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ORE RESERVE ESTIMATE AND
POSITIVE PRE-FEASIBILITY STUDY RESULTS FOR
THE COOLGARDIE PROJECT

HIGHLIGHTS


Maiden Ore Reserve estimate for Primary’s 100%-owned Coolgardie Gold Project in Western Australia



Positive Pre-Feasibility Study (PFS) confirms the viability of the Project



Negotiations in relation to agreement for toll treating of ore at nearby processing facility are well advanced
and expected to be concluded shortly



Negotiations of mining services agreement with preferred contractor are well advanced



Study based on mining a series of low capital cost starter pits



Three shallow gold pits planned, allowing for operational flexibility and blending on existing Mining Leases



Maiden start-up Mineral Resources of 1,273,000 tonnes at 1.7 g/t Au for approximately 69,000 ounces



Cautionary statement: There is a low level of geological confidence associated with inferred mineral
resources and there is no certainty that further exploration work will result in the determination of indicated
mineral resources or that the production target itself will be realised
Key PFS outcomes based on a gold price of $1,600/ounce and a treatment capacity assumption of minimum
40,000 tonnes/month:
-

Recovered gold of approximately 65,000 ounces over an initial 28-month mine life (Reserve estimate
total of approximately 58,000 ounces)

-

Low capital costs 1 of approximately $850,000 of which the Company currently expects, based on
negotiations with preferred mining contractor, that approximately $750,000 will be deferred by up to
3 months after production commencement

-

Undiscounted cash flow of $16.9 million

-

Forecast maximum initial cash drawdown of $100,000



First gold production targeted for Q4 2017, subject to regulatory approvals



Three priority zones of exploration potential identified by Primary Gold for near term follow up for Project
growth



$2.5M cash in bank to commence operations



Final government approval pending

Primary Gold Limited (ASX: PGO) (Primary or the Company) is pleased to announce a maiden Ore Reserve
estimate and that it has received positive results from its recently completed Pre-Feasibility Study (PFS) on its
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Capital costs estimate include pre-production and infrastructure costs. Accuracy level is ±20%.
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100%-owned Coolgardie Gold Project (Project) in Western Australia. The study was conducted by Primary’s
team working in conjunction with specialised consultants, Entech Mining Pty Ltd (Entech).
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The PFS confirms the viability of a low capital cost start-up gold mining operation based on the extraction of
shallow reserves across three initial starter pits at the Project, with the ore to be treated via a toll-treatment
arrangement at a nearby processing facility. The Company is at an advanced stage in its negotiations with the
owner of the processing facility.
Key PFS outcomes include a low upfront capital outlay of $850,000, of which the Company currently expects,
based on negotiations with preferred mining contractor, that approximately $750,000 will be deferred by up to
3 months after production commencement. The PFS forecasts the Project to generate an undiscounted cashflow of $16.9 million at a gold price of $1,600/ounce, with a maximum cash drawdown of $100,000. The Project
is forecast to recover approximately 65,000 ounces of gold over an initial mine life of 28 months with further
resources on Primary’s mining leases undergoing feasibility.
All site setup, infrastructure, offices, roads and mobilisation will be catered for in the mining services contract
tender rates. Offices and ablutions already exist from previous operations.

The PFS has been based on the initial starter pits of MacPhersons, A-Cap and Tycho which contain approximately
69,000 ounces Au (approximately 13,000oz Measured @ 1.5 g/t Au, 45,000oz Indicated @ 1.7 g/t Au and
11,000oz Inferred @ 1.7 g/t Au).
The bulk of the Mineral Resources (approximately 145,000 oz) is contained within the MacPhersons deposit,
which is the Company’s key deposit at the Project. Bakers and Franks prospects were not included in the PFS
now, however, Bakers is currently undergoing optimisation and pit design.
Managing Director, Mr Garry Mills, said:
“The PFS marks a key milestone in the Company’s growth from explorer to producer. The Company has an
outstanding land position in Coolgardie, which is historically a major gold producing district in the heart of the
Goldfields.
“These land-holdings continue to provide Primary with opportunities for growth. The PFS demonstrates a very
attractive gold production project with a low entry hurdle on already existing Mining Leases.
“We anticipate being in production in the coming months, subject to receipt of final government approval and
successful conclusion of contract mining and toll treatment agreements, with the Project having tremendous
growth potential.
“It is encouraging that Primary is aiming to commence operations with no debt, cash in the bank and be pouring
gold within twelve months of acquiring the Project, with a fourth pit undergoing feasibility and several
underground targets to follow up.
“It is also exciting what these PFS results say about the value of the rest of our gold exploration portfolio.
“We have barely scratched the surface of the gold potential at Coolgardie – both underground and across the
lease holding. The three starter pits included in this PFS are surrounded by untested higher-grade gold targets
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at depth of 15 – 30 g/t Au adjacent and below the current pits, which potentially gives a launch pad into
underground mining (refer ASX announcement dated 29 June 2017).

For personal use only

“We have already included portal positions in all the pit designs in anticipation of successful exploration at depth.

“Separately, we continue to progress our Mt Bundy gold project in the Northern Territory where exploration
confirmed potential extensions of the 9-year LOM from the scoping study earlier this year, with PFS and approvals
process underway.”
COOLGARDIE GOLD PROJECT STUDY – KEY OUTCOMES
Table 1: Coolgardie Gold Pre-Feasibility Study – Key Outcomes1
PRODUCTION SUMMARY
Life of Mine

Units

Value

months

28

Strip Ratio

waste: ore

11.3: 1

Ore Mined

tonnes

1,273,000

Average Grade

g/t Au

1.7

Contained Gold

ounces

69,000

Average LOM Metallurgical Recovery

%

94

Recovered Gold

ounces

65,000

Ore toll treatment capacity (per month)

tonnes

50,000

CAPITAL COSTS

LOM

Pre-production Capital1

$0.75M

Infrastructure Capital

A$0.1M

TOTAL CAPITAL COSTS

$0.85M
2

PROJECT ECONOMICS

Revenue (gold price at A$1,600/ounce)
C1 Cash Costs 3
Royalties 4

LOM

$/oz

$104.3M

$1,600

$81.0M

$1242

$5.1M

$78

Pre-Production Capital Costs

$0.1M

$2

All-In Sustaining Costs (AISC)5

$86.2M

$1,322

Rehabilitation Cost

$1.2M

$18

All-In Costs (AIC)6

$87.4M

$1,340

Undiscounted Cashflow

$16.9M

NPV8%

$14.8M

Maximum Cash Drawdown

$0.1M

Payback (months)

2

Notes:
1
2.
3
4
5
6

As identified, the Company anticipates that this capital payment will be deferred under the mining services contract and will be paid out of revenue from the sale of gold
Cost estimation has been completed using tendered contracted rates for mining and toll treating
C1 Cash Costs include all mining, processing, haulage, site administration and refining costs
Royalties include current WA State royalty and third party royalty
AISC include C1 costs + royalties + pre-production capital costs
AlC include AISC + infrastructure capital costs + rehabilitation, excludes head office corporate costs

Table 2: Project Financials at Various Gold Prices
Gold Price
A$1,500

Undiscounted Cash Flow

NPV8%

Maximum Drawdown

$10.6M

$9.0M

$2.5M

A$1,600

$16.9M

$14.8M

$0.1M

A$1,700

$23.3M

$20.7M

$0.1M

A$1,900

$36.0M

$32.3M

$0.1M

3

ASX ANNOUNCEMENT
ASX: PGO

17 October 2017

IMPLEMENTATION TIMELINE
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Primary is currently developing an implementation plan to enable a fast-tracked decision to mine.
The implementation plan will include:





Completing the regulatory permitting process, with project management and clearing permits approved
and mining proposal approval imminent;
Finalising contract document with preferred tenderer for mining services;
Finalising contract for toll-treatment; and
Finalising the start-up mining schedule detail and financial model based on the parameters received.

The Company expects that the implementation plan will be completed in the coming weeks. A decision to mine
taken during October would potentially allow for mining to commence during the December 2017 Quarter.

SUMMARY OF KEY ELEMENTS IN PRE-FEASIBILITY STUDY
Location and Site Infrastructure
The Coolgardie Gold Project is located 4 km south of Coolgardie township and lies within the Coolgardie Shire in
the Goldfields region of Western Australia (Figure 1). The town of Coolgardie provides housing, shopping
facilities and light industrial services.

Figure 1: Coolgardie Gold Project location and Leases
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Primary’s three resource-level gold prospects are within contiguous granted Mining Leases (Table 3).
Table 3: Tenements within the Project Area
Lease

Area (ha)

Grant Date

Expiry Date

Purpose

M15/40

213.85

31 May 1984

30 May 2026

Mining

M15/128

191.40

26 February 1985

25 February 2027

Mining

M15/133

60.74

8 July 1985

7 July 2027

Mining

M15/147

9.70

11 December 1984

10 December 2026

Mining

M15/1808

9.69

28 June 2013

27 June 2034

Mining

COOLGARDIE GEOLOGY
The Coolgardie Goldfield greenstone sequence is comprised of a series of mafic and ultramafic volcanics overlain
by sedimentary rocks. The greenstone sequence is metamorphosed to amphibolite facies, bounded and
intruded by I-type granites, pre-tectonically by the Burra Granite to the southwest and granitic gneiss to the
southeast, the syntectonic Bali and Calooli monzogranites to the west and intruded by the Bonnievale and
Mungari granites to the north (Figure 2).
In general, the district litho-stratigraphy can be subdivided into three units, with the basalts forming the
lowermost unit, overlain by ultramaﬁc unit (komatiite), and further by a felsic unit, which terminates the
greenstone sequence. The felsic unit is composed of felsic volcanics and volcaniclastic rocks which are
intercalated with shales and clastic sedimentary rocks (Figure 2). All three units present in the Company’s
tenements area, however the mafic and ultramafic volcanics occupy most of the tenements (Figure 3).

Figure 2: Rock classification in the Coolgardie Project
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Figure 3: Felsic units in The Coolgardie Tenements and surrounding region

The greenstone sequence was intruded by felsic dykes, including the MacPhersons tonalite dyke that hosts goldbearing quartz veins forming the MacPhersons deposit (Figure 2 above).
Within the Coolgardie Goldfield, gold is found in two distinct settings: near surface supergene or oxide gold
deposits and Archean lode gold deposits. Significant gold has been produced from both sources. The majority of
the supergene gold that has been mined in the Coolgardie region can be correlated with an underlying lode gold
source.
The Archean lode gold deposits of the Coolgardie Goldfield are dominated by veins, breccia zones, stockworks
and/or shear zones; not hosted by a specific greenstone lithology but by a number of different lithologies,
generally always within the greenstone succession. Mineralisation occurs typically adjacent to or within major
tectonic zones, which includes shear zones, deformation zones and fold hinges, predominantly on or close to
the lithological contacts and is generally thought to have been broadly synchronous with peak metamorphism
(about 2,650 Ma).
Within the Coolgardie Goldfield, five main styles of Archean lode gold deposits have been recognized:





gold in sill-like differentiated diorites at contacts between ultramafic to mafic flows (Type 1). This
includes Tindals, Brilliant, Brilliant North, Dreadnought, Rose Hill, Queen of Sheba, Cookes Pit, King
Solomon, Lord Bob deposits.
in differentiated gabbro-basalt sequences with often fault- bounded stockwork quartz vein sets (Type
2), Three Mile Hill and Greenfields represent the Type 2 style.
laminated quartz reefs sited in brittle - ductile shear zones, often seen at lithologic contacts and in
association with diorites and related intrusions or interflow sedimentary units such as black shales (Type
3). Type 3 gold deposits are represented by Baileys Reward, Burbanks, Norris, Boundary and Empress
North.
6
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ductile shear zone hosted by the ultramafic rocks (Type 4). This type includes Barbara Surprise, Gunga
West, Jackpot and Gala and Tyco (Figure 4 below).
Felsic intrusion hosted vein systems (Type 5). This is the most uncommon found to date in the Coolgardie
Goldfield is seen at MacPhersons Reward (Figure 4), where gold mineralisation is associated with quartz
veins and sulﬁdes that are structurally controlled within and adjacent to a tonalite intrusion. Gold is
mostly within quartz veins.

Figure 4: A-Cap & Macphersons Long Section

Figure 5: A-Cap Pit Design
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Figure 6: MacPhersons Pit Design

Figure 7: Tycho Cross Section
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Figure 8: Tycho Pit Design

COOLGARDIE RESOURCES

The gold resources at Coolgardie (the Resources) estimated at 0.5 g/t cut-off stand at 3,811,000 tonnes at
1.63 g/t Au for approximately 200,600 ounces of gold (Table 4).
Table 4: JORC 2012 Compliant Coolgardie Gold Resources included in PFS as at June 2017
Coolgardie
Resources

Measured

Indicated

Inferred

Total

Tonnes
(kt)

Grade
(g/t)

Au
(koz)

Tonnes
(kt)

Grade
(g/t)

Au
(koz)

Tonnes
(kt)

Grade
(g/t)

Au
(koz)

Tonnes
(kt)

Grade
(g/t)

Au
(koz)

690

1.36

30.1

1,216

1.71

66.9

616

2.41

47.8

2,523

1.79

144.8

Tycho

-

-

-

600

1.44

27.8

640

1.22

25.2

1,240

1.33

53.0

Total

690

1.36

30.1

1,816

1.61

94.7

1,256

1.81

73.0

3,763

1.63

197.8

MacPhersons

Notes: Figures have been rounded and hence may not add up exactly to the given totals. MacPhersons Resources include A-Cap.

