds of observations may cause a delay in 
the projected Project Approval timeline. 

1.9.2 Opportunities 

Exploration Potential 

There is potential to add additional tonnage to the mine production plan by continuing 
to explore the Concurayoc Zone to the west of the Minapampa Zone.  The potential to 
discover additional tonnage down-dip at Minapampa also exists as well as the 
potential to identify mineralization to the east of Minapampa East.  This area will be 
drilled from underground.  Significant exploration discoveries have the potential to add 
considerably to the mine life.  If mine scheduling permits, the inclusion of one or more 
additional zones may also support plant expansion. 

Gold Price 

A gold price of US$1,110/oz has been used for financial modelling for the Pre-
feasibility study.  On 11 July, 2011, the spot gold price was quoted at US$1,521/oz 
which is approximately 40% higher than the price used for the study.  To take 
advantage of record-high gold prices in the near term, consideration should be given to 
advancing the Project in a rapid but orderly fashion so as to maximise potential 
revenue from higher commodity prices during mine ramp-up and operation. 

Plant Design Optimization 

During the completion of the Pre-feasibility Study MKK identified a number of plant 
design optimizations that could be undertaken to save on plant capital cost.  Future 
design work should attempt to capitalize on these comments to reduce the project 
capital cost. 
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Use of atypical, but commercially applied, flow sheets such as resins and minor 
elevation of temperature showed improved leaching behaviour in the laboratory.  
These techniques will be explored further as part of feasibility-level studies. 

1.10 Recommendations  

A Feasibility Study is recommended for the Ollachea Project. 

The recommended work plan for the Feasibility Study begins in August 2011 and 
includes the following activities: 

• Drilling (US$2.4M) to collect data and sample and data for: 

� resource model update 
� geomechanical study 
� hydrogeology 
� geotechnical characterization of tailings and plant site locations 
� sample for metallurgy, tailings and backfill test work  

• Mineral Processing testwork program including process flowsheet optimization, 
pastefill, and tailings testwork (US$0.4M). 

• Geotechnical, geomechanical and hydrogeological study ( US$0.4M) 
• An updated Mineral Resource Model incorporating exploration data to improve 

confidence in Mineral Resources (US$0.1M). 
• An updated mine design and mine schedule incorporating new hydrogeological, 

and geomechanical data and backfill testwork. (US$0.5M). 
• Feasibility study including process and infrastructure design, engineering, capital 

and operating cost estimation and financial analysis incorporating results of the 
geotechnical, hydrogeological, mine design and mine schedule and metallurgical 
test work (US$1.5M) 

• Field expenses to continue with environmental base line study, property 
maintenance, field staff and overheads (US$1.0) 

The recommended feasibility work plan will require a budget of approximately 
US$6.3M. 

 



 

Ollachea Gold Project
Puno Region, Peru

NI 43-101 Technical Report on a Pre-feasibility Study
 

 

   

Project No.:  166729 Page 2-1  
August, 2011   
 

2.0 Introduction 
The Ollachea Property is located in the Puno Region of southern Peru. Minera Kuri 
Kullu S.A. (MKK), a wholly-owned subsidiary of Minera IRL S.A., (IRL) currently owns 
the Property and retained AMEC Peru S.A. (AMEC) and Coffey Mining Pty Ltd (Coffey 
Mining) to conduct a Pre-feasibility Study (PFS) on the viability of mining the deposit 
from underground and processing ore in a 3,000 t/d facility on the property to produce 
gold dorØ.  The project location is included as Figure 2-1. 

Figure 2-1:  Ollachea Project Location 

 

Ollachea 
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North 
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2.1 Terms of Reference 

This Independent Technical Report was prepared to provide technical information to 
support the 18 July, 2011 press release issued by IRL titled: Minera IRL Announces 
Positive Prefeasibility Study, Ollachea Project, Peru. 