Mineral Resources above are reported as inclusive of Ore Reserves.
The classifications of Resource confidence levels were initially undertaken by S. Hodgson and G. Louw,
consultants of CSA Global as per 2004 JORC Code guidelines, and updated to report per 2012 JORC Code
guidelines by the Company as part of the PFS and Reserve estimation (see Appendix 1 for JORC Code tables).
Three-dimensional block models were generated for each of the prospects. Estimation was completed using 1m
composites, with the Ordinary kriging interpolation method for gold. Average density was estimated by the rock
types based on diamond drill core measurements and assigned to the corresponding blocks of the model.
The Resources were assigned to three material types, oxidized, transitional and fresh, defined by the degree of
weathering within the sulphides. Oxidized includes intensely weathered rocks where primary features are
completely destroyed and 100% of sulphides are oxidized. Transitional, includes rock containing mixture of
weathered and unweathered sulphides. Fresh material is defined by presence of 100% unweathered sulphides.
The material type is important for the application of metallurgical recoveries, which vary for each type.
9
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MacPhersons Deposit
The MacPhersons Deposit (incorporating the A-Cap area) consists of 2.5Mt at 1.79g/t for 144,800oz of gold,
mainly in the Measured and Indicated resource categories (Table 4). The mineral resource estimate is based on
709 drill holes totalling 49,319.9m. Drillhole data was validated by CSA consultants and only the reliable data
supported by robust QA/QC procedures were used for resource estimation. The resource model was strictly
controlled by geology. The gold lodes were constrained by wireframes using 0.5 g/t Au as a nominal lower cut of
and grade was estimated within the volumes constrained by wireframes using hard-boundary approach.
Geostatistical method of Ordinary Kriging was used for estimation the gold grade. Resources were classified into
Measured, Indicated and Inferred categories based on the distance to the drill holes and number of samples used
for estimation. All factors relevant to the resource estimation of the deposit have been taken into account, in
particular, attention was paid to the historical data where reliability was unclear and therefore was not used for
estimation and classification of the Measured Resources.
Tycho Deposit

The Tycho Deposit consists of 1.24Mt at 1.33g/t for 53,000oz of gold (Table 4). The mineral resource estimate
was based on 49 diamond drill holes and 24 Reverse Circulation (RC) drill holes drilled by the previous project
owner (MacPhersons Resources Ltd). Rigorous QA/QC procedures were used during sampling and assaying
assuring good quality that was validated by the current review. For geological interpretations, the older drill holes
were used, including 3 diamond, 99 RC holes and 67 rotary air blast holes. Gold lodes were constrained by
wireframes and grade geostatistically estimated into block model cells using Ordinary Kriging technique.
Resources were classified into Indicated and Inferred categories based on current drill coverage, confidence in
geological and grade continuity and geostatistical parameters. In 2016, Primary drilled 4 RC holes for verification.
of the significant intersections reported by the previous drilling. All previous results have been verified by the
Primary’s drilling, confirming that gold lodes at the Tycho deposit in places form thick high-grade bodies which
are continuous along strike and in the down-dip direction. Overall results of the verification drilling were the
same or better than resource definition drilling.
GOLD PRICE FORECASTS AND MARKETING
Due to the short mine life of the Project and strong outlook for the gold price (consensus forecasts for gold are
>$1,600/ounce), a gold price of $1,600/ounce was incorporated into the financial model over the life of the
Project taking into account the timing for start-up, the current AUD spot price compared to the USD at time of
study and a forecast continuation of the rising gold price.
The Company notes that no offtake or hedging agreements have been entered into and it will be selling at market
rates into the spot market.

MINING FACTORS AND ASSUMPTIONS
Entech were appointed to carry out the mining optimisations, designs and schedules which involved importing
the MacPhersons and Tycho Resources into Whittle pit optimisation software. The optimisations included
updated inputs that have been ascertained from the study. Some of these updated inputs included the
confirmation of major costs of current market pricing with level of accuracy in line with PFS studies, metallurgical
recoveries from recent test work confirming past performance when operating last and overall pit slope angles
10
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from geotechnical studies. The optimisation software had successfully generated pits shells from $1,000/ounce
gold price. Optimisation runs were conducted on $50/ounce price increments, generating the notional shells for
each run up to $2,000/ounce. The Company decided the $1,460/ounce pit shell provided sufficient freeboard
to the current gold price and a solid foundation for final pit designs used in the study.
Mine designs included geotechnical imports from Entech’s own geotechnical team who reviewed existing pits in
the immediate area and fresh diamond drill core. There were recommendations of a series of wall and batter
angles for pit designs. The current pit walls to 60m depth have stood up for over 25years and this was taken into
account.
Pit designs assume open pit mining using two 100t excavators for the top half of the pits to remove the bulk of
overburden and then reducing to one excavator for the lower half of the pit and where ore will be intersected.
As the study progressed, it became obvious there will be several potential underground operations commenced
from these pits and, as such, future opportune portal positions were built into the design.
Mining dilution is factored at 10% for all pits; mining recovery is 90% for all the prospects. A minimum mining
width of 2.0 m was adopted, however, visual definition of the ore zone will be used during the mining phase by
the pit geologist to further minimise dilution as observed during the process of mining. These parameters are
considered appropriate for the types of mineralisation observed at Coolgardie.

COOLGARDIE METALLURGY

Primary appointed GR Engineering Services Pty Ltd (GRES), to oversee and coordinate the metallurgical
requirements for the PFS. ALS and SGS undertook the metallurgical test work in its Perth laboratories.
Historical metallurgical test work conducted on the MacPhersons Reward deposit was reviewed by GRES. The
ore was classified as hard, based on the Ball Mill Work Index (BWi) of 17kWh/tonne, and the proportion of gold
recovered by gravity concentration ranged from 14 to 37%. Whole ore cyanide leach tests at a grind size of 80%
passing 75µm gave high gold extraction of 97.5% over 48 hours.
Current testing on composite samples of fresh and transition ores from the Tycho deposit has returned ore
hardness results at the lower end of the range, with BWi results of 9.5kWh/t and 7.9kWh/t respectively. Gravity
concentration and leaching tests in site water at a grind size of 80% passing 106µm have yielded gravity
recoveries of 52% and 59% respectively, and overall recoveries of 93% and 97% respectively. In these tests
cyanide consumption was modest at 1.1kg/t and 0.9kg/t for the fresh and transition samples respectively while
lime consumption was slightly elevated at 5.6kg/t and 6.7kg/t respectively.
RESERVE
The PFS includes a maiden gold Ore Reserve of 1,069,000 tonnes at 1.7 g/t Au for 58,000 ounces of gold based
on Measured and Indicated Resources (Table 5).
Table 5: Ore Reserve Estimate as at October 2017
Resource
Classification

Ore Tonnes

Grade (g/t Au)

Contained Metal (oz
Au)

Proved

267,000

1.5

13,000

Probable

802,000

1.8

45,000

Total

1,069,000

1.7

58,000

11

ASX ANNOUNCEMENT
ASX: PGO

17 October 2017

In accordance with ASX Listing Rule 5.9.1, the Company provides the following information:

For personal use only











A PFS has been completed for the Coolgardie Gold Project, as set out in this announcement, and a
summary of the assumptions employed are:
The PFS proposes an operation processing 1,273ktpa of ore to recover approximately 65,000oz
of gold over a mine life of 28 months. The PFS found that the Project is physically and
economically viable with a low upfront capital outlay of $850,000, of which the Company
currently expects, based on negotiations with preferred mining contractor, that approximately
$750,000 will be deferred by up to 3 months after production commencement.
The PFS is based on production from Measured, Indicated and Inferred Resources and for this
reason the full amount mined in the PFS is not appropriate to be included in an Ore Reserve
estimate.
Measured and Indicated Resources have been converted to Proved and Probable Ore Reserves
respectively subject to mine design physicals and an economic evaluation and based on the
financials and modifying factors determined as part of the PFS. 39% of the Measured Resource
has been converted to Proved Reserves; and 44% of the Indicated Resource has been converted
to Probable Reserves.
Classification
The Probable Ore Reserve is based on that portion of the Indicated Mineral Resource within the
mine designs that may be economically extracted and includes an allowance for dilution and
ore loss. No Measured Mineral Resource contributes to the Probable Ore Reserves.
The Proved Ore Reserve is based on that portion of the Measured Mineral Resource within the
mine designs that may be economically extracted and includes an allowance for dilution and
ore loss.
The Mineral Resource estimate appropriately reflects the view of the Competent Person.
The mine plan used in the Ore Reserve estimate includes approximately 15% of Inferred
Resource that is mined each month from the start of mining. This Inferred Resource is not
considered material to the value of the Project and is not included in the estimation of the Ore
Reserves.
Mining
Ore from MacPhersons and Tycho will be extracted using surface mining techniques. Surface
mining contractors will provide mining services using a conventional mechanised fleet
consisting of 120 t sized excavators loading 90 t trucks for load and haul, with diesel powered
mobile drills drilling blastholes and ANFO emulsion explosives delivered to these holes by mobile
explosive mixing units.
Processing
Metallurgical recoveries were based on detailed independent studies completed by GR
Engineering.
Processing will be undertaken at a toll treating facility and metallurgical studies have shown it
to be amenable to processing.
The ore throughout will be campaigned on a 3 weeks on: 3 weeks off basis at an estimated
throughput of 120tph. Metallurgical recoveries have been estimated between 94% and 96%.
Cut-off Grades
Cut-off grades were determined on unit costs based on contractor quotes for previous design
iterations. Revenue assumptions considered in the cut-off grade calculations were an assumed
12
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gold price of $1,600/oz and processing recovery of 94% based on detailed independent expert
studies.
Estimation Methodology
The Coolgardie Ore Reserve estimate is based on a detailed block model of the Mineral Resource
and a detailed mine design. The Ore Reserve is based on a spatially supported and explicit
mining schedule.
Material Modifying Factors
Open pit unplanned dilution has been mathematically modelled.
Mathematical factors used were 10% mining dilution and 90% mining recovery.

MINING SCHEDULE AND OVERALL MINING APPROACH
A proposed mining schedule for the life of mine is set out below:

Ore Mined - JORC Classifications
Ore tonnes

800,000
600,000
400,000
200,000
1

2

Mining Year
Measured

Indicated

Inferred

A small amount (approximately 15%) of Inferred Resource was captured by the final pit designs and will be mined
each month from the start of mining. The Company confirms that the inclusion of the Inferred Resources are not
a determining factor for the Project to be viable.

Total material movement for the project from 3 pits is approximately 6,000,000 Bank Cubic Metres (bcm), made
up of approximately 472,000 bcm of ore and approximately 5,575,000 bcm of waste for an overall stripping ratio
of 11.3:1, waste to ore. The depth of the pits ranges from 70 m to 105 m. Individual pit inventory breakdown is
shown in Table 6 below.
Table 6: Breakdown of Inventory and Metrics by Pit
Resource

Ore tonnes

Grade g/t

Ounce
insitu

Pit depth

Ore
volume

Waste
volume

MacPhersons
Acap
Tycho
TOTAL

652,000
122,000
498,000
1,273,000

1.8
2.0
1.6
1.7

36,400
7,700
24,900
69,000

105
70
85
var

241,800
46,800
183,400
472,000

2,985,000
1,007,000
1,582,000
5,574,000
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Mining will be on a continuous shift basis and based on a 12-hour working shift. The trucking and excavator fleet
varies depending on which phase of the pit being mined, supported by standard ancillary mobile equipment and
plant. The mobile equipment availability has been assigned to 26 days per month (85%).
Drill and blast activities will be carried out from surface on 5 m benches and then excavated in 2.5 m passes. Preproduction mining activities include mobilisation, site set up, clearing, grubbing and the stockpiling of topsoils.
Waste will be hauled to waste dumps located nearby.
RC grade control drilling will be undertaken on 20 m panels before the mining of the benches.

The ore delivery schedule is set at min 40,000 tonnes of ore per month to a toll processing facility. Haulage is via
semi- trailer trucks and will access the Coolgardie-Esperance Highway north of the Project area. The apron
entering the highway is already established from previous activities. The Coolgardie- Kalgoorlie Highway is
classified as RAV 7.
The site infrastructure to be established includes contractor’s offices, service bays, run of mine (ROM) pads,
magazines, water pipelines and road network linking the pit operations. Most of these facilities are in place from
previous activities and only minimal tidy up of past activity is required. Primary Gold technical and supervisory
staff will operate from existing office facilities adjacent to MacPhersons pit.

A full site layout of the Coolgardie operations with pit outlines, waste dumps and site infrastructure is presented
in Figure 9.
The mine workforce consists of ~14 Primary staff and a selection of consultants for the administration and
management of the Project plus mining contractors for a total manning of 108.
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Figure 9: PGO Site Layout Plan
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Request for Quotation process
The key operating cost elements in the financial model were based on firm prices as tendered by the relevant
contractors.
Royalties
At present, State royalty of 2.5% is payable on realised value of the sold gold with the first 2,500 ounces produced
in each financial year is exempted from this royalty.
Coolgardie has a third-party royalty affecting revenue. A royalty of $2/t is payable for the mining leases listed in
Table 7 below.
Cost Matrix
Table 7 provides a breakdown of operating costs per unit over the life of the Project.
Table 7: Operating Costs Breakdown
OPERATING COSTS
(gold price at A$1,600/ounce)

LOM Cost
(A$)

LOM Cost/Ore Tonne
(A$)

LOM Cost/Ounce
(A$)

Mining

$35.7M

$28.1

$548

Processing, Haulage and Refining Costs

$43.3M

$34.0

$663

General Administration

$3.3M

$2.5

$49

Royalties

$5.1M

$4.1

$80

TOTAL OPERATING COSTS

$87.4M

$68.7

$1,340

CAPITAL COSTS
Pre-Mining Capital Costs
Based on advanced negotiations to date, the Company expects that the mining services contract it will enter into
will include provision that $750,000 of pre-mining capital costs will be deferred for up to 3 months after the
commencement of mining.
All work activities conducted during the three months prior to commencement of mining have been included in
the scope of works and costed within the tender pricing and allocated to pre-mining capital.
Infrastructure capital includes the construction of site infrastructure/offices, roadworks and highway access.
Potable water is available utilising Coolgardie’s existing scheme water system. Diesel generators will provide
power for offices and workshop.

Pre-production mining capital includes a program of site preparation included clearing, grubbing and topsoil
stockpiling, as well as an initial grade control program before mining.
Pre-production administration capital is the associated on-site management and staff costs to run the programs.
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An Aboriginal Heritage Survey was completed across Mining Leases 15/40, 15/128, 15/133, 15/147, 15/148 and
M15/1808 that underlie the project area. The survey was completed in February 2017 by an anthropologist, in
association with four Aboriginal heritage consultants from the Central West Group. The survey covered well
outside the proposed Coolgardie Gold Project work area to allow for future expansion. The survey did not identify
any Aboriginal Heritage Sites or Heritage Places and approved all currently proposed mining activities.
ENVIRONMENTAL
The environmental baseline studies have been completed including flora and fauna, surface water ground water,
subterranean fauna, topsoil, air quality and waste rock characterisation.