2.2 Qualified Persons 

Qualified Persons responsible for the content of this technical report are: 

• Doug Corley, MAIG; Coffey Mining Associate Resource Geologist; Geology and 
Resources QP; responsible for Items 7-12 (excluding items 10.5, 10.6 and 11.4), 
and 14 

• John Hearne, FAusIMM; Coffey Mining Regional Manager (Western Australia; 
Mining and Mineral Reserves QP; responsible for Items 15, 16 

• Mike Drozd, R.M. SME;  AMEC Americas Ltd. Associate Mineral Processing 
Engineer; Metallurgy and Mineral Processing QP; responsible for Items 13, 17 

• Brett Byler, P.Eng.; AMEC (Peru) S.A., E&I Civil Engineer; Infrastructure QP; 
responsible for  Item 18 

• Chris Wright, P.Geo.; AMEC (Peru) S.A., M&M Consulting Manager, Study 
Manager, and QP responsible for Items 1 to 6, Items 10.5, 10.6 and 11.4 and  
Items19 to 27 

2.3 Site Visits and Scope of Personal Inspection 

From 21 to 22 June, 2010, at the beginning of the Ollachea Pre-feasibility Study, a site 
visit was held to review the project layout, geology and drilling practices.  During the 
site visit the Ollachea core storage facility in Juliaca was also inspected to review drill 
core core storage conditions for the project.  Doug Corley, and Chris Wright, took part 
in this site visit.  

In August 2010, Brett Byler, P.E. and Dr. John Lupo, P.E., AMEC employees, carried 
out field reconnaissance for a tailings storage facility (TSF) trade-off study.  Dr. Lupo 
provided additional input on these areas to the Mr Byler. 

On 6 and 7 October, 2010 a field visit was undertaken to review drilling progress, to 
review project geology, and discuss infrastructure locations.  Chris Wright took part in 
this site visit.  

From 17 to 19 December, 2010 a site visit was held to discuss updates on mine 
planning, drilling, metallurgical test results and process flowsheet options and tailings 
infrastructure locations.  Brett Byler, Mike Drozd and Chris Wright participated in this 
site visit. 
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From January to March AMEC staff visited the property to carry out hydrogeological 
study work and inspection of site conditions for civil, mechanical and electrical 
engineering.  These staff provided input to the AMEC QPs on these areas of review. 

2.4 Effective Dates 

The effective date of this report is taken to be the date of the finalization of the financial 
model for the Project on 17 July, 2011.  The dates for critical information used in this 
report are: 

• The updated Mineral Resource estimate and mineral resource block model were 
completed on 31 May, 2011 

• The Mineral Reserve estimate for the project was completed on 26 June, 2011 
• The final PFS mine plan was issued 7 July, 2011 
• PFS Mineral process engineering and capital cost estimation were completed 8 

July, 2011 
• The PFS financial model was finalized 17 July, 2011 

There were no material changes to the scientific and technical information on the 
Project between the effective date and the signature date of the Report.  

2.5 Information Sources and References 

This Report is based on information provided in the following key documents and files: 

• Draft PFS Study Final Report (AMEC, 2011d) 
• Mineral Resource Block Model File - OLMAY11M.dm (Coffey, 2011b) 
• Mine Schedule File - MINEWPER00466AG_Rev 1.xlsx 
• Capital Cost Estimate File - Cx_OllacheaGold_17072011_Final.xls 
• Exploration Access Drivel Report (Geoservice, 2010) 
• Geotechnical Site Investigations at the Proposed Ollachea Plant Site (Garcia, 

2011) 
• Interim Tailings Characterization Report (AMEC, 2011b) 
• Financial Model File � 11_07_17_Ollachea_PFS_FinalDraft(17Jul11).xlsx 

 

AMEC has also sourced information from appropriate reference documents as cited in 
the text and as summarized in Section 27 of this Report.  Additional information was 
requested from, and provided by, MKK.  AMEC has also relied upon other experts as 
outlined in Section 3. 
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2.6 Previous Technical Reports 

MKK has previously filed the following technical reports for the Project as follows: 

Coffey, 2010. Ollachea Gold Project National Instrument 43-101 Technical Report.  
Unpublished NI 43-101 Technical Report prepared for MKK by Coffey Mining QPs 
Beau Nichols MAIG, Bernardo Viana MAIG, Jean-Francois St.Onge MAusIMM, and 
Barry Cloutt MAusIMM, with effective date 6 April, 2010, supporting disclosure of 
results from the Ollachea Scoping Study.  120 p. 