As part of the permitting process a native vegetation permit has been lodged with the Department of Mines and
Petroleum (DMP) for clearing on M15/40 and M15/128 as the proposed activities trigger the clearing permit
requirement. The initial baseline flora and fauna survey did not record any priority taxa, no threatened flora, and
no sightings of fauna on the EPBC Threatened fauna list. The impact of the proposed mining on flora and fauna
was assessed as being localised, small to negligible, and therefore manageable.
A licence application to take water in relation to the dewatering has been lodged with Department of Water and
Environmental Regulation (DWER), while the Prescribed Premise licence application for the project has been
lodged also with the DWER.
The Mining Proposal and Project Management Plan have been submitted to be DMIRS with the PMP already
approved.
HYDROGEOLOGY
Rockwater Pty Ltd undertook surface water and hydrogeological studies for the Coolgardie Gold Project. The
surface water assessment recommended several crossings as simple floodways on the proposed road traversing
between the MacPhersons and Tycho mining areas.
The hydrogeological assessment that involved five exploratory bores of which one was converted into a
dewatering bore documented that pit water inflows will range from 1 to 3 L/s. It is estimated that the amount of
annual dewatering will be in the vicinity of 200,000 kl of which the majority will be used for dust suppression.
OTHER
Primary has identified and consulted Key Stakeholders in regards to the Coolgardie Gold Project. These include
the Shire of Coolgardie, members of the Coolgardie local community, the pastoralist, various government
agencies, the traditional owners and third-party mining companies working in the immediate area.
Consultation with the Key Stakeholders will be ongoing through the approval process and during operations to
ensure areas of concern are addressed and managed.
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COOLGARDIE EXPLORATION POTENTIAL
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The Company continues to explore and evaluate the potential over the tenement area at Coolgardie for near term
project growth (see ASX: 29 June 2017). Ongoing mapping and geological interpretation of the lease combined
with the recent drilling results (see ASX: 9 January and 13 February 2017) has revealed the potential to uncover
virgin deposits with the potential for both open pit and underground operations.
Three initial distinct zones have now been identified by Primary for their exploration potential (Figure 10), with
approximately 70 percent of the tenement package still to be assessed. The focus of historical activity has centred
on less than 10 percent of the tenement package, around the very northern tip of the lease where the
MacPhersons pit is located and only to a depth of approximately 40m. There has been no significant activity
elsewhere across the lease holding.

Figure 10: Newly identified zones for prioritisation of exploration programmes

Figure 11: Aeromagnetic image of northern area with significant drill results
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The Company has all the necessary approvals to undertake the next drill program of 290 holes to methodically
assess prospectively for both satellite pit and underground deposits with the intention of undertaking exploration
drilling concurrent with mining operations during 2018.
Exploration Zone 1
A prominent feature of Primary’s leases is a set of shear zones oriented in the north-west south-east direction,
commonly referred to as “cross-cutting structures”, denoted as Zones 1 and 3 on Figure 10 above.
Zone 1 contains a cross cutting structure extending from the vicinity of Bakers on the western side of the lease
through Franks Find to the eastern side adjacent to Tycho. Surface expressions of old abandoned shallow shafts
confirm the direction of these structures outlined in aeromagnetic surveys with previous results including 2m @
51.2g/t Au at Franks, 4m @ 19.4g/t Au near Bakers and 2m @ 30.4g/t Au midway between Franks and Bakers
(Figure 11 above).

Figure 12: Zone 1 priority exploration area overlain on aeromagnetic image. See Figure 13 for cross sections

Bakers deposit was partially mined in the past using shallow open pit with depths less than 25m and significant
gold mineralisation remaining below the old pit. Historical drill holes confirm mineralisation extending to a depth
of at least 100m and includes several high grade intercepts (Figure 13) such as 2.0m @ 38.5 g/t Au and 3.5m @
16.1 g/t Au.
Pumphreys and Tycho deposits are also located at either end of the known mineralisation along the strike of this
cross-cutting structure where it intersects the major shear zones, striking in the NE-SW direction (Figure 13).
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Figure 13: Zone 1 cross section between Pumphreys and Tycho
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The structure is marked by gold soil anomalies with the values commonly exceeding 100 ppb Au (Figure 14).

Figure 14: Auger soil geochemical survey results overlain over the aeromagnetic image.

Based on geochemical anomalies and surface structures, a targeted drill hole midway between Bakers and Franks
prospects undertaken during Primary’s maiden drill program confirmed mineralisation with an intersection of 2m
@ 30.4 g/t Au, indicating continuity of the gold-bearing structure at depth, 100m below the deepest existing
operation in Zone 1.
Exploration Zone 2
Exploration Zone 2 covers the major structure oriented in the NE-SW direction and running along the northwestern boundary of Primary’s tenement package (Figure 14 and 15). The structure hosts the gold-bearing
tonalite dyke that hosts MacPhersons gold deposit and two smaller deposits, A-Cap and Pumphreys. Prospectivity
of this structure was confirmed by Primary’s maiden drill campaign which discovered gold mineralisation at depth
and along strike with results including 2m at 15.3g/t Au (see ASX: 9 January and 13 February 2017).

Figure 15: Zone 2 priority exploration area overlain over the aeromagnetic image with quartz veins highlighted.
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Additionally, south-western extension of this structure is characterised by the presence of old mine workings,
including small pits and shafts. Reconnaissance geological mapping in this area has found numerous outcrops of
quartz veins distributed along the shear zone interpreted from the aeromagnetic data (Figure 15).
Exploration Zone 3

Exploration Zone 3 contains another structure crossing the central part of Primary’s leases and is represented by
a set of cross-cutting shear zones (Figure 10). Historical shallow drilling (40 – 60 m deep) intersected gold
mineralisation with grades up to 13 g/t Au (Figure 16). No follow-up exploration was undertaken and
consequently this highly prospective area is left largely unexplored.

Figure 16: Distribution of the gold mineralisation along the cross-cutting structure located in the middle part of the
PGO tenements

RISKS AND OPPORTUNITIES
Risks






A major fall in the gold price – the financial model assumes a price of $1,600/ounce.
Failure to sign toll treatment agreement with capacity of min 40,000 tonnes/month.
Failure to sign mining services agreement with deferred capital expenditure commitments.
Delays in obtaining the required regulatory approval.
Not achieving the modelled rates for mining production, dilution, mining recovery and metallurgical
recovery.

Opportunities




Future gold price >$1,600/ounce in the two-year operations period.
Obtain toll treatment capacity >40,000 tonnes/month.
Achieving better than the modelled rates for mining production, dilution, mining recovery and
metallurgical recovery.
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Utilizing ore sorter technology to separate ore from waste lowering overall tonnes hauled and milled
reducing costs whilst raising grade through the mill.
Strong exploration upside with the potential for low-cost drilling programs to substantially grow the
Resource.

For more information, please contact:
Garry Mills +61 8 6143 6700 or download the Primary Gold app from the App Store

Competent Persons’ Statements
The information in this report that related to Ore Reserves for the Coolgardie Project is based on and fairly represents
information compiled by Mr Craig Mann, a Competent Person, who is a Member of the Australasian Institute of Mining and
Metallurgy. Mr Mann is employed by Entech Pty Ltd, an independent consulting company. Mr Mann has sufficient
experience which is relevant to the style of mineralisation and type of deposit under consideration and to the activity which
he is undertaking to qualify as a Competent Person as defined in the 2012 Edition of the “Australasian Code for Reporting of
Exploration Results, Mineral Resources and Ore Reserves”. Mr Mann consents to the inclusion in this report of the matters
based on his information in the form and context in which it appears.
The information in this report that relates to Mineral Resources is based on and fairly represents information compiled by Dr
Marat Abzalov, a Competent Person, who is a Fellow of the Australasian Institute of Mining and Metallurgy. Dr Abzalov is an
employee of Primary Gold Limited. He has sufficient experience in estimation of resources of gold mineralisation, and has a
strong expertise in the all aspects of data collection, interpretation, geostatistical analysis, validation of the results and
classification of the Resources to qualify as a Competent Person as defined in the 2012 Edition of the “Australasian Code for
Reporting Exploration Results, Mineral Resources and Ore Reserves” (JORC Code). Dr Abzalov consents to the inclusion in
the report of the matters based on the information in the form and context in which it appears.
The information in this announcement that relates to Exploration Results (as that term is defined in the JORC Code) in respect
to the Coolgardie Project were reported by the Company on 28 November 2016, 9 January 2017, 13 February 2017 and 29
June 2017. The Company confirms that it is not aware of any new information or data that materially affects these results.

23

ASX ANNOUNCEMENT
ASX: PGO

For personal use only

17 October 2017

Appendix 1: JORC Code, 2012, Table 1
Reporting criteria presented in the Section 1 of the JORC Table 1 (Sampling techniques and data)

Criteria of
JORC Code
2012

(1.1.)
Sampling
techniques

Explanation given in the JORC
Code 2012
Nature and quality of sampling
(eg cut channels, random chips,
or specific specialized industry
standard measurement tools
appropriate to the minerals under
investigation, such as down hole
gamma sondes, or handheld XRF
instruments, etc). These examples
should not be taken as limiting
the broad meaning of sampling.

Details of the Reported Project

Details of the Reported Project

Tycho Deposit

MacPhersons Deposit

The resource definition drilling database for the deposit consists of
52 diamond holes for 4,943.6 meters, 123 RC holes for 7,507.5
meters, and 67 RAB holes for 3,090 meters.
The diamond drill core has been diamond sawn in half, with half
sent for assay and half retained for reference geotechnical and
metallurgical purposes. Sample intervals are between 0.3 m and
1.2m, with a majority at 1m, and determined by lithological, texture,
alteration and structural changes.
The resource definition RC holes was sampled using a cone splitter to
generate the 1m samples that were sent for analysis.
In 2016 Primary Gold has drilled additional 4 RC holes (300m total
length). The new drillholes were used for verification of the Resources
and was also used for obtaining collecting metallurgical samples.

Include reference to measures
taken to ensure sample
representivity and the
appropriate calibration of any
measurement tools or systems
used.

A combination of Reverse Circulation and Diamond holes were used
to determine the MacPhersons Reward and A-Cap resources. Because
A-Cap represents just an extension of the Macphersons gold lodes the
total resources are reported under a single name, calling it
Macphersons (MRE).
Mineral Resource of MRE was estimated using 709 drillholes for
49,320 metres drilled with 535 RC holes for 24,522m and 174
Diamond holes for 24,798m.
Out of these amount, the total of 6,530.0m were drilled within the
mineralised domains (including 4,201.75m of diamond core
and2,328,25m of RC)
The RC holes drilled and sampled in 1m intervals to obtain a 3kg cone
split sample which was then pulverised to produce a 40g charge for
fire assay, using the FA40AAS process.

Representivity of the samples was assured by rigorous control of the
drilling procedures. Average core recovery has been close to 100%.

Diamond drill holes were HQ and HQ3 size. Geologists selected
intervals to be sampled and core was cut in half and dressed which
was then processed to give a 40g sample for fire assay analysis using
the FA40AAS process. Remainder of core stored in trays, onsite for
historical records.
Representivity of the samples was assured by rigorous control of the
drilling procedures. Average core recovery has been close to 100%.

RC samples was split using cone splitter that produces
representative sample for the 1m of a drilled interval

RC samples was split using cone splitter that produces
representative sample for the 1m of a drilled interval
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Drilling
techniques
(1.2.)

Drill sample
recovery
(1.3.)

Aspects of the determination of
mineralisation that are Material
to the Public Report. In cases
where ‘industry standard’ work
has been done this would be
relatively simple (eg ‘reverse
circulation drilling was used to
obtain 1 m samples from which 3
kg was pulverised to produce a 30
g charge for fire assay’). In other
cases more explanation may be
required, such as where there is
coarse gold that has inherent
sampling problems. Unusual
commodities or mineralisation
types (eg submarine nodules)
may warrant disclosure of
detailed information.

Standard procedure of using a diamond core and reverse circulation
samples were applied.

Standard procedure of using a diamond core and reverse circulation
samples was applied.

Diamond core was logged and sawn in half. RC samples were logged
and collected at 1 m intervals using cone splitter. All samples were
sent to Kalgoorlie Assay Laboratory of Inspectorate Kalassay Ltd
(Kalassay) where they were prepared following the industry standard
procedures and 40 g charge was submitted to for fire assay with
atomic-absorption finish (laboratory code FA40AAS).

Diamond core was logged and sawn in half. RC samples were logged
and collected at 1 m intervals using a cone splitter. All samples were
sent to Kalgoorlie Assay Laboratory of Inspectorate Kalassay Ltd
(Kalassay) where they were prepared following the industry standard
procedures and 40 g charge was submitted to for fire assay with
atomic-absorption finish (laboratory code FA40AAS).

Drill type (eg core, reverse
circulation, open-hole hammer,
rotary air blast, auger, Bangka,
sonic, etc) and details (eg core
diameter, triple or standard tube,
depth of diamond tails, facesampling bit or other type,
whether core is oriented and if so,
by what method, etc).

The resource definition drilling database for the deposit consists of
52 diamond holes for 4,943.6 meters, 123 RC holes for 7,507.5
meters, and 67 RAB holes for 3,090 meters.
In 2016 Primary Gold has drilled additional 4 RC holes (300m total
length). The new drillholes were used for verification of the Resources
and was also used for obtaining collecting metallurgical samples.

The Resource database consists of a total of 709 holes for 49,320
metres drilled with 535 RC holes for 24,522m and 174 Diamond holes
for 24,798m.

Method of recording and
assessing core and chip sample
recoveries and results assessed.

Diamond core recovery was measured by comparing the length of
the recovered drill core with nominal length of the drilled intervals
that was read from the drill core blocks.

Diamond core recovery was measured by comparing the length of
the recovered drill core with nominal length of the drilled intervals
that was read from the drill core blocks.

RC sample weight was documented for every sample received in the
laboratory. This was a part of the QAQC procedures.

RC sample weight was documented for every sample received in the
laboratory. This was a part of the QAQC procedures.

For the diamond drilling, oriented HQ and HQ3 cores were drilled,
which were then surveyed at approximately 30m intervals using a
Reflex downhole survey tool to represent the orientation of the drill
holes.
RC holes surveyed at collar and approximately 30m intervals using a
downhole camera for orientation.
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Logging (1.4.)

The RC samples were weighed upon delivery to the laboratory which
was logged and supplied within the assay report for identification of
any sample bias. Geologists then monitor the variance of sample
weights to determine the process change required to return to 3kg
sample size.
Measures taken to maximise
sample recovery and ensure
representative nature of the
samples.

Drilling parameters were adjusted to maximise recovery. This
included frequent changes of the drill bits when recovery was
tending to drop.
Average core recovery was close to 100%

Drilling parameters were adjusted to maximise recovery. This
included frequent changes of the drill bits when drilling through
tonalite dyke, where recovery was tending to drop due to excessive
hardness of the rocks.
Average core recovery was close to 99%

Whether a relationship exists
between sample recovery and
grade and whether sample bias
may have occurred due to
preferential loss/gain of
fine/coarse material.

No relationships have been demonstrated between recovery% and
grade

No relationships have been demonstrated between recovery% and
grade

Whether core and chip samples
have been geologically and
geotechnically logged to a level of
detail to support appropriate
Mineral Resource estimation,
mining studies and metallurgical
studies.

All diamond core holes and RC holes were geologically logged.

All RC chips and Diamond core was geologically logged for lithology,
alteration, mineralisation and oxidation state and reported to the
database.

Geological logging of drill-core included records of lithology,
alteration, mineralisation and oxidation state.
Geological logging was to record details which will be sufficient for
estimation of the Mineral Resources. Geotechnical logging was
limited only to recording of degree of weathering and appearance of
the water (water table) in the drill hole.

Diamond core from holes MRDH400 – 486 were geotechnical logged
with RQD, Fracture Frequency, Core recovery percentage, Alpha and
Beta angles on every metre, before cutting of the core and samples
are taken.
The geotechnical information is recorded in the database to assist in
the interpretation of ore zones and relevant structures or contacts
encountered in the drilling.
All geological and geotechnical logging was made to the details
which will be sufficient for estimation of the Mineral Resources and
Ore Reserves.
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Sub-sampling
techniques
and sample
preparation
(1.5.)

Whether logging is qualitative or
quantitative in nature. Core (or
costean, channel, etc)
photography.

Logging was quantitative and consist of diagnostics of the rocks and
minerals and degree of the rocks weathering

Logging was quantitative and consist of diagnostics of the rocks and
minerals and degree of the rocks weathering

Diamond core was photographed

Diamond core was photographed

The total length and percentage
of the relevant intersections
logged.

100% of the drillholes were logged.

100% of the drillholes were logged.

If core, whether cut or sawn and
whether quarter, half or all core
taken

Diamond core was sawn in half with one half submitted to the
Kalgoorlie Assay Laboratory of Inspectorate Kalassay Ltd (Kalassay).

Diamond core was sawn in half with one half submitted to the
Kalgoorlie Assay Laboratory of Inspectorate Kalassay Ltd (Kalassay).

If non-core, whether riffled, tube
sampled, rotary split, etc and
whether sampled wet or dry.

RC samples were obtained by cone splitter on the rig with the
samples submitted to the Kalgoorlie Assay Laboratory of
Inspectorate Kalassay Ltd (Kalassay).

RC samples were obtained by cone splitter on the rig with the
samples submitted to the Kalgoorlie Assay Laboratory of
Inspectorate Kalassay Ltd (Kalassay).

For all sample types, the nature,
quality and appropriateness of
the sample preparation
technique.

Standard sample preparation technique that is used by gold
companies in Kalgoorlie region was applied to samples from the
Tycho deposit. The gold assay was made using pulverised 40 g
charge.

Standard sample preparation technique that is used by gold
companies in Kalgoorlie region was applied to samples from the
MRE resource. The gold assay was made using pulverised 40 g
charge.

Quality control procedures
adopted for all sub-sampling
stages to maximise representivity
of samples.

Quality of comminution (grinding and pulverising) was checked at
random by control sieving made by a lab personnel. No deviations
from the sampling protocol was reported.

Quality of comminution (grinding and pulverising) was checked at
random by control sieving made by a lab personnel. No deviations
from the sampling protocol was reported.

Measures taken to ensure that
the sampling is representative of
the in situ material collected,
including for instance results for
field duplicate/second-half
sampling.

Duplicate pulp samples were analysed in the independent
laboratory.

77 RC field duplicates and 56 diamond field duplicates were
submitted to KalAssays during the exploration phase. The results
indicate a good correlation between the original and field duplicate
with a slope of regression of 0.98 for RC field duplicates and 0.94 for
diamond core field duplicates.

No field duplicates have been submitted for testing due to the
requirement to keep the remaining half core for metallurgical and
geotechnical purposes
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Quality of
assay data
and
laboratory
tests (1.6.)

Analysis shows increased scatter around the lower Au values
between 0 and 0.2g/t.

Whether sample sizes are
appropriate to the grain size of
the material being sampled.

Samples are approximately 3kg which is a standard size in the
Kalgoorlie region for the gold samples.

Samples are approximately 3kg which is a standard size in the
Kalgoorlie region for the gold samples.

The nature, quality and
appropriateness of the assaying
and laboratory procedures used
and whether the technique is
considered partial or total.

All assays were completed using FA40AAS fire assay digest with a
40g charge and an AAS finish.
Fire assay method is an industry standard technique for assaying the
gold mineralisation and the method produces the most complete
estimate of gold concentration in a sample.

All assays were completed using FA40AAS fire assay digest with a
40g charge and an AAS finish.
Fire assay method is an industry standard technique for assaying the
gold mineralisation and the method produces the most complete
estimate of gold concentration in a sample.

For geophysical tools
spectrometers, handheld XRFs,
etc, the parameters used in
determining the analysis
including instrument make and
model, reading times,
calibrations factors applied, etc.

Not applicable

Not applicable
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Nature of quality control
procedures adopted (eg
standards, blanks, duplicates,
external laboratory checks) and
whether acceptable levels of
accuracy (i.e. lack of bias) and
precision have been established.

Sufficient QAQC and data validation has been undertaken to verify
the integrity of the assay data. QAQC measures include insertion of
commercial standards and blanks to the sample stream, laboratory
repeats, and umpire laboratory checks.

Sufficient QAQC and data validation has been undertaken to verify
the integrity of the assay data. QAQC measures include insertion of
commercial standards and blanks to the sample stream, laboratory
repeats, and umpire laboratory checks.

A program of commercial standard reference material and onsite
blank material insertion to the sample stream was instituted during
the resource definition drilling for diamond drilling and RC samples.
Standard samples are inserted with the every submitted batch of
the samples. For the first 25 diamond holes MacPhersons has
alternately inserted commercial standards or blank pulp every 10
samples. From hole 26 onwards insertion occurred every 30
samples.

A program of commercial standard reference material and onsite
blank material insertion to the sample stream was instituted during
the resource definition drilling for diamond drilling and RC samples.
Standard samples are inserted with every submitted batch of the
samples.

Validation of the samples was made by submitting their duplicates
to an independent laboratory for umpire laboratory checks. Umpire
assaying was carried out by the Australian Laboratory Services Pty
Ltd (ALS) laboratory in Kalgoorlie, WA. A total of 56 samples were
sent with 53 of these being drill hole sample pulp duplicates, 2
blanks and one standard. Analysis of the results of the umpire assays
compared to the original laboratory assays show they correlate well
(Figure).
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Verification
of sampling
and assaying
(1.7.)

Fig. Au Assay scatterplot - Umpire vs Original (3 outliers removed)
These QAQC measures have shown that the assay data from the
diamond and RC drilling accurately represent Au grade of the
mineralised intercepts and may be used in the Mineral Resource
estimation
The verification of significant
intersections by either
independent or alternative
company personnel.

Significant intersections have been verified by the Primary Gold’s
recent drilling, undertaken in 2016.
The assay results have validated the previous significant
intersections and confirmed that gold lodes at the Tycho deposit in
places form thick high-grade bodies. Overall results of the
verification drilling were the same or better than resource definition
drilling.

Fig. Cross-section of the Tycho deposit drawn through drillholes
drilled by Primary Gold in 2016
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Seven twinned diamond holes were used to test quality of assay
data between previous historical holes and recent diamond drilling
programs. There is good correlation between the larger gold
intercepts between the different diamond programs.
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The use of twinned holes.

Twin holes were used at the project, although in a limited amount,
and the results has shown a good consistency of the estimated
grades. Differences between the drill holes are at the acceptable for
orogenic gold level

Documentation of primary data,
data entry procedures, data
verification, data storage
(physical and electronic)
protocols.

Data are stored in the Access database of the company, which is
located in the company’s server
And can be accessed by authorised personnel only.
Data for resource estimation was exported from the database base
by MacPhersons (that time the project owners) in the form of Excel
spread sheets and supplied to CSA.
After additional check and verification of the data CSA has imported
the lithological logs and assay data into Datamine for geological
modelling and resource estimation.
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All Drillhole data was stored in the Access database of the company,
which is located in the company’s server and can be accessed by
authorised personnel only.
Data for resource estimation was exported from the database by
MacPhersons (that time the project owners) in the form of Excel
spread sheets and supplied to CSA.
After additional check and verification of the data CSA has imported
the lithological logs and assay data into Datamine for geological
modelling and resource estimation.
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Location of
data points
(1.8.)

Discuss any adjustment to assay
data.

The drilling made before Macphersons took ownership of the
project is characterised by inadequate QAQC procedures. These drill
holes are referred here as ‘historic’ and they have not been used for
grade estimation. Data from these holes was used to assist
geological interpretation of the mineralisation zones.
Only the 49 diamond drill holes completed by MacPhersons in 2010
and 2011 and the 24 RC holes completed in 2012 have been used for
the grade estimate.
No adjustments are made to the chosen data, and it is believed that
data does not require any additional adjustments.

Accuracy and quality of surveys
used to locate drill holes (collar
and down-hole surveys),
trenches, mine workings and
other locations used in Mineral
Resource estimation.

The drilling made before Macphersons took ownership of the
project is characterised by inadequate QAQC procedures. These drill
holes were mostly of a RAB type and referred here as ‘historic’ data
which have not been used for grade estimation. Data from these
holes was used to assist geological interpretation of the
mineralisation zones.
Only the 49 diamond drill holes completed by MacPhersons in 2010
and 2011 and the 24 RC holes completed in 2012 have been used for
the grade estimate.
No adjustments are made to the chosen data, and it is believed that
data does not require any additional adjustments.

The location of drill-hole collars has been surveyed by total station
DGPS methods. All the MacPhersons diamond drill-holes have down
hole surveys.

The location of drill-hole collars has been surveyed by total station
DGPS methods. All the MacPhersons diamond drill-holes have down
hole surveys.

All RC holes, drilled by Primary Gold in 2016, have been down hole
surveyed using Reflex camera.

For the diamond drilling, oriented HQ and HQ3 cores were drilled,
which were then surveyed at approximately 30m intervals using a
Reflex Gyro downhole survey tool to represent the orientation of
the drill holes.
Down hole survey of the diamond and RC holes were made at 10 to
15m below the collar and then usually at 30m intervals.
At the A-Cap domain the down hole surveys were taken at
approximately 20m intervals.

Specification of the grid system
used.

MGA (zone 51) with a Geocentric Datum GDA94 is used as the
project grid

MGA (zone 51) with a Geocentric Datum GDA94 is used as the
project grid

Quality and adequacy of
topographic control.

A topographic DTM covering the deposit area was obtained from
the previous project owner (Macpherson) and used for topographic
control.

A topographic DTM covering the deposit area was obtained from
the previous project owner (Macpherson) and used for topographic
control.
The survey was conducted by Fugro Surveys in Kalgoorlie who are
accredited in this type of surveying.
Surveys with Fugro RTK system are to an accuracy of +-0.5mm.

32

ASX ANNOUNCEMENT
ASX: PGO

17 October 2017

For personal use only

Data spacing
and
distribution
(1.9.)

Data spacing for reporting of
Exploration Results.

The diamond holes are distributed approximately at 20m to 50m
apart on section lines which are in average 50m apart. Infilling this
grid by RC holes produces the final drilling grid 20m x 20m – 40m x
20m that was used for estimation and classification of the resources.

Three drilling grids present at the deposit. The most common is 20m
x 20m, which is tightened to 10m x 10m in the central part of the
deposit. Peripheral part at the North-Eastern end of the deposit was
drilled on a grid of 40m x 20m.

Whether the data spacing and
distribution is sufficient to
establish the degree of geological
and grade continuity appropriate
for the Mineral Resource and Ore
Reserve estimation procedure(s)
and classifications applied.

Fig. Location of the drilholes (red – Diamond, Blue – RC, Grey –
RAB) is shown on the map. Puple coloured body on the background
– resoure block model projected onto the surface
The drill grid of 20m x 20m and 40m x 20m and in places closer are
standard grids used for estimation gold deposit Resources and for
definition their Reserves.

Fig. Location of the resource definition drilholes at the
Macphersons deposit. Purple coloured body on the background –
resoure block model projected onto the surface
The drill grid is commonly 20m x 20m reaching 10m x 10m in central
part of the deposit. North-Eastern end of the deposit drilled on a
grid of 40m x 20m.
The density of the data points and quality of the data are suitable
for estimation of the Mineral Resources including the Measured
category and can be used for definition of the Ore Reserves.

Whether sample compositing has
been applied.

Physical compositing was not used. For estimation of the Tycho’s
Mineral Resources the samples have been composited to 1m
composites with minimal effects on the mean grade.
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No physical compositing of the samples was used.
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Orientation
of data in
relation to
geological
structure
(1.10.)

Sample
security
(1.11.)

Whether the orientation of
sampling achieves unbiased
sampling of possible structures
and the extent to which this is
known, considering the deposit
type.

The 1m composites were flagged based on a zone coding according
to the mineralised envelope in which they are located and an
oxidation state code.

For Resource estimation purpose the samples were grouped into
equal length 1m composites which their grade estimated as a length
weighted average.

Two fans of the diamond drill holes have demonstrated that the
host lithology strikes 290° to 110°, dipping at -20° towards 20°,
therefore the dip and direction of the following drilling was adjusted
in order to obtain best intersections with the gold lodes and their
host structures. Most of the holes are drilled dipping -60° towards
200°. This orientation allows to obtain the true intersection of the
gold lodes, with an angle of intersection approximately 70 - 90o.

Most of the holes were drilled dipping -60° towards 220°. This
orientation allows to obtain the true intersection of the gold lodes,
with an angle of intersection approximately 80 - 90o.

Fig. Representative cross-section of the Tycho deposit

If the relationship between the
drilling orientation and the
orientation of key mineralised
structures is considered to have
introduced a sampling bias, this
should be assessed and reported
if material.

Not applicable. Drilling orientation was optimal for sampling the
gold lodes and testing their controlling structures at this deposit

Fig. 3D image of the gold lodes at the Macphersons deposit and
the resource definition drillholes
Not applicable. Drilling orientation was optimal for sampling the
gold lodes and testing their controlling structures at this deposit

The measures taken to ensure
sample security

Duplicate samples were stored in a locked shed at the mine office.
The office area is secured by barbed wired fence, locked and was
under constant surveillance. Drill core was properly secured in the

Duplicate samples were stored in a locked shed at the mine office.
The office area is secured by barbed wired fence, locked and was
under constant surveillance. Drill core was properly secured in the
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Audits or
reviews
(1.12.)

The results of any audits or
reviews of sampling techniques
and data.

fenced area, the core trays covered by lids which were firmly
tightened by metal straps.

fenced area, the core trays covered by lids which were firmly
tightened by metal straps.

CSA has undertaken a standard procedure of the data review and
validation. As a result of their review, the ‘historic’ drillholes have
been removed from the resource estimation.

CSA has undertaken a standard procedure of the data review and
validation. As a result of their review the ‘historic’ drillholes has been
removed from the resource estimation.

Primary Gold has reviewed and validated the data and Resource
model by drilling 4 RC holes.

Primary Gold has reviewed and validated the data and Resource
model by drilling 9 RC holes.

No issues that could make material impact onto estimated Resources
and Reserves, were found.