Coffey, 2011a.  Ollachea Resource Update, November 2010, National Instrument 43-
101 Technical Report. Unpublished Technical Report prepared for MKK by Coffey 
Mining QP Doug Corely and MKK VP Exploration Don McIver with effective date 14 
January, 2011. 145 p. 
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3.0 Reliance on Other Experts 
The QPs state that they are qualified persons for those areas as identified in the 
appropriate QP �Certificate of Qualified Person� attached to this Report.  The authors 
have relied upon and disclaim responsibility for information derived from the following 
reports pertaining to mineral concession tenure, surface rights agreements, permitting, 
environmental and social impacts. 

3.1 Exploration and Mining Concession Tenure 

The Coffey Mining and AMEC QPs have not reviewed the mineral tenure nor 
independently verified the legal status, ownership of the Project area, underlying 
property agreements or permits. AMEC has fully relied upon and disclaims 
responsibility for information derived from legal experts for this information through the 
following documents: 

Tong, F., 2010.  Certain mineral rights and permits held by Minera IRL S.A. and 
Compaæía Minera Kuri Kullu S.A..  Memorandum prepared by independent legal studio 
Rodrigo, Elias & Medrano Abogados for Collins Stewart Europe Limited, Jennings 
Capital Inc., National Bank Financial Inc and Tim Miller, VP Corporate finance for 
Minera IRL Ltd. and dated 10 November, 2010. 27 p. 

Arevalo, M., 2011. Acutal State of Ollachea Project. Unpublished internal IRL 
memorandum regarding the property status of the Ollachea Project prepared by Marco 
Arevalo for Diego Benavides dated 6 June, 2011. 3 p. 

Qualified Persons have relied on, and disclaim responsibility for these opinions in 
Section 4.1, Section 4.2, Section 4.3 and 4.5. 

3.2 Surface Rights 

The independent expert legal opinion of Francisco Tong (Tong, 2010b), of Estudio 
Rodrigo, Elias, Medrano, a Peruvian law firm, and an internal MKK memo (Arevalo, 
2011) were provided to AMEC to support MKK�s possession of surface rights enabling 
them to conduct exploration and development activities on the Ollachea Property.  
Qualified Persons have relied on, and disclaim responsibility for these opinions in 
Section 4.4. 

3.3 Permitting 

The independent expert legal opinion of Francisco Tong (Tong, 2010b), of Estudio 
Rodrigo, Elias, Medrano, a Peruvian law firm, and an internal MKK memorandum 
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(Arevalo, 2011) was provided regarding the status of permits allowing MKK to conduct 
exploration and development activities on the Property.  Qualified Persons have relied 
on, and disclaim responsibility for, these opinions in Section 4.6. 

3.4 Social and Environmental Impacts 

A summary the environmental baseline of the Ollachea property was prepared by 
AMEC E&I Environmental Specialist Sophie Bertrand with reference to documentation 
prepared in support of the modification of a semi-detailed environmental base line 
study (SDEIA) prepared for the Ollachea Property by Especialistas Ambientales S.A.C. 
in 2011 (Especialistas Ambientales, 2011) and approved in July 2011.  Qualified 
Persons have relied on this opinion in Section 4.7. 
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4.0 Property Location and Description 
The Ollachea Project is located immediately north of the Town of Ollachea in the 
Ollachea District of the Carabaya Province in the Puno Region of southern Peru 
(Figure 4-1).  The plant site will be located approximately 1,000 m north of the northern 
limit of the town and approximately 200 m west of the Interoceanic Highway.  The 
Project is approximately 250 km southwest of the City of Puerto Maldonado and 250 
km north of the City of Juliaca.  The centre of the mineralized zone is located at UTM 
339,500 mE, 8,474,600 mN in the WGS 84 coordinate system. 

Figure 4-1: Ollachea Project Location and Access 



 

Ollachea Gold Project
Puno Region, Peru

NI 43-101 Technical Report on a Pre-feasibility Study
 

 

   

Project No.:  166729 Page 4-2  
August, 2011   
 

 

Puno 

Cusco 

Arequipa 

Bolivia Peru 

Pan American 
Highway 

Interoceanic 
Highway 

North 



 

Ollachea Gold Project
Puno Region, Peru

NI 43-101 Technical Report on a Pre-feasibility Study
 

 

   

Project No.:  166729 Page 4-3  
August, 2011   
 

4.1 Property and Title in Peru 

Information in this sub-section has been compiled from the Mining Guide to Peru 
(Ministry of Energy and Mines � General Mining Bureau, 2006).  

The General Mining Law of Peru defines and regulates different categories of mining 
activities, prospecting, exploration, exploitation, and processing (D.S. No. 014-92-EM, 
1992).  Mining concessions are established using Universal Transverse Mercator 
coordinates, and their areas usually exceed 100 hectares up to 1,000 hectares each. 
Mining titles are irrevocable and perpetual provided that the title is current with respect 
to payment of good standing fees, any penalties that may be imposed, and that a 
mining operation has commenced within the title area. The amount payable as good 
standing fee is US$3 per hectare per year and must be paid prior to 30 June each 
year. 

4.2 Exploration Concessions 

The Ollachea Project consists of 12 concessions covering an area of 8,698.98 ha 
(Table 4-1). A map of the Ollachea Property is shown in Figure 4-2. The concessions 
are map-staked and defined and registered spatially by the location of their vertices. 

Tong (2010b) concludes that the Ollachea Property is in good standing, valid and in 
full force and effect, therefore giving MKK the right to explore and exploit the minerals 
existing in the titled area. 

On 8 July, 2011, the INGEMMET mining concession registry website 
(http://www.ingemmet.gob.pe/ConsultasDM/DefaultDM.aspx?Opcion=262) listed all 
annual maintenance and penalty fees for the Oyaechea 1 to Oyaechea 12 
concessions as paid and all concessions as in good standing.  

The mineralization included in the Mineral Resource and Mineral Reserves discussed 
in this Report occur within the Oyaechea 3 concession.  The proposed plant site 
location will be located on the Oyachea 2 concession.  The proposed portal location for 
the exploration access adit, which may also serve as the main mine portal wil be 
located on the Oyaceha 2 concession.   

A gap measuring approximately 3,000 m long by 130 m wide exists between the 
Oyachea 2 and Oyachea 3 concessions (Figure 4-1). This concession is not held by 
MKK.  The proposed exploration drive and other mine infrastructure discussed in this 
report have been located to avoid this gap.  
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Table 4-1: Ollachea Concessions  
Concession 
Name 

Concession 
Number Concession Holder Area (ha) 

Application 
Date 

OYAECHEA 1 10215003 Compaæía Minera Kuri Kullu SA 800 23/06/2003 
OYAECHEA 2 10215103 Compaæía Minera Kuri Kullu SA 500 23/06/2003 
OYAECHEA 3 10218103 Compaæía Minera Kuri Kullu SA 998.98 24/06/2003 
OYAECHEA 4 10215203 Compaæía Minera Kuri Kullu SA 700 23/06/2003 
OYAECHEA 5 10215303 Compaæía Minera Kuri Kullu SA 900 23/06/2003 
OYAECHEA 6 10215403 Compaæía Minera Kuri Kullu SA 900 23/06/2003 
OYAECHEA 7 10389907 Compaæía Minera Kuri Kullu SA 1000 19/08/2008 
OYAECHEA 8 10389807 Compaæía Minera Kuri Kullu SA 300 30/10/2007 
OYAECHEA 9 10139909 Compaæía Minera Kuri Kullu SA 1000 30/11/2009 
OYAECHEA 10 10140009 Compaæía Minera Kuri Kullu SA 1000 16/10/2009 
OYAECHEA 11 10140109 Compaæía Minera Kuri Kullu SA 400 16/10/2009 
OYAECHEA 12 10167809 Compaæía Minera Kuri Kullu SA 200 22/01/2010 

 
 

Figure 4-2: Ollachea Exploration Concession Map 

 
Note:  The red polygon is the surface projection of Indicated Mineral Resources in the 
Minapampa and Minapampa East Zones.  The green polygon is footprint of the mineral 
processing plant proposed in the PFS.  The yellow polygon between the Oyachea 2 
and Oyeachea 3 concessions is a wedge-shaped gap in the MKK tenure holdings, and 
is owned by third-parties.  The proposed exploration access drive is marked as a blue 
line and roads are marked as thin black lines. 
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4.3 Project Ownership 

The Oyaechea 1 to Oyaechea 6 concessions were originally registered by Rio Tinto 
Mining and Exploration Limited Sucursal del Peru (Rio Tinto) during its exploration 
activities at Ollachea beginning in 2006. On 1 September 2006, Minera IRL signed an 
agreement with Rio Tinto to acquire the original Ollachea concessions.  On 27 
February, 2007 the agreement was ratified and the Rio Tinto concessions were 
transferred to MKK (Tong, 2010b).  