No issues, that can make material impact onto estimated Resources
and Reserves, were found.

Reporting criteria presented in the Section 2 of the JORC Table 1 (Reporting of Exploration Results)

Criteria of
JORC Code
2012

Explanation given in the JORC
Code 2012

Mineral
tenement and
land tenure
status (2.1)

Type, reference name/number,
location and ownership
including agreements or
material issues with third parties
such as joint ventures,
partnerships, overriding
royalties, native title interests,
historical sites, wilderness or
national park and environmental
settings.

Details of the Reported Project

Details of the Reported Project

Tycho Deposit

MacPhersons Deposit

Project is located on the M 15 / 40 lease, which is maintained in an
orderly manner without any material issues with third parties. All
access to Tycho deposit is on Miscellaneous licenses and Mining
Leases, held by the company.
There are no material issues in respect to land tenure or other
issues that might compromise the Tycho deposit.
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Deposit is located on the M 15/133 and M 15/128 leases, which are
maintained in an orderly manner without any material issues with
third parties.
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License is secure and Primary Gold is at the final stage of obtaining
permissions to start mining at the deposit. The plan of the company
is to start mining by the end of 2017.

License is secure and Primary Gold is at the final stage of obtaining
permissions to start mining at the deposit. The plan of the company
is to start mining by the end of 2017.

Exploration
done by other
parties (2.2)

Acknowledgment and appraisal
of exploration by other parties.

The deposit has been intensely explored by the previous owners, in
particular by Macpherson. Updated Mineral Resource estimate for
the MacPhersons, Tycho Gold Deposit, was completed in July 2012
by CSA Global Pty Ltd (CSA). Current announcement is largely based
on the Resource Estimation reports prepared in 2012 by CSA Global.

The deposit has been intensely explored by the previous owners, in
particular by Macpherson. Updated Mineral Resource estimate for
the MacPhersons, Tycho Gold Deposit, was completed in July 2012
by CSA Global Pty Ltd (CSA). Current announcement is largely based
on the Resource Estimation reports prepared in 2012 by CSA Global

Geology (2.3)

Deposit type, geological setting
and style of mineralisation.

Tycho is typical orogenic gold deposit hosted by Archean greenstone
sequences. Mineralisation at the Tycho deposit is hosted within a
northwest – south east striking, north east dipping, sequence of
mafic and ultra-mafic rocks.

Macpherson is Archaean orogenic gold deposit hosted by tonalite
dyke intruded into Coolgardie greenstone sequence along the
contact between komatiite and basalt.

For personal use only

The security of the tenure held
at the time of reporting along
with any known impediments to
obtaining a licence to operate in
the area.

Drill hole
Information
(2.4)

A summary of all information
material to the understanding of
the exploration results including
a tabulation of the following
information for all Material drill
holes:

The resource definition drilling database for the deposit consists of
52 diamond holes for 4,943.6 meters, 123 RC holes for 7,507.5
meters, and 67 RAB holes for 3,090 meters.
Due to inadequate QAQC, the earlier drilled holes have not been
used in the grade estimation but the data from these holes was used
to assist interpretation of the mineralisation zones. The historic
drilling was generally dipping 60°, with just over half drilled towards
the east, about a quarter to the south west, and roughly ten percent
each to the south and west.
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The gold mineralisation is associated with quartz veins and sulﬁdes
that are structurally controlled within and adjacent to a tonalite
intrusion. Gold is mostly within quartz veins. Minerals associated
with the gold mineralisation in and immediately adjacent to the
quartz veins include widespread pyrite, pyrrhotite and biotite, and
minor sphalerite, galena, chalcopyrite and molybdenite. There is
diopside and garnet, tentatively diagnosed as a grossular, locally
adjacent to quartz veining. Arsenopyrite and other arsenic bearing
minerals are not present.
Mineral Resource of the deposit was estimated using 709 drillholes
for 49,320 metres drilled with 535 RC holes for 24,522m and 174
Diamond holes for 24,798m. 6,530.0m were drilled within the
mineralised domains (including 4,201.75m of diamond core and
2,328,25m of RC)
The RC holes drilled and sampled in 1m intervals to obtain a 3kg
cone split sample which was then pulverised to produce a 40g charge
for fire assay, using the FA40AAS process.
Diamond drill holes were HQ and HQ3 size. The core was sawn the
half core was sampled and assayed for gold using FA40AAS process.
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Only the 49 diamond drill holes completed by MacPhersons in 2010
and 2011 and the 24 RC holes completed in 2012 have been used for
the grade estimate. Initially two 9 hole diamond drilling clusters,
consisting of one vertical hole and eight holes dipping -60° in a fan at
45° increments, were drilled to clarify the strike and dip of the host
geological unit.
These diamond drilling clusters demonstrated that the host lithology
strikes 290° to 110°, dipping at -20° towards 20°, and the following
30 diamond drill holes were then completed dipping -60° towards
200°. These holes are roughly 20 to 50 m apart on section lines
nominally 50m apart. Average core recovery has been close to
100%.
The 2012 RC drilling has primarily stepped out 3 sections to the east
and 2 sections to the west at roughly 20m section spacing to clarify
extents of the mineralised zones.
In 2016 Primary Gold has drilled additional 4 RC holes (300m total
length). The new drillholes were used for verification of the
Resources and was also used for obtaining collecting metallurgical
samples.
Easting and Northing of the drill
hole collar.
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Location of the drilholes (red – Diamond, Blue – RC, Grey – RAB) is
shown on the map. Puple coloured body on the background –
resoure block model projected onto the surface

List of the coordinates of the 709 drillholes is too large for presenting
it in this table therefore location of the drill hole collars is shown on
the map. Purple body on the background is Resource block model
projected onto surface.

Elevation or RL (Reduced Level –
elevation above sea level in
metres) of the drill hole collar.

Deposit area is flat therefore RLs of the most of the drill hole collars
fall in a narrow range, from 372m to 382 m

Most of the holes were drilled from the topographic surface before
the deposit was mined. The average RL of the drillhole collars is
approximately 400m.
Later drilling was made from the open pit benches, approximately at
365m RL and 380m RL.

dip and azimuth of the hole.

Holes were drilled in the different directions that was needed for
obtaining reliable structural interpretation of the deposit. This
approach was used for diamond drilling which were drilled as two
fans, each including 9 holes and consisting of one vertical hole and
eight holes dipping -60° in a fan at 45° increments.
These diamond drilling clusters have demonstrated that the host
lithology strikes 290° to 110°, dipping at -20° towards 20°, and the
following 30 diamond drill holes were then completed dipping -60°
towards 200°. These holes are roughly 20 to 50 m apart on section
lines nominally 50m apart. Average core recovery has been close to
100%.
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Most of the holes were drilled dipping -60° toward 220°. This
orientation allows to obtain the true intersection of the gold lodes,
with an angle of intersection approximately 80 - 90o.
down hole length and
interception depth

Gold lodes intersected by resource definition drilling were
commonly 5 to 20 m thick.

Mineralisation is commonly intercepted at the depth from 10 to 80
m.

hole length.

Drill holes length varies from 23 to 147 m, with average length
64.22m
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Gold mineralisation intercepted at the depth from 5 to 300m.
Thickness (down hole length) of intersected lodes was from 0.6m to
24.15m. Average thickness ia 5.58m with average grade 1.9 g/t
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Data
aggregation
methods (2.5)

Holes were 20 to 420m long, with average length approximately 80
m
If the exclusion of this
information is justified on the
basis that the information is not
Material and this exclusion does
not detract from the
understanding of the report, the
Competent Person should clearly
explain why this is the case.

Drill holes table is not included in this JORC Table 1 because of large
number of the drill holes at the deposit their tabulation becomes
impractical because of the excessively large size of it.

List of the drill holes is not included in this JORC Table 1 because of
large number of the drill holes at the deposit their tabulation
becomes impractical because of the excessively large size of it.

In reporting Exploration Results,
weighting averaging techniques,
maximum and/or minimum
grade truncations (eg cutting of
high grades) and cut-off grades
are usually Material and should
be stated.

Not applicable. This report is presenting the Mineral Resources of
the Tycho deposit.

Not applicable. This report is presenting the Mineral Resources of
the deposit.

Resources were estimated using 15 g/t Au as a high grade cut-off
value.

Resources were estimated using 45 g/t Au as a high grade cut-off
value.

Where aggregate intercepts
incorporate short lengths of high
grade results and longer lengths
of low grade results, the
procedure used for such
aggregation should be stated
and some typical examples of
such aggregations should be
shown in detail.

Not applicable as this report presents the Mineral Resource
estimation results

Not applicable as this report presents the Mineral Resource
estimation results

The assumptions used for any
reporting of metal equivalent
values should be clearly stated.

Not applicable. Only gold grade (Au, g/t) was estimated and
reported.

Not applicable. Only gold grade (Au, g/t) was estimated and
reported.
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Relationship
between
mineralisation
widths and
intercept
lengths (2.6)

These relationships are
particularly important in the
reporting of Exploration Results.

Not applicable as this report presents the Mineral Resource
estimation results

Correlation coeffcient of width and grade of gold mineralisation is
0.24 which suggests lack of distinct relationships between this
parameters.
If the geometry of the
mineralisation with respect to
the drill hole angle is known, its
nature should be reported.

If it is not known and only the
down hole lengths are reported,
there should be a clear
statement to this effect

Based on two fans of the diamond drill holes dip and strike of the
host lithology and shear zones were estimated. According to this
special study It was understood that that the host lithology strikes
290° to 110°, dipping at -20° towards 20° and this was used for
choosing the optimal orientation of the resource definition drilling
which was drilled dipping -60° towards 200°. This orientation allows
to obtain the true intersection of the gold lodes, with an angle of
intersection approximately 70 - 90o.

Based on mapping in the open pits, the gold-bearing quartz veins
dips approximately 40° towards the northeast. The other set, which
is less common, dips approximately 40° towards the southwest.
Veins may thicken toward the contacts of the tonalite but generally
terminate after intruding the ultramafic and basaltic rocks.

Orientation of the drillholes produces drillhole intersections which
average length is close to a true thickness

Orientation of the drillholes produces drillhole intersections which
average length is close to a true thickness
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Most of the holes were drilled dipping -60° toward 220°. This
orientation allows to obtain the true intersection of the gold lodes,
with an angle of intersection approximately 80 - 90o.
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Appropriate maps and sections
(with scales) and tabulations of
intercepts should be included for
any significant discovery being
reported These should include,
but not be limited to a plan view
of drill hole collar locations and
appropriate sectional views.

The maps, statistical diagrams and cross-sections are inserted where
appropriate through the JORC Table 1

The maps, statistical diagrams and cross-sections are inserted where
appropriate through the JORC Table 1

Balanced
reporting
(2.8)

Where comprehensive reporting
of all Exploration Results is not
practicable, representative
reporting of both low and high
grades and/or widths should be
practiced to avoid misleading
reporting of Exploration Results.

Not applicable as this report presents the Mineral Resource
estimation results

Not applicable as this report presents the Mineral Resource
estimation results

Other
substantive
exploration
data (2.9)

Other exploration data, if
meaningful and material, should
be reported including (but not
limited to): geological
observations; geophysical survey
results; geochemical survey
results; bulk samples – size and
method of treatment;
metallurgical test results; bulk
density, groundwater,
geotechnical and rock
characteristics; potential
deleterious or contaminating
substances.

The area around the deposit was explored by airborne magnetic
method for structural interpretation (Fig. 2.9.1) which was followed
up soil geochemical exploration using auger sampling device (Fig.
2.9.2).

The area around the deposit was explored by airborne magnetic
method for structural interpretation which was followed up soil
geochemical exploration using auger sampling device.
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Diagrams
(2.7)

"
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Quartz veins
Gold deposit
Shear zone / Fault
Contact of the bathoith

PGO tenements

1 km
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Further work
(2.10)

Fig. 2.9. 1: Structural interpretation of the project area overlain on
the aeromagnetic. TYC – Tycho deposit

"

Fig. Soil gold anomalies in the project area overlaying the
aeromagnetic map with interpreted shear-zones
The grass-root exploration data suggest that there is a good
possibility for new discoveries along the structure that hosts
Macpherson’s deposit.

(Ni) 1500 ppb

Quartz veins
Gold deposit
Shear zone / Fault
Contact of the bathoith

PGO tenements

1 km

Fig. 2.9.2. Soil gold anomalies in the project area
This grass-roots geochemical exploration program have found
several gold anomalies in the vicinity to the Tycho deposit where
they are located at the intersection of shear zones, considered to be
structurally favourable positions for gold mineralisation. These
findings suggest a good possibility for brown field discoveries in the
vicinity to Tycho deposit.
The nature and scale of planned
further work (eg tests for lateral
extensions or depth extensions
or large-scale step-out drilling).

Primary Gold intends to test by drilling some of the soil gold
anomalies located close to the Tycho deposit. The proposed drilling
programme is planned for 2018.
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Primary Gold intends to test by drilling some of the soil gold
anomalies located along the system of the shear – zones separating
ultramafic and mafic volcanics. One of this structures hosts
Macpherson’s deposit.
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Diagrams clearly highlighting
the areas of possible extensions,
including the main geological
interpretations and future
drilling areas, provided this
information is not commercially
sensitive.

Map showing location of the drillholes proposed for testing
gechemical anomalies around the Tycho deposit

Map showing location of the drillholes proposed for testing
gechemical anomalies around the Tycho deposit and along the shearzones system that hosts Macphersons deposit

Reporting criteria presented in the Section 3 of the JORC Table 1 (Estimation and Reporting of Mineral Resources)

Criteria of
JORC Code
2012

Explanation given in the JORC
Code 2012

Details of the Reported Project

Details of the Reported Project

Tycho Deposit

MacPhersons Deposit

Database
integrity (3.1)

Measures taken to ensure that
data has not been corrupted by,
for example, transcription or
keying errors, between its initial

Data used in the Mineral resource estimate has been exported from
the Access data base and submitted to CSA consultants in electronic
format. Excel spread sheets were chosen for data transfer as they
are easier to handing and do not require a special software for
review purposes.

Data used in the Mineral resource estimate has been exported from
the data base and submitted to CSA consultants in electronic format.
Excel spread sheets were chosen for data transfer as they are easier
to handing and do not require a special software for review
purposes.
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Site visits (3.2)

Geological
interpretation
(3.3)

collection and its use for Mineral
Resource estimation purposes.
Data validation procedures
used.

CSA has converted the data into separate csv format files for collar,
survey, lithology and assays, which were then loaded into Datamine
Studio 3 version 19 Software.

CSA has converted the data into separate csv format files for collar,
survey, lithology and assays, which were then loaded into Datamine
Studio 3 version 19 Software.