From 2007 to 2009 MKK filed applications for the Oyaechea 7 to Oyaechea 12 
concessions which together with the concessions originally held by Rio Tinto constitute 
the Ollachea Project.   

4.4 Surface Rights 

The following is summarized from the 2010 IRL Annual Information Forum (IRL, 2011) 
and a legal opinion memorandum from Estudio Rodrigo, Elias and Medrino (Tong, 
2010b): 

MKK negotiated a surface rights agreement with the Community of Ollachea covering 
an area of 5,998.9848 ha of the Oyaechea 3 concession,  which was signed on 25 
November 2007.  The agreement will be in force for a maximum of five years, and will 
automatically revert to a development contract at the time a development decision is 
made.  MKK will make payments for surface rights access totaling US$213,333 over 
the five-year period. In addition, MKK agreed to make contributions to sustainability 
projects and commit to social responsibility programs for the community totaling 
US$416,666 and a contribution for technical support to artisan miners of US$300,000 
over the life of the agreement. As a part of the agreement, upon the commencement of 
commercial production, the MKK will transfer a participation of 5% of the share capital 
of MKK to the Community of Ollachea, giving them a participating interest in the 
project. 

4.5 Agreements and Royalties 

The following is summarized from the IRL Annual Information Forum document for 
2010 (IRL, 2011) and is supported by Tong (2010b). 

In September 2006 IRL was granted an option to acquire the property rights and a 
100% interest in the Oyaechea 1 to Oyaechea 6 concessions from Rio Tinto for an 
initial payment of  US$250,000, progressive payments totaling US$6,000,000 over four 
years, together with two additional payments in the event that Rio Tinto�s clawback 
right under the agreement was not exercised. The option was conditional on IRL 
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successfully negotiating a surface rights agreement with the local community within 
120 days. 

A surface rights agreement was reached in February 2007 (Section 4.4) and the 
Oyaechea concessions were transferred to MKK. 

Rio Tinto�s clawback right lapsed in 2009 and on 15 December 2009, Rio Tinto notified 
IRL that IRL was to make the first additional payment allowing Rio Tinto a 1% net 
smelter return (NSR) in exchange for payment of approximately US$3.81 million.  

For the second additional payment to Rio Tinto, IRL has committed to making an 
additional cash payment of 30% of the net present value of the Ollachea Project (at a 
7% discount rate) based on the results of a feasibility study, less 30% of the sunk 
costs determined after the exercise of this option. 

The Peruvian government currently levies a sliding-scale royalty on gross sales from 
mining operations that ranges between 1% and 3%.  The mining royalty payable is: 1 
% for annual sales of under US$ 60 million,  2% for gross sales from US$60 million to 
US$120 million and 3% for gross sales in excess of US$120 million. 

4.6 Permits 

MKK currently holds exploration permits allowing them to conduct exploration drilling 
and the development of an exploration tunnel on the Property.  Additional permits will 
be required to support Project development.  Permitting is discussed in more detail in 
Section 20. 

4.7 Environment 

A physical, biological and socio-economic baseline has been established on the basis 
of ongoing social, environmental and archaeological baseline surveys carried out by 
MKK since 2007.  Additional information on the Project environmental, and social 
licences is contained in Section 20. 

Environmental liabilities associated with waste dumps and tunnels generated by the 
artisanal mining activities on the property have been evaluated and are subject to 
ongoing monitoring as part of MKK�s environmental baseline study work.   

Archaeological surveys have also been carried out as part of baseline study semi-
detailed environmental impact assessment studies prepared to support application for 
application permitting.  These archaeological surveys, and others carried out as part of 
construction of the Interoceanic Highway have identified two isolated, minor sites in the 
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vicinity Challuno area which has been proposed as the plant site area.  Consideration 
of these sites has been taken in the Project layout. 

4.8 Comment on Item 4 

Information from legal and MKK experts support that all mineral concessions, permits 
and community agreements are currently in good standing.  Based on this information, 
the QPs are of the opinion that MKK will be able to conduct a feasibility-level work 
program on the Project.   