CSA completed basic data validation checks on loading the data
including:

CSA completed basic data validation checks on loading the data
including:

• Missing collar coordinates.
• Duplicate survey, assay and geology intervals.
• Missing downhole surveys.

Missing coordinates.
Duplicate survey, assay and geology intervals.
Missing surveys.

Comment on any site visits
undertaken by the Competent
Person and the of those visits.

Dr.M. Abzalov, who has reviewed the previous estimation, including
the databases, geological interpretation, and geostatistical resource
models has an extensive exposure to the site geology.

Dr.M. Abzalov, who has reviewed the previous estimation, including
the databases, geological interpretation, and geostatistical resource
models has an extensive exposure to the site geology.

He has supervised the recent Primary Gold’s drilling in the deposit
area and has reviewed the drill core of several drillholes.

He has supervised the recent Primary Gold’s drilling in the deposit
area and has reviewed the drill core of several drillholes.

If no site visits have been
undertaken indicate why this is
the case.

Several site visits were undertaken including participation in
exploration campaigns

Several site visits were undertaken including participation in
exploration campaigns

Confidence in (or conversely, the
uncertainty of) the geological
interpretation of the mineral
deposit.

Geological interpretation of the Tycho deposit is robust and
accurately presents geometry of the lodes and their spatial
distribution

Geological interpretation of the Macphersons deposit is based on
large amount of data, including 709 drillholes which are drilled at the
short distances between them, 10m – 20m, which allows to
accurately interpret geometry and spatial distribution of the gold
lodes. This was supplemented by mapping of the pit walls made by
professor N.Phillips, which confirmed the geological model.

Nature of the data used and of
any assumptions made.

Geological interpretation was made using all available drill holes
which includes and 52 diamond holes for 4,943.6m, 123 reverse

Geological interpretation was made using all available drill holes
which includes 535 RC holes for 24,522m and 174 Diamond holes for
24,798m.
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circulation (RC) holes for 7,507.5m and 67 rotary air blast (RAB)
holes for 3,090m.
All holes were geologically logged that have provided a good and
detailed information for geological interpretation and 3D modelling
(wireframing).

All holes were geologically logged, including structural logging and
alfa-beta measurements made using oriented core, that have
provided a good and detailed information for geological
interpretation and 3D modelling (wireframing).
Additional information was obtained by mapping of the pit walls.

Fig. Gold lode (Powell reef) outcropping in the open pit wall
The effect, if any, of alternative
interpretations on Mineral
Resource estimation.

The current interpretation of the geometry of the mineralised
bodies is largely empirical and based on delineation of the gold
lodes between the drill holes. Because of the small distances
between the drill holes at the deposit, commonly 20m x 20m and
20m x 40m grids, but locally approaching 10m x 20m grid, there
appears to be limited scope for alternative geological
interpretations. The potential impact on the resource estimates is
considered to be minimal.

The current interpretation of the geometry of the mineralised bodies
is largely empirical and is based on delineation of the gold lodes
between the drill holes, which are commonly drilled at the distances
of 20m between holes, which closes to 10m in the central part of the
deposit. Because of the small distances between the drill holes at the
deposit, commonly 20m x 20m and 20m x 40m grids, but locally
approaching 10m x 20m grid, there appears to be limited scope for
alternative geological interpretations, so their potential impact on
the resource estimates is considered to be minimal.

The use of geology in guiding
and controlling Mineral
Resource estimation.

Gold lodes were interpreted on the cross-sections and constrained
in 3D space by wireframes using 0.5 g/t Au as a cut-off.
Interpretation of the lodes geometry, their dip and plunge was
made using the structural interpretation of the host lithology, which
was found as striking at 290° to 110°, dipping at -20° towards 20°.

Gold lodes were interpreted on the cross-sections and constrained in
3D space by wireframes using 0.5 g/t Au as a cut-off. Interpretation
of the lodes geometry, their dip and plunge was made connecting
the quartz lodes intersected by the closely located drillholes and
following the structural style interpreted by observations made in
the open pit walls. Mineralisation was constrained by wireframes
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Oxide and fresh zones have been separately estimated, with lenses
having more than a nominal 20 samples in these zones estimated
separately. The mineralisation zones with less than a nominal 20
samples in the separate oxide and fresh zones allow data from
adjacent lenses to be used in the grade estimation.

and grade of the constrained volumes was estimated separately for
each lode using hard boundary approach.
Search ellipsoid (40x40x10m) was oriented along strike and downdip of the gold lode wireframes.

Oxide, transitional and fresh zones have been defined and different
density factors (dry bulk density) was used for estimating tonnage of
mineralisation classified by the degree of weathering. These type
materials were separated by two wireframed surfaces: BOX representing the base of complete oxidation and TOF the top of
fresh rock. The wireframes were provided by the previous project
owner in 2010 and modified by CSA for the 2012 Resource estimate.
The factors affecting continuity
both of grade and geology.

The host lithology is represented by lower member of the
Coolgardie greenstone sequence that includes flows of the
komatiites intercalated with mafic volcanics. Host lithology is
striking at 290° to 110°, dipping at -20° towards 20°.
Distribution of mineralisation is controlled by set of shear zones
sub-conformably cutting the host greenstone sequence.
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There is a close correlation of veining and gold distribution at
Macphersons. Two main vein types are recognised based on the
dominant mineralogy:
1. Quartz veins with subordinate albite, calcite, mica, chlorite and
sulphides +/- gold, dipping -40° towards 041°.
2. Sulphide veining ranging from approximately 1 to 2mm thick, and
dominated by
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Dimensions
(3.4)

Biotite, pyrrhotite and pyrite with minor amphibole. These occur as
networks extending over metres of core and tend to form a distal
halo around intervals of auriferous, sulphide-bearing quartz veins.
Most of the veins are hosted by tonalite dyke intruded along the
contact between mafic and ultramafic volcanic rocks.
The extent and variability of the
Mineral Resource expressed as
length (along strike or
otherwise), plan width, and
depth below surface to the
upper and lower limits of the
Mineral Resource.

Deposit is approximately 950m long in NE 41o direction and 100m
wide. The gold lodes are exposed on the surface and were delineated
by drilling to the depth of 250m. Mineralisation is stil open at the
depth.

Deposit is approximately 300m long in North-South direction and
200m wide in the East – West dircetion. The gold lodes are exposed
at the south-western end of the deposit and gently dipping to north-
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Estimation and
modelling
techniques
(3.5)

east at the dip angle -20o. In the north-eastern end of the deposit
the lodes have reached the depth of 90m below surface.
The nature and appropriateness
of the estimation technique(s)
applied and key assumptions,
including treatment of extreme
grade values, domaining,
interpolation parameters and
maximum distance of
extrapolation from data points.
If a computer assisted
estimation method was chosen
include a description of
computer software and
parameters used.

Datamine Studio 3 software was used by CSA to construct the
mineralisation envelopes, and top of fresh rock (TOFR)
interpretation and complete the Mineral Resource estimate. A plan
view of the modelled mineralisation zones, with inset section is
shown in Figure 1.
Sectional interpretations were based on a nominal 0.5 g/t Au grade
cut off and nominal minimum 2m width were used to construct the
mineralised envelopes. Wireframes are nominally extrapolated by
half the drill spacing down dip and along strike.

Datamine Studio 3 software was used by CSA to construct the
mineralisation envelopes, and top of fresh rock interpretation and
complete the Mineral Resource estimate.
Grade estimation for gold was made using Ordinary Kriging (OK). The
drillhole data were composited and flagged in order to prevent gold
sample values in adjacent wireframes influencing the separately
estimated grade of the gold lodes. Estimation was made into blocks
(parent cells) 20 x 20 x 5m, using a hard boundary approach.

CSA has down hole composited the assay data to 1m with minimal
effects on the mean grade.
The 1m composites were flagged based on a zone coding according
to the mineralised envelope in which they are located and an
oxidation state code.
Based on detailed statistical analysis, a top cut of 15 g/t Au was
applied to prevent potential estimation bias associated with outlier
values.
Ordinary Kriging (OK) was used to estimate Au grades into the
parent blocks with an inverse distance to the power of 2 (IDS)
estimate also used as part of the cross check validations on the OK
grade estimates.
A search ellipse orientation was defined based on the overall
geometry of the interpreted mineralisation zones. The search
ellipse was doubled and then increased twenty fold to ensure all
blocks found sufficient samples to be estimated.
For the primary mineralisation, the most continuous mineralised
zone, a minimum of 12 samples and a maximum of 24 samples
were used to estimate the sample grades into each block for the
first and second search passes. The minimum number of samples
was reduced to 12 for the third search pass.
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Search ellipsoid (40x40x10m) was oriented along strike and downdip of the gold lodes. Search radii were increased (x2) for 2nd pass
and (x3) for 3rd pass

A special constrains were made for estimation Measured resources.
They were based on the only the most reliable data, including recent
RC drilling by Macphersons Resource (previous project owner) and
the diamond drillholes. Material classified as Indicated and Inferred
Resource were estimated using all RC and diamond drillholes.
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For the remaining mineralisation zones a minimum of 10 samples
and a maximum of 20 samples were used to estimate the sample
grades into each block for the all search passes.

The availability of check
estimates, previous estimates
and/or mine production records
and whether the Mineral
Resource estimate takes
appropriate account of such
data.

A maximum of 6 samples from any one drill hole were used per
block estimate, with cell discretisation of 6 x 6 x 6 (X x Y x Z), and no
octant based searching utilised.
Au grade was estimated using Ordinary Kriging (OK) method. This
was cross-checked and validated using inverse distance to the
power of 2 (ID2) method.

An inverse Distance squared (ID2) estimation using the same
parameters as the OK estimate was carried out as a check against the
OK estimation. Only the OK results have been reported

Results of alternative estimate (ID2) were comparable with OK
estimates validating the resource model

The assumptions made
regarding recovery of byproducts.

No by-products available at this deposit

No by-products available at this deposit

Estimation of deleterious
elements or other non-grade
variables of economic
significance (eg sulphur for acid
mine drainage characterisation).

Resource drill holes were assayed for gold only, as a consequence
the resource database did not contain deleterious elements. In
order to fill this gap the Primary Gold has drilled four RC holes in
2016 which were assayed for gold and for suite of other elements,
including As, Sb, S, Cu, Pb and Zn.
These data were used for assessing and reporting environmental
impact statements.

Resource drill holes were assayed for gold only, as a consequence
the resource database did not contain deleterious elements. In order
to fill this gap the Primary Gold has drilled 9 RC holes in 2016 which
were assayed for gold and for suite of other elements, including As,
Sb, S, Cu, Pb and Zn.
These data were used for assessing and reporting environmental
impact statements.

In the case of block model
interpolation, the block size in
relation to the average sample
spacing and the search
employed.

A block model was constructed with parent cell dimensions of 10m
x 10m x 5m (X x Y x Z) based on the average drill spacing. This size
of the parent cells is suitable for estimation of the block grades
using Ordinary Kriging applied to the drillholes data distributed as a
grid of 10m x 20m, 20m x 20m and 20m x 40m.

Parent cells were 20 x 20 x 5m, which ideally suitable for estimation
their grade using Ordinary Kriging applied to drilling data of the
Macphersons deposit, which are distributed as 20m x 20m grid,
tightened to 10m x 10m in the central part of the deposit, and
broadened to 40mx20m in the North-Eastern end.
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Sub cells down to a minimum of 2m x 2m x 1m were used to honour
mineralisation zone geometry. The block model was flagged in the
same manner as the sampling.
Any assumptions behind
modelling of selective mining
units.

Deposit will be mined by open pit using 5m benches in 2.5m flitches.
The size of the parent cells is comparable with the mining selectivity
proposed for exploitation of this deposit

Deposit will be mined by open pit using 5m benches. The size of the
parent cells is comparable with the mining selectivity proposed for
exploitation of this deposit

Any assumptions about
correlation between variables.

Gold does not appear any significant correlation with studied
elements, including As, Sb, S, Cu, Pb and Zn.

Gold does not appear any significant correlation with studied
elements, including As, Sb, S, Cu, Pb and Zn

Description of how the
geological interpretation was
used to control the resource
estimates.

A search ellipse orientation was defined based on the overall
geometry of the interpreted mineralisation zones.

Gold lodes were interpreted on the cross-sections and constrained in
3D space by wireframes using 0.5 g/t Au as a cut-off.
Geological interpretation shows that gold lodes constrained by
tonalite dyke and not significantly extend to the host maficultramafic rocks. This was implemented in geological model by
constraining the gold lodes within the tonalite contacts.
Grade of the constrained volumes was estimated separately for each
lode using hard boundary approach.
Search ellipsoid (40x40x10m) was oriented along strike and downdip of the gold lode wireframes.

Discussion of basis for using or
not using grade cutting or
capping.

Based on detailed statistical analysis a top cut of 15 g/t Au was
applied to prevent potential estimation bias associated with outlier
values.

Based on detailed statistical analysis a top cut of 45 g/t Au was
applied to prevent potential estimation bias associated with outlier
values.

The process of validation, the
checking process used, the
comparison of model data to
drill hole data, and use of
reconciliation data if available.

The results of the grade estimation were validated by means of
visual comparison along sections, statistical analysis and trend plots
comparing the estimated block grades and the drill hole sampling
grades.

The results of the grade estimation were validated by means of
visual comparison along sections, statistical analysis and trend plots
comparing the estimated block grades and the drill hole sampling
grades.
This was made at several steps:
• Visual comparison of block grade with nearest drill hole composite
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• Drill hole assays versus block model estimates statistics
• Drill hole assay populations versus block model populations
• Trend plots of sample grades versus block grades
• Comparison of estimation methods
The Measured material swath plots indicate a good relationship
between the drill hole and
model grade for the northing and by bench.
For the all zones swath plots, the model gold follows the drill hole
gold values for the easting and nothing plots with minor over
estimation where there is a low number of drilling samples.
The results are acceptable for estimated Resources.

Moisture (3.6)

Whether the tonnages are
estimated on a dry basis or with
natural moisture, and the
method of determination of the
moisture content.

Dry bulk density was used for estimation the tonnage

Dry bulk density is used for estimation the tonnage

Cut-off
parameters
(3.7)

The basis of the adopted cut-off
grade(s) or quality parameters
applied.

Sectional interpretations were based on a nominal 0.5 g/t Au grade
cut off and nominal minimum 2m width were used to construct the
mineralised envelopes.

Sectional interpretations were based on a nominal 0.5 g/t Au grade
cut off and nominal minimum 2m width were used to construct the
mineralised envelopes.

Wireframes are nominally extrapolated by half the drill spacing
down dip and along strike.

Wireframes are nominally extrapolated by half the drill spacing down
dip and along strike.

A global in-situ Mineral Resource for the Tycho project has been
reported based on all classified blocks above a grade cut-off of 0.5
g/t Au.

A global in-situ Mineral Resource for the project has been reported
based on all classified blocks above a grade cut-off of 0.5 g/t Au.
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an economic threshold of mineralisation.
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Mining factors
or
assumptions
(3.8)

Assumptions made regarding
possible mining methods,
minimum mining dimensions
and internal (or, if applicable,
external) mining dilution. It is
always necessary as part of the
process of determining
reasonable prospects for
eventual economic extraction to
consider potential mining
methods, but the assumptions
made regarding mining methods
and parameters when
estimating Mineral Resources
may not always be rigorous.
Where this is the case, this
should be reported with an
explanation of the basis of the
mining assumptions made.

Mining plan and optimisation for the Tycho deposit was initially
prepared by CSA Global and finalised by Entech Engineering.
Optimisation results originally reported by CSA are consistent with
the outputs Entech reports.
Both studies show that project is NPV positive and the deposit can
be profitably exploited using open pit mining methods.
In order to minimise dilution the optimal economic results are
achieved if the deposit is mined using 5m benches, which is
consistent with the block model parameters used.
Further selectivity can be achieved by mining the bench as two
flitches which will require sampling of the blast holes as two
separate intervals.

Mining plan and optimisation for the MacPhersons Reward and Acap
deposits were initially prepared by CSA Global and finalised by
Entech Engineering. Optimisation results originally reported by CSA
are consistent with the Entech reports. Entech Feasibility and design
study included updated economic and multiple custom milling
scenarios, consistent with the current PGO plans.
Entech Design study shows that the project is NPV positive and the
deposit can be profitably exploited using open pit mining methods
and custom milling at a nearby plant.
In order to minimise dilution, the optimal economic results are
achieved if the deposit is mined using 5m benches, which is
consistent with the block model parameters used. Industry standard
dilution and ore loss factors were used to ensure an accurate study
result.
The mining fleet selected was a 120 tonne excavator size with 100t
dump trucks.
Further selectivity can be achieved by mining the bench as two
flitches which will require sampling of the blast holes as two
separate intervals and incorporating close spaced RC grade control
information as a guide to geology.
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Metallurgical
factors or
assumptions
(3.9)

Environmental
factors or
assumptions
(3.10)

The basis for assumptions or
predictions regarding
metallurgical amenability. It is
always necessary as part of the
process of determining
reasonable prospects for
eventual economic extraction to
consider potential metallurgical
methods, but the assumptions
regarding metallurgical
treatment processes and
parameters made when
reporting Mineral Resources
may not always be rigorous.
Where this is the case, this
should be reported with an
explanation of the basis of the
metallurgical assumptions
made.

Metallurgical tests undertaken using diamond core samples and
also new RC holes drilled in 2016 by Primary Gold has shown that
mineralisation is amenable for treatment using conventional
metallurgical technologies and can be processed at the gold plants
which are available in the project area. Toll treatment options and
related costs were used for economic valuation of the project and
proved the NPV to be positive.

Assumptions made regarding
possible waste and process
residue disposal options. It is
always necessary as part of the
process of determining
reasonable prospects for
eventual economic extraction to
consider the potential
environmental impacts of the
mining and processing
operation. While at this stage
the determination of potential
environmental impacts,
particularly for a greenfields
project, may not always be well
advanced, the status of early
consideration of these potential

Location of the mine waste dump was chosen and agreed with the
land owner (pastoralist).

Location of the mine waste dump was chosen and agreed with the
land owner (pastoralist).

Environmental impact was rigorously assessed to the level of details
matching pre-feasibility study. All aspects of environment and
potential impact to the environment by the proposed mining
operation was rigorously studied. Special attention was given to
potential acid drainage from the mine waste, fibrous minerals,
environmentally hazardous elements and many other aspects.
Findings of the study were lodged as required for obtaining the
government’s approvals for proposed mining operation.

Environmental impact was rigorously assessed to the level of details
matching pre-feasibility study. All aspects of environment and
potential impact to the environment by the proposed mining
operation was rigorously studied. Special attention was given to
potential acid drainage from the mine waste, fibrous minerals,
environmentally hazardous elements and many other aspects.
Findings of the study were lodged as required for obtaining the
government’s approvals for proposed mining operation.

Metallurgical tests undertaken using diamond core samples and also
new RC holes drilled in 2016 by Primary Gold has shown that
mineralisation is amenable for treatment using conventional
metallurgical technologies and can be processed at the gold plants
which are available in the project area.
Historical testwork by Independent Metallurgical Operations for
MacPhersons Reward has shown recoveries to be in excess of 92%,
using conventional processes which reflect the range of local
available custom treatment plants.
Toll treatment options and related costs were used for economic
valuation of the project and proved the NPV to be positive.
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Bulk density
(3.11)

environmental impacts should
be reported. Where these
aspects have not been
considered this should be
reported with an explanation of
the environmental assumptions
made.
Whether assumed or
determined. If assumed, the
basis for the assumptions. If
determined, the method used,
whether wet or dry, the
frequency of the measurements,
the nature, size and
representativeness of the
samples.

Density measurements have been completed for 91 diamond drill
samples. Based on the results from these measurements a density
of 2.65 t/m3 has been applied to oxide and 2.78 t/m3 to fresh
material.

Dry Bulk Densities are based on 113 drill core samples used for
determining density in July 2012.

The bulk density for bulk
material must have been
measured by methods that
adequately account for void
spaces (vugs, porosity, etc),
moisture and differences
between rock and alteration
zones within the deposit.

Dry Bulk Density measurements were made using a standard
methodology commonly used in the goldfields and properly
accounting for vugs that are present in the oxidised rocks. The
samples were collected from the diamond drill core and processed
using standard practices for mining operations.

Dry Bulk Density measurements were made using a standard
methodology commonly used in the goldfields and properly
accounting for vugs that are present in the oxidised rocks. The
samples were collected from the diamond drill core and processed
using standard practices for mining operations.

Weathered samples were wrapped prior to weighting and
immersion in water.

Weathered samples were wrapped prior to weighting and immersion
in water.

Discuss assumptions for bulk
density estimates used in the
evaluation process of the
different materials.

Density doesn’t appear correlated to Au grade and shows only a
modest correlation with depth. The average of the density
measurements obtained in weathered and fresh material was
applied to all model blocks falling in those weathering states.

Density doesn’t appear correlated to Au grade and depends on the
rock types and degree of the rocks weathering. These criteria were
used for assigning the density to the block model cells.
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Classification
(3.12)

The basis for the classification of
the Mineral Resources into
varying confidence categories.

The Mineral Resource is classified as Indicated and Inferred, based
on current drill coverage, confidence in geological and grade
continuity and geostatistical parameters.
The drill spacing, and recorded mineralisation are sufficient to
assume continuity of mineralisation between sections within the
interpreted mineralised zones. Only those interpreted lenses with
drill result evidence for both on section and along strike continuity
were considered to have sufficient confidence to allow classification
under the JORC code. Those lenses without on section and along
strike continuity support from the drill hole results, have not been
classified or reported. These lenses have been modelled purely for
internal targeting purposes. They contain a very small volume of
material compared to the remainder of the mineralisation model
that is classified (<1%).
For the Mineral Resources to fall into an Indicated classification the
first consideration was the amount of data available in each
mineralisation envelope for grade estimation. Only those lenses
that had sufficient data contained within them to allow hard
boundary estimation were considered. Following on from this the
drilling density of MacPhersons drill holes was analysed.
The area through the core of the deposit has an average nominal
drill density of 20m x 20m, for the Resource definition drilling, and
contains the holes from which density measurements were taken.
The drilling verifies the along strike, down dip and grade continuity
of the mineralisation zones. In this higher data density area, slope
of regression values above a nominal 0.5, provided additional
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The lodes were classified based on search volume and number of
samples used in the estimation.
To be classified as Measured, the material had to be within the first
search volume and generally have more than 18 samples used to
estimate the model cell. This criterion is applied only the
MacPhersons RC drillholes and all diamond holes.
To be classified as Indicated, the material had to be within the 1st or
2nd search volume and have more than 8 samples used to estimate
the model cell. This criterion is applied to all RC and diamond holes.
All remaining material within the mineralised wireframes was
classified as Inferred.
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support and confidence in the results of the grade estimation to
allow an Indicated classification under the JORC code.
The remaining material that was classified as Inferred either fell
outside the above mentioned core higher drilling density area, or
had a slope of regression lower than a nominal 0.5 gt cut-off. It
includes all remaining volume from lenses that had sufficient data
to be estimated using hard boundaries. Seven minor lenses with on
section and along strike drill support that were estimated using soft
boundaries, and representing less than 3% of the reported tonnage,
were also considered to have sufficient support to allow Inferred
classification under the JORC code.
Whether appropriate account
has been taken of all relevant
factors (i.e. relative confidence
in tonnage/grade estimations,
reliability of input data,
confidence in continuity of
geology and metal values,
quality, quantity and distribution
of the data).

Appropriate account has been taken of all factors relevant to the
resource estimation of the deposit.
Special attention was made to the historic data which reliability was
unclear. A number of small lenses, representing about 1 % of the
total volume, were interpreted based on intercepts from the
historical drilling and were not intersected by the MacPhersons
drilling. These lenses have been excluded from the reported
Mineral Resource estimate.

Appropriate account has been taken of all factors relevant to the
resource estimation of the deposit.
Special attention was made to the historic data which reliability was
unclear and therefore was nor used for estimation and classification
of the Measured Resources.

57

ASX ANNOUNCEMENT
ASX: PGO

For personal use only

17 October 2017

Audits or
reviews (3.13)

Discussion of
relative
accuracy/
confidence
(3.14)

Whether the result
appropriately reflects the
Competent Person’s view of the
deposit.

Dr. M. Abzalov, a Competent Person, has reviewed the Resource
Estimation procedures methodology and the model parameters
applied to the Tycho deposit, concurs with CSA Global in their
assessment of the tonnage and grade of the gold inventory available
at the deposit. Classification of the estimated Resources into JORC
Code categories is based on the drilling grids which is appropriate
and commonly used in the mining industry.

Dr. M. Abzalov, a Competent Person, has reviewed the Resource
Estimation procedures methodology and the model parameters
applied to the Macphersons deposit, concurs with CSA Global in their
assessment of the tonnage and grade of the gold inventory available
at the deposit. Classification of the estimated Resources into JORC
Code categories is based on the drilling grids and also considers the
data quality, which is appropriate and commonly used in the mining
industry.

The results of any audits or
reviews of Mineral Resource
estimates.

CSA has undertaken a standard procedure of the data review and
validation. Based on their findings the ‘historic’ drillholes has been
removed from the resource estimation.

CSA has undertaken a standard procedure of the data review and
validation. Based on their findings the ‘historic’ drillholes has been
removed from the resource estimation.

Primary Gold has reviewed and validated the data and Resource
model by drilling 4 RC holes.

Primary Gold has reviewed and validated the data and Resource
model by drilling 9 RC holes.

Mining assumptions and costs used by CSA Global have been
reviewed by Entech Engineering.

Mining assumptions and costs used by CSA Global have been reviewed
by Entech Engineering.

No issues, that can make material impact onto estimated Resources
and Reserves, were found.
Where appropriate a statement
of the relative accuracy and
confidence level in the Mineral
Resource estimate using an
approach or procedure deemed
appropriate by the Competent
Person. For example, the
application of statistical or
geostatistical procedures to
quantify the relative accuracy of
the resource within stated
confidence limits, or, if such an
approach is not deemed
appropriate, a qualitative
discussion of the factors that
could affect the relative

Accuracy and confidence of the Mineral Resource estimate were
made qualitatively when Resource categories were determined and
assigned to the block model.

Accuracy and confidence of the Mineral Resource estimate were
made qualitatively when Resource categories were determined and
assigned to the block model.

In general, the drill spacing is sufficient to assume continuity of gold
lodes between sections within the interpreted mineralised zones.

In general, the drill spacing is sufficient to assume continuity of gold
lodes between sections within the interpreted mineralised zones.

Mineralisation classified as Indicated Resource was drilled along the
grid of approximately 20m x 20m which is sufficiently close for
accurate geological interpretations assuring a good level of the
confidence in the estimates.

Mineralisation classified as Measured and Indicated Resource was
drilled along the tight grids, commonly 10m x 10m for Measured and
approximately 20m x 20m for Indicated, which are sufficiently close
for accurate geological interpretations and interpolation of the drill
hole sample grades into the block model, assuring a good level of the
confidence in the estimates.

Inferred resources are estimated from the sparsely distributed data
and by definition are of a lower confidence.
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accuracy and confidence of the
estimate.

Inferred resources are estimated from the sparsely distributed data
and by definition are of a lower confidence.

The statement should specify
whether it relates to global or
local estimates, and, if local,
state the relevant tonnages,
which should be relevant to
technical and economic
evaluation. Documentation
should include assumptions
made and the procedures used.

Not applicable. Quantitative assessment of the Resource uncertainty
was not made by CSA consultants therefore accuracy level cannot be
assigned neither for the deposit nor for the local estimates.

Not applicable. Quantitative assessment of the Resource uncertainty
was not made by CSA consultants therefore accuracy level cannot be
assigned neither for the deposit nor for the local estimates.

These statements of relative
accuracy and confidence of the
estimate should be compared
with production data, where
available.

Not applicable. The deposit has not been mined and therefore
production data not available.

The mine production data not available therefore reconciliation of the
model vs. production data cannot be made.

Reporting criteria presented in the Section 4 of the JORC Table 1 (Estimation and Reporting of Ore Reserves)

Criteria

JORC Code explanation

Commentary

Mineral
Resource
estimate for
conversion to
Ore Reserves

Description of the Mineral Resource estimate used as a basis for the
conversion to an Ore Reserve.

Primary Gold (PGO) will be releasing a JORC 2012 compliant Mineral Resource estimate in
conjunction with the Ore Reserve estimate. The mineral resource is inclusive of Gold (Au) only.

Clear statement as to whether the Mineral Resources are reported
additional to, or inclusive of, the Ore Reserves.

Mineral resources are reported inclusive of Ore Reserve. The Measured and Indicated portion of the
Mineral Resource is included within the ore reserve.

Site visits

Comment on any site visits undertaken by the Competent Person and
the outcome of those visits.

A site visit has been conducted by the competent person (Craig Mann) in October 2016. A site and
open pit inspection was undertaken. The site visit confirmed the location and condition of existing
open pits and existing infrastructure.

If no site visits have been undertaken indicate why this is the case.

Not applicable.
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The type and level of study undertaken to enable Mineral Resources to
be converted to Ore Reserves.

A Pre-Feasibility level of study was completed by Entech.

The Code requires that a study to at least Pre-Feasibility Study level has
been undertaken to convert Mineral Resources to Ore Reserves. Such
studies will have been carried out and will have determined a mine
plan that is technically achievable and economically viable, and that
material Modifying Factors have been considered.