To the extent known, there are no other significant factors that may affect access, title 
or the right to perform work on the property. 
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5.0 Accessibility, Climate, Local Resources, Infrastructure 
and Physiography 

5.1 Accessibility 

Road access to the Ollachea Project is by the Interoceanic Highway which runs 200 m 
east of the proposed plant site for the Project.  The Interoceanic Highway is a two-lane 
asphalt-paved road connecting the Brazilian highway system with the south of Peru 
and the Port of Matarani at the City of Ilo on the Pacific Coast of Peru.  Portions of the 
highway between Macusani in the highlands to the town of Ollachea and for 
approximately 5 km from the town of Ollachea towards San Gaban are currently 
unpaved and are undergoing civil works to improve the stability of slopes over the 
highway.  Road conditions in this interval of the highway are currently moderate, with 
regular closures for construction and road clearing activities, but are expected to be 
improved once work is complete in late 2011. 

A series of un-paved roads connect the Town of Ollachea to the Minapampa area and 
the Oscco Cachi valley and are used to support exploration drilling on the Project.  

The Project can be reached by driving approximately four hours north from the airport 
at Juliaca, or five hours southwest from the airport at Puerto Maldonado.  Both airports 
have daily commercial flights one to two hours from Jorge Chavez International Airport 
in the District of Callao, immediately north of the National Capital City of Lima.   

The closest deep water port is at Matarani, which is at the Pacific end of the 
Interoceanic Highway and is located approximately 600 km southwest of the Property.  
Matarani is located at the City of Ilo which is also on the Pan American highway which 
runs from Tacna at Peru�s southern border with Chile and northward to Lima and 
eventually to Ecuador. 

5.2 Climate 

The Project has a temperate sub-alpine climate with a pronounced rainy winter season 
and dry summer season.  The rainy season extends from December to April, the dry 
season from June to September and the remaining months of October, November and 
May are transition months.  Based on historic data average precipitation in the study 
area ranges from 20.9 mm (June) to 228.7 mm (January) with an average of 
1,235.4 mm.  The maximum average monthly temperatures range from 12.8 °C to 
14.6 °C from November to January.  The minimum average monthly temperatures 
range from 10.6 °C to 12.3 °C between June and August.  The predominant wind 
directions are northeast and northwest. 
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The moderate climate allows exploration activities to be carried out year-round, and 
would also allow mine development and operation activities to be carried out year-
round. 

5.3 Local Resources and Infrastructure 

The Project is located immediately adjacent to the town of Ollachea which can provide 
basic commercial and labour support for exploration and development activities.  The 
involvement of the community in the recent construction of the Interoceanic Highway 
and artisanal mining activities have served as training for the local workforce in basic 
construction and other support activities that will allow local workers to be involved in 
the development and operation of the Ollachea Project. 

The cities of Juliaca, Puno, and Puerto Maldonado offer access to a more 
sophisticated labour workforce with local university and college campuses, and 
commercial support for basic supplies including cement, aggregate, fuel, and food.  It 
is expected that all additional labour, equipment and supplies required for the project 
can be procured nationally from the cities of Arequipa and Lima.  

The San Rafael tin mine owned by Minsur, a Peruvian mining company, is the nearest 
underground mine of reasonable size to the Ollachea Project.  There are several other 
important underground mines in southern Peru, including mines in Arequipa and 
Apurimac, and in general, there is a well developed underground mining work force in 
Peru. 

The San Gaban and San Gaban II hydroelectric generating stations are within 50 km 
of the Project and a number of other hydroelectric projects are proposed for the area.  
A major high-tension power line connecting the San Gaban II station with Azangaro 
runs through the Project. 

Due to the construction of the Interoceanic Highway, there is excellent access to the 
Project for the purpose of delivery of equipment supplies and labour from the Juliaca 
Airport, the deep water port of Matarani and the International airport and deepwater 
port at Callao. 

MKK has permits to draw water for exploration activities from the Oscco Cachi River 
and the Manticuyoc Cujo spring above Minapampa.  During operation, make-up water 
for plant operations could be drawn from these sources, mine drainage or from the 
Ollachea river which has significantly greater flow rates than the Oscco Chachi River.  
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5.4 Physiography 

The Project is located at between 2,500 m and 3,500 m elevation on the eastern flank 
of the Cordillera Oriental of the Peruvian Andes.  The physiography of the property is 
typical of this elevation in the Andes and consists of relatively narrow, alluvia and 
colluvium-filled, first order, river valleys fed by narrow quebradas or ravines with 
seasonal to year-round water flow.  Pampas or flat areas are relatively uncommon and 
are frequently occupied by settlements or towns making the location of Project 
infrastructure a challenge.  Minapampa, the site above the Minapampa mineralized 
zone, appears as a light green-coloured pasture at the lower right of the photograph on 
the left of Figure 5-1.  The proposed plant site is located on another relatively flat area 
called Challuno, which is in the foreground of the photograph on the right of Figure 5-1.  
A number of sites have been identified for tailings storage facilities (TSF) within 10 km 
of the project and are discussed in Section 18. 

Figure 5-1:  View of Minapampa (Left) and the Proposed Plant Site Location at Challuno 
(Right) 

 

 
5.5 Comment on Item 5 

The Ollachea Project is easily accessible and well connected to the national highway 
system and has reasonable access to resources at the local and national level to carry 
out exploration and in the future, mine development and operation.   
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The climate at Ollachea is moderate and exploration and development activities can 
be carried out year round.  

The physiography of the Ollachea Property is challenging; however, well-located sites 
with favourable topography for the construction of a mineral processing plant and 
mining and tailings infrastructure have been identified and surface rights for these 
areas have been or are currently being acquired by MKK. 

Currently, MKK are in negotiations for surface rights for the proposed dry-stack tailings 
storage facility.  AMEC considers that it is a reasonable assumption that these rights 
can be obtained through negotiation.  However, in the eventuality that the preferred 
site cannot be used, MKK has made provision for an alternative site, where the 
company has acquired a significant portion of the necessary surface rights. 

AMEC considers it a reasonable assumption that the necessary surface rights for the 
Project can be acquired in a timely fashion considering the project advancement 
schedule. 
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6.0 History 
The earliest evidence of mining on the Ollachea Project is attributed to Spanish 
colonial activity during the 18th century.  Informal mining activity was pursued in the 
area since at least the 1970�s and probably considerably earlier.   

Between 1998 and 1999, Peruvian Gold Ltd., a publicly-traded Canadian exploration 
company drilled five diamond drill holes on the Project and encountered low-grade 
gold mineralization but did not do any further work. 

In 2003 Rio Tinto re-discovered the area in May 2003 while following-up a regional 
stream sediment sampling program. Between 2003 and 2004 Rio Tinto carried out 
surface sampling encountering encouraging surface sample gold assays but in 2006 
elected to farm out the project. 

IRL began negotiations with Rio Tinto in 2006 and following negotiation of a surface 
access rights agreement with the Community of Ollachea in February 2007, began 
work on the Property. 

In 2007 the Community of Ollachea and MKK worked to formalize mining at 
Minapampa under the national Act of Formalization and Promotion of the Little and 
Artisanal Mining Industry and its regulations (Tong, 2010b).  MKK granted the 
Community of Ollachea right to exploit near surface mineralization at a part of the 
Minapampa area for five years in exchange for surface rights to carry out exploration 
activities on a portion of the property (Tong, 2010b).  Small-scale artisanal mining 
continues on the Project (Figure 6-1). 

Beginning in early 2007, MKK carried out bedrock sampling, geochemical sampling, 
mapping and structural geology based on aster image interpretation (Teluris, 2009).  
By October 2009, 80 diamond drill holes totaling 30,575 m had been drilled, and a 
Mineral Resource estimate and Preliminary Assessment was carried out for the Project 
by Coffey Mining (Coffey, 2010).   

MKK continued diamond drilling and in mid-2010 contracted AMEC to assist with a 
Pre-feasibility Study for the Project.  By November 2010, an additional 46 drill holes 
totaling 17,536 m had been drilled and the Mineral Resource estimate for the Property 
was updated (Coffey, 2011a). 

Between November 2010 and May 2011, MKK completed 14 more core drill holes 
totaling 5,949.6 m.  This Report discusses an updated Mineral Resource estimate 
based on the Mineral Resource database to May 2011, and the results of a Pre-
feasibility Study carried out in 2010 and 2011 and based on the May 2011 database 
and updated Mineral Resource estimate. 
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Figure 6-1:  Artisanal Mine Workings at Minapampa - October, 2010 

 

 