A Pre-Feasibility level of study was completed by Entech.

Cut-off
parameters

The basis of the cut-off grade(s) or quality parameters applied.

Cut-off grades were determined based on unit costs provided by PGO based on contractor quotes for
previous design iterations. Revenue assumptions considered in the cut-off grade calculations were
an assumed gold price of AU$1,600/oz and processing recovery of 94% based on detailed
independent expert studies.

Mining factors
or
assumptions

The method and assumptions used as reported in the Pre-Feasibility or
Feasibility Study to convert the Mineral Resource to an Ore Reserve
(i.e. either by application of appropriate factors by optimisation or by
preliminary or detailed design).

Ore Reserves have been calculated by generating detailed mining shapes for the proposed open pit.
Open pit mine optimisation and detail design has been carried out on the Mineral Resource which
forms the basis of the Ore Reserve.

The choice, nature and appropriateness of the selected mining
method(s) and other mining parameters including associated design
issues such as pre-strip, access, etc.

The selected mining methods for the Coolgardie deposit are of a bench mining open pit method. The
proposed open pit is to be mined using conventional open pit mining methods (drill, blast, load and
haul) by a mining contractor utilising 120 t class excavators and 90 t trucks. This method is used
widely in mines across Western Australia and is deemed appropriate given the mature of the ore
body.

The assumptions made regarding geotechnical parameters (e.g. pit
slopes, stope sizes, etc), grade control and pre-production drilling.

Pit wall angles are based on recommendations provided by Entech geotechnical reviews. Assessment
of existing open pit walls and ground conditions were included in the geotechnical analysis. The
analysis has been completed to a PFS level of detail.

The major assumptions made and Mineral Resource model used for pit
and stope optimisation (if appropriate).

Not applicable.

The mining dilution factors used.

Physicals are reported within the generated open pit mine designs for the open pit Ore Reserve.
Mathematical dilution factor used was 10% based on industry standards for the proposed fleet size
and geological spatial characteristics.

The mining recovery factors used.

Mathematical Recovery factor used was 90% based on industry standards for the proposed fleet size
and geological spatial characteristics.

For personal use only

Study status

Open pit unplanned dilution has been mathematically modelled. Mathematical factors used were
10% mining dilution and 90% mining recovery.
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Metallurgical
factors or
assumptions

Any minimum mining widths used.

Not applicable.

The manner in which Inferred Mineral Resources are utilised in mining
studies and the sensitivity of the outcome to their inclusion.

Any contained Inferred material included within the mine design has been treated as waste for the
purposes of this Reserve estimate. The Ore Reserve is technically and economically viable without
the inclusion of Inferred Mineral Resource material.

The infrastructure requirements of the selected mining methods.

Infrastructure required for the proposed Coolgardie Open Pit operations have been accounted for
and included in all work leading to the generation of the Ore Reserve estimate. Planned
infrastructure includes:
•
•
•
•
•

Offices, workshops and associated facilities;
Dewatering pipeline;
Access / Haul Road;
Waste Dump; and
RoM Pad.

Processing will be conducted offsite at a local toll treating processing facility; hence no processing
infrastructure is required.
The metallurgical process proposed and the appropriateness of that
process to the style of mineralisation.

Processing will be at the established at a local toll treating processing facility. Samples from
metallurgical studies at the facility have shown it to be amenable to this process. The ore throughout
will be campaigned on a 3 weeks on : 3 weeks off basis at an estimated throughput of 120tph.
Metallurgical recoveries have been estimate between 94% and 96% from previous studies carried
out by GR Engineering.
It is expected that 600 ktpa throughput will be achieved through the facility and the remaining 600
ktpa throughput being provided by surrounding operations.

Whether the metallurgical process is well-tested technology or novel in
nature.

Well tested for surface and underground ore.

The nature, amount and representativeness of metallurgical test work
undertaken, the nature of the metallurgical domaining applied and the
corresponding metallurgical recovery factors applied.

The toll treatment processing facility metallurgical test work has shown that the Coolgardie gold is
amenable to recovery via the current facility.

Any assumptions or allowances made for deleterious elements.

There has been no allowance for deleterious elements as none have been identified in the testwork.

The existence of any bulk sample or pilot scale test work and the
degree to which such samples are considered representative of the
orebody as a whole.

Material has been successfully processed during historical operations.

94% recovery used for pre-feasibility study, however it is estimated to achieve a recovery of between
94% and 96%.

61

ASX ANNOUNCEMENT
ASX: PGO

For personal use only

17 October 2017

Environmental

Infrastructure

Costs

For minerals that are defined by a specification, has the ore reserve
estimation been based on the appropriate mineralogy to meet the
specifications?

Not applicable, gold only.

The status of studies of potential environmental impacts of the mining
and processing operation. Details of waste rock characterisation and
the consideration of potential sites, status of design options considered
and, where applicable, the status of approvals for process residue
storage and waste dumps should be reported.

The toll treatment processing facility operates under Department of Environment and Conservation
(DEC) Licence L6868/1989/11 in accordance with the Environmental Protection Act WA 1986.
The toll treatment processing facility holds one groundwater licence; GWL 151450(6). The 2012
annual groundwater well licence production report indicates that the aquifers can support the
current rate of extraction.
The toll treatment processing facility mine closure plan has been developed in accordance with the
DMP and EPA Guidelines for preparing Mine Closure Plans June, 2011.
The Coolgardie operations Mining Proposal and Mine Closure Plan is currently being drafted for
submission. All required studies have been completed.

The existence of appropriate infrastructure: availability of land for
plant development, power, water, transportation (particularly for bulk
commodities), labour, accommodation; or the ease with which the
infrastructure can be provided, or accessed.

All processing infrastructure is in place at the toll treatment processing facility.
The Coolgardie Project is an extension to the current MacPhersons open pit and two satellite pit
operations.
The Ore Reserve mine plan will require installation of infrastructure including electrical power
(supply, transmission, and distribution), water and compressed air supply, offices, ablutions,
workshops, and surface magazines. A dewatering system will also be required. Allowance has been
made for supply and installation of this infrastructure. Suitable flat terrain exists for installation of all
required infrastructure and the Competent Person sees no reason this infrastructure could not be
installed at the site.
Access to the site is via existing, well-maintained and gazetted roads. Allowance has been made for
upgrade of these haul routes as well as the ore haulage route to the processing plant.
Waste material will be dumped against the existing Macphersons waste dump and construction a
standalone waste dump will occur at Tycho. A run-of-mine (ROM) pad will be required.
Labour will be sourced from Kalgoorlie on a residential basis.
Sufficient water will be available for operations through normal mine dewatering activities.

The derivation of, or assumptions made, regarding projected capital
costs in the study.

Capital and operating costs have been supplied by PGO, based on supplier and contractor quotes as
well as Entech’s cost database through the “pre-feasibility study” process. Mining contractors Rock on
Ground were involved in the estimation of mining costs related to the project.
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Revenue
factors

Market
assessment

The methodology used to estimate operating costs.

A capital and operating cost model has been developed in Excel and has been used to complete a life
of mine cash flow estimate.

Allowances made for the content of deleterious elements.

Nil allowance, none expected.

The derivation of assumptions made of metal or commodity price(s),
for the principal minerals and co- products.

Single commodity pricing for gold only, using a long-term gold price of A$1,600 per ounce which is
consistent with recent gold price fluctuations.

The source of exchange rates used in the study.

PGO report in Australian dollars. Therefore, no exchange rate is used or required

Derivation of transportation charges.

All transportation charges have been supplied by PGO, based on supplier and contractor quotes. This
cost component has been used to determine the cut-off grades as well as applied to the operating
cash flow estimate.

The basis for forecasting or source of treatment and refining charges,
penalties for failure to meet specification, etc.

Processing costs are based on data supplied by PGO. This cost component has been used to
determine the cut-off grades as well as applied to the operating cash flow estimate. All cost
assumption relate to the toll treatment of ore through the existing toll treatment processing facility.

The allowances made for royalties payable, both Government and
private.

WA State Government royalty of 2.5% has been used in the estimation of the Ore Reserves. This cost
component has been used to determine the cut-off grades as well as applied to the operating cash
flow estimate. Ore Reserves are still economically viable at a royalty of 3.75% as has been proposed
by the WA State Government.

The derivation of, or assumptions made regarding revenue factors
including head grade, metal or commodity price(s) exchange rates,
transportation and treatment charges, penalties, net smelter returns,
etc.

Revenue has been based on the commodity price using a long-term gold price of A$1,600 per ounce
which is consistent with recent gold price fluctuations.
Single commodity pricing for gold only, using a long-term gold price of A$1,600 per ounce.
2.5% WA State Government royalty.

The derivation of assumptions made of metal or commodity price(s),
for the principal metals, minerals and co-products.
The demand, supply and stock situation for the particular commodity,
consumption trends and factors likely to affect supply and demand into
the future.

Gold doré from the mine is to be sold at spot price.

A customer and competitor analysis along with the identification of
likely market windows for the product.

N/A as gold sales are assumed to be possible and no loss of market window.

Price and volume forecasts and the basis for these forecasts.

A long-term gold price of $1,600/oz has been applied which is consistent with recent gold price
fluctuations.
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Economic

For industrial minerals the customer specification, testing and
acceptance requirements prior to a supply contract.

N/A – Gold not an industrial mineral

The inputs to the economic analysis to produce the net present value
(NPV) in the study, the source and confidence of these economic inputs
including estimated inflation, discount rate, etc.

The Ore Reserve estimate is based on a financial model for that has been prepared at a “prefeasibility study” level of accuracy economic modelling. All inputs from mining operations,
processing, transportation and sustaining capital as well as contingencies have been scheduled and
evaluated to generate a full life of mine cost model.
• Economic inputs have been sourced from suppliers or generated from database information
relating to the relevant area of discipline.
• A discount rate of 8% has been applied to achieve a discounted cashflow.
• The NPV of the project is positive at the assumed commodity prices.

NPV ranges and sensitivity to variations in the significant assumptions
and inputs.

No sensitivities other than gold price were conducted for cost model NPV calculations. Sensitivity
analysis indicates that the Reserves are still economically viable with negative commodity price
movements of 15%.
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Social

The status of agreements with key stakeholders and matters leading to
social licence to operate.

Agreements are in place and are current with all key stakeholders including traditional land owner
claimants.

Other

To the extent relevant, the impact of the following on the project
and/or on the estimation and classification of the Ore Reserves:

None

Any identified material naturally occurring risks.

A formal process to assess and mitigate naturally occurring risks will be undertaken prior to
execution. Currently, all naturally occurring risks are assumed to have adequate prospects for control
and mitigation.

The status of material legal agreements and marketing arrangements.

None known. PGO wholly owns the project, and intends to sell gold produced from the operation at
spot price.
Although no toll treatment agreement has yet been signed, both parties have indicated a willingness
to enter into the agreement and the Competent Person sees no reason why this would not be
finalised within a reasonable time frame.

The status of governmental agreements and approvals critical to the
viability of the project, such as mineral tenement status, and
government and statutory approvals. There must be reasonable

All regulatory approvals have been submitted and all permitted with exception only to the Mining
proposal, with permitting expected imminently. The Coolgardie operations are on a granted mining
lease.
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Classification

grounds to expect that all necessary Government approvals will be
received within the timeframes anticipated in the Pre-Feasibility or
Feasibility study. Highlight and discuss the materiality of any
unresolved matter that is dependent on a third party on which
extraction of the reserve is contingent.

All required studies such as flora and fauna surveys, stygofauna study, hydrogeological investigations,
surface water assessment, pit lake modelling and assessment, geotechnical assessments and
modelling, mine-waste characterisation study have been completed.
Application to extract water has been submitted to DoW for approval.
Tenure of two miscellaneous licences for the purposes of a private haul road are yet to be granted.
Based on the information provided to him, the Competent Person sees no reason all required
approvals will not be successfully granted within a reasonable timeframe.

The basis for the classification of the Ore Reserves into varying
confidence categories.

The Probable Ore Reserve is based on that portion of the Indicated Mineral Resource within the mine
designs that may be economically extracted and includes an allowance for dilution and ore loss.
The Proved Ore Reserve is based on that portion of the Measured Mineral Resource within the mine
designs that may be economically extracted and includes an allowance for dilution and ore loss.

Whether the result appropriately reflects the Competent Person’s view
of the deposit.

The results appropriately reflect the Competent Persons view of the deposit.

The proportion of Probable Ore Reserves that have been derived from
Measured Mineral Resources (if any).

No Measured Mineral Resource contributes to the Probable Ore Reserves.

Audits or
reviews

The results of any audits or reviews of Ore Reserve estimates.

The Ore Reserves reporting processes has been subjected to an internal review by Entech’s senior
technical personnel in October 2017.

Discussion of
relative
accuracy/
confidence

Where appropriate a statement of the relative accuracy and
confidence level in the Ore Reserve estimate using an approach or
procedure deemed appropriate by the Competent Person. For
example, the application of statistical or geostatistical procedures to
quantify the relative accuracy of the reserve within stated confidence
limits, or, if such an approach is not deemed appropriate, a qualitative
discussion of the factors which could affect the relative accuracy and
confidence of the estimate.

The design, schedule and financial model on which the Ore Reserve is based has been completed to a
“pre-feasibility study” standard, with a corresponding level of confidence.

The statement should specify whether it relates to global or local
estimates, and, if local, state the relevant tonnages, which should be
relevant to technical and economic evaluation. Documentation should
include assumptions made and the procedures used.

All modifying factors have been applied to design mining shapes on a global scale.

Accuracy and confidence discussions should extend to specific
discussions of any applied Modifying Factors that may have a material

None that are likely to have any impact on the current reserve.
Considerations in favour of a high confidence in the Ore Reserve include:
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impact on Ore Reserve viability, or for which there are remaining areas
of uncertainty at the current study stage.

•
•

The mining process is well-known, and utilises proven technology and methods widely used
in the local area, with sufficient data to generate adequate costing estimates to prefeasibility standard.
There are multiple processing options available within the local area.

Considerations in favour of a lower confidence in the Ore Reserve include:
•
•
•

Future commodity price forecasts carry an inherent level of risk
There is a degree of uncertainty associated with geological estimates. The Ore Reserve
classifications reflect the levels of geological confidence in the estimates.
There is a degree of uncertainty regarding estimates of impacts of natural phenomena
including geotechnical assumptions, hydrological assumptions, and the modifying mining
factors, commensurate with the level of study.

Further, i.e. quantitative, analysis of risk is not warranted or considered appropriate at the current
level of technical and financial study.
It is recognised that this may not be possible or appropriate in all
circumstances. These statements of relative accuracy and confidence
of the estimate should be compared with production data, where
available.

Pre-mining, no production data to compare to yet
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